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PREFACE

In response to a request from the Government of the Republic of Kenya, the Government of
Japan decided to conduct a basic design study on the Project for the Expansion of the Centre for
Mathematics, Science and Technology Education in Africa and entrusted the study to the Japan
International Cooperation Agency (JICA).

JICA sent to Kenya a study team from December 1 to December 24, 2005.

The team held discussions with the officials concerned of the Government of Kenya, and
conducted a field study at the study area.  After the team returned to Japan, further studies were
made.  Then, a mission was sent to Kenya in order to discuss a draft basic design, and as this
result, the present report was finalized.

I hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Government of
the Republic of Kenya for their close cooperation extended to the teams.

May, 2006

Masafumi Kuroki
Vice-President

Japan International Cooperation Agency



May, 2006

Letter of Transmittal

We are pleased to submit to you the basic design study report on the Project for the
Expansion of the Centre for Mathematics, Science and Technology Education in Africa in the
Republic of Kenya.

This study was conducted by the joint venture between Kume Sekkei Co., Ltd. and Intem
consulting, Inc., under a contract to JICA, during the period from November 2005 to May 2006.
In conducting the study, we have examined the feasibility and rationale of the project with due
consideration to the present situation of Kenya and formulated the most appropriate basic design
for the project under Japan’s grant aid scheme.

Finally, we hope that this report will contribute to further promotion of the project.

Very truly yours,

Shigeru Yasumatsu
Project Manager,

Basic Design Study Team on
The Project for the Expansion of the Centre

for Mathematics, Science and Technology Education in Africa
The Joint Venture between Kume Sekkei Co., Ltd.

and Intem Consulting, Inc.
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Summary

The Government of the Republic of Kenya (hereinafter referred to as “Kenya”) considers
education to be an important basis to achieve its national target of “shifting the country’s
economic foundation to industry by 2020” in its Ninth National Development Plan (2002 – 2008)
and others plan and calls for the implementation of free primary education (FPE) and the
strengthening of mathematics and science education in secondary education.

While the progress of pupils to secondary education and higher education in Kenya is
determined based on their performance in national examinations, the number of pupils
successfully passing the KCSE (Kenya Certificate of Secondary Education) in such science
subjects as mathematics, physics, biology and chemistry is less than ideal. The retraining of
existing mathematics and science teachers (INSET: In-Service Education Training) has been
conducted at 15 local pilot centres under the Strengthening of Mathematics and Science in
Secondary Education (SMASSE) Project since July, 1998 as one measure to redress this
undesirable situation.

As a result, the effectiveness and sustainability of such in-service training of mathematics and
science teachers has been confirmed and its positive impact on the improvement of classroom
teaching has been highly evaluated, leading to the implementation of the SMASSE Phase 2
Project nationwide since July, 2003. This SMASSE Phase 2 Project not only includes the training
of existing teachers as well as district trainers who are responsible for conducting in-service
training but also widens the geographical scope of the training to those involved in mathematics
and science education in member countries of the Strengthening of Mathematics and Science in
Secondary Education – Western, Eastern, Central and Southern Africa (SMASSE-WECSA)
Project.

For the implementation of these training activities, the Government of Kenya has established
the Centre for Mathematics, Science and Technology Education in Africa (CEMASTEA) as a
training base using a former vocational training facility. However, the existing hostel of the
CEMASTEA is only capable of accommodating 92 trainees. The fact that district trainers training,
which is the central training programme, requires almost six months to complete because of the
limited accommodation capacity leaves insufficient time for the implementation of other training
programmes. Moreover, the shortage of training facilities, including a lecture hall, means that the
CEMASTEA is forced to use the dining hall for multiple purposes. The difficult prospect of the
continued use of the existing administration building because of its conspicuous deterioration and
the converted use of facilities designed to serve other purposes as laboratories and lecture rooms
underlines the serious shortage of proper training facilities faced by the CEMASTEA among
other problems.

Since the commencement of the SMASSE Phase 2 Project, a technical cooperation project of
the Government of Japan, the need for both domestic training in Kenya has been increasing as the
Government of Kenya has launched a policy of institutionalising the in-service training of
mathematics and science teachers for secondary education. At the same time, the need for similar
training covering SMASSE-WECSA member countries has also been increasing. In response to
these growing needs, it is planned to increase the scale of district trainers training and the
SMASSE-WECSA third country training at the CEMASTEA to 1,600 persons/year and some
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150 persons/year respectively. As other training programmes will also be held at the
CEMASTEA, an increase of the accommodation capacity to some 200 persons is urgently
required.

To improve the situation, the Government of Kenya has formulated the Project for the
Expansion of the Centre for Mathematics, Science and Technology Education in Africa
(hereinafter referred to as “the Project”) to expand the CEMASTEA located in the Karen District
of Nairobi and has requested the Government of Japan’s provision of grant aid for the
construction of facilities and the procurement of related equipment as components of the Project.

As such, the Project aims at the construction of facilities and the procurement of equipment,
both of which are essential to expand the capacity of the CEMASTEA to simultaneously train up
to 200 trainees, in view of the expansion of training programmes contributing to the improvement
of mathematics and science education in the near future.

In response to this request, the Japan International Cooperation Agency (JICA) dispatched the
Preliminary Study Team to Kenya in June, 2005 to confirm the necessity and relevance of the
Project.

The JICA then dispatched the Basic Design Study Team to Kenya for the period from 30th

November to 25th December, 2005 to learn about the activities and existing facilities of the
CEMASTEA and related as well as similar facilities and to gather relevant information and data.
The Basic Design Study Team also discussed the training programmes, operation and
maintenance plan and available facilities and equipment of the CEMASTEA with officials of the
Government of Kenya. Furthermore, the Basic Design Study Team conducted a natural
conditions survey involving the surveying of the proposed construction site as well as a
geological survey of the said site.

On its return to Japan, the Basic Design Study Team analysed the activities and the operation
and maintenance cost of the CEMASTEA based on the field survey results and prepared the
Basic Design Study Report (draft final) after examining the optimal contents of the facilities and
equipment, the selection of equipment, estimation of the project cost and formulation of a project
implementation plan.

The JICA then dispatched the Draft Report Explanation Team to Kenya for the period from
18th to 26th March, 2006 to explain and discuss the contents of the above draft Summary and also
to conduct additional field surveys.

In finalising the basic design for the Project, three issues were considered to be the most
important for examination:  the utilization rate of the training facilities under the training
programmes,  the feasibility of the continued use of the existing facilities and infrastructure and

 the appropriate scale of the Project based on the likely operation and maintenance budget of
the Kenyan side. Due consideration was, therefore, given to the natural and social conditions,
state of the construction industry and prospect of local procurement and the operation and
maintenance capability of the project implementation body in Kenya and also to the required
construction period under Japan’s grant aid scheme.
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After analysis, the annual utilization rate of the CEMASTEA after expansion was estimated
to be 81% for the entire facilities and 73% for the accommodation facilities (hostel) based on the
number of training programmes and participants indicated by the Kenyan side. Consequently, the
Project was judged to be both appropriate and feasible.

The original request by the Kenyan side consisted of some 7 – 10 buildings with a total floor
area of approximately 5,300 m2 and 625 items of equipment. The contents and scale of the
Project were finally adjusted to suit the actual situation of the CEMASTEA after examination of
the possible use of the existing facilities and selected equipment which could be frequently used
and maintained by the Kenyan side. The revised contents of the Project received the consent of
the Kenyan side.

As described earlier, the Project formulated by the Government of Kenya aims at training
district trainers for the in-service training of mathematics and science teachers through the
expansion of training programmes featuring not only Kenyan district trainers but also those from
SMASSE-WECSA member countries. This is made possible by expanding the accommodation
capacity at the CEMASTEA from the current 92 to 200. Meanwhile, the requested grant aid
cooperation features the construction of administration and laboratory and lecture facilities,
hostel and a dining hall and the procurement of the required equipment as listed below, all of
which are essential for effective training at the CEMASTEA.

< Facilities >

Building Name Structure Rooms Planned Floor
Area

Administration
Building

Reinforced Concrete,
2 Story

Offices, Director Room, Deputy Director Room,
Administrative Officer Room, Secretary Room,
Meeting Room, Printing Room and etc.

1,163.4 ㎡

Laboratory and
Lecture Building

Reinforced Concrete,
Single and 2 Story

Lecture Hall, Lecture Room, Laboratory,
Computer Room, Library and etc. 1,841.4 ㎡

Hostel Reinforced Concrete,
3 Story

55-Twin Rooms, Reception, Sick Bay, Linen
Laundry and etc. 2,174.1 ㎡

Dining Hall Reinforced Concrete,
Single Story

Dining Hall, Office, Kitchen, Food Store, Cold
Room and etc. 480.4 ㎡

Infrastructure
Facility

Reinforced Concrete,
Single Story

Transformer Room, Electrical Room, Pump room 82.1 ㎡

Mechanical and
Electrical System

Water and Hot Water Supply, Drainage, Fire-
Fighting, Power Receiving, Cable and Lighting,
Fire Alarm, Lightning Arrester

Total Floor Area 5,741.4 ㎡

<  Equipment >

The main equipment is listed below.

Category Major Equipment
Equipment for Physics
training

Free fall experimental apparatus, Table balance, Stroboscope, Ammeter, Voltmeter,
Set of pulley, Linear air track, Heat expansion ball and ring etc.
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Equipment for Chemistry
training

Analytical balance, Drying oven, Mantle heater, Hot plate, Water bath, Centrifuge,
Draft chamber etc.

Equipment for Biology
training

Incubator, Draft chamber, Centrifuge, Models, Microscope, Autoclave, etc.

Equipment for
Mathematics training

Programmable calculator , Geometric models etc.

Lecture support
equipment

OHP、Projector, Computer for projector etc

Equipment for Computer
room

Computer, Printer etc.

Equipment for
Laboratory

Laboratory central experimental table, Side table, laboratory table for lecturer,
Laboratory table for preparation room etc

Equipment for Lecture hall Sound equipment, Projector, Screen etc.
Others Lecture chair, Dinning table etc

The Kenyan Ministry of Education (MOE) will act as the responsible agency for the design,
tender and construction work under the Project while the CEMASTEA which will use the new
facilities will act as the counterpart organization and will coordinate the work during the project
implementation period.

In the case of the Project’s implementation with grant aid provided by the Government of
Japan, the project implementation period will be 18 months, consisting of six months for the
completion of the detailed design and 12 months for construction and procurement. The
estimated project cost is approximately ¥1,172 million (Japanese portion of approximately
¥1,161 and Kenyan portion of approximately ¥11 million to cover the cost of demolishing the
existing administration building on the site, felling of trees, ground levelling, landscaping,
obtaining of the legal design approval, connection of infrastructure, bank arrangement
commission for the contract sum and procurement of general furniture). This estimated project
cost will be further examined to obtain its approval by the Government of Japan and does not
necessarily means the grant limit referred to in the E/N.

The construction of the new facilities at the CEMASTEA is expected to have the following
direct effects.

The number of trainees to be accepted at the CEMASTEA at one time will increase from 92
to 200.

The annual number of trainees at the CEMASTEA will increase from 1,476 in 2005 to 5,423
in 2008.

Year Record in 2005 Plan in 2008

Training Course Training Plan Trainees
(person) Training Plan Trainees

(person)
1. INSET Training in Kenya (person) (week) (time/year) 1,381 (person) (week) (time/year) 5,273
　(1) National INSET Training 90  x  2  x  12 1,017 200  x  2  x  8 1,600
　(2) Principal Workshop 90  x  1  x  3 204 200  x  1  x  6 1,200
　(3) DEO's Workshop 72  x  1  x  1 47 72    x  1  x  1 72
　(4) Deputy DEO's Workshop － － 72    x  1  x  1 72
　(5) QASO Workshop 90  x  1  x  1 60 200  x  1  x  3 600
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　(6) Stakeholder Workshop 600  x  1  x  1 Not
Operated 200  x  1  x  3 600

　(7) INSET for Secondary
Teacher Colleges 90  x  1  x  1 53 93    x  1  x  1 93

　(8) INSET for Primary Teacher
Colleges － － 200  x  1  x  3 480

　(9) INSET for TIVET Math. and
Science － － 200  x  1  x  3 556

2. SMASSE-WECSA Third
Country Training 92  x  5  x  1 95 150  x  5  x  1 150

Total 1,476 5,423

The number of training courses to be held in a year will increase from 7 in 2005 to 10 in 2008.

In addition, the following indirect effects can also be expected.

Teaching on mathematics and science will improve not only in Kenya but also in the rest of
Africa as the ex-trainees of the CEMASTEA will spread their newly acquired knowledge and
skills.

The understanding of mathematics and science among secondary school pupils in Kenya and
the rest of Africa is expected to grow.

Apart from the number of effects listed above, the Project will contribute to the development
of human resources which will promote the national target of “shifting the economic foundation
to industry by 2020”, confirming the relevance of the Japanese grant aid for the Project.
Moreover, the Kenyan side has assured the funding for the work to be conducted by itself, the
operation and maintenance cost and the arrangement of the required manpower.

For the implementation of the Project, the Kenyan side must undertake the following.

(1) Assured funding to cover the management cost of the SMASSE-WECSA third country
training

The SMASSE-WECSA third country training began in 2004 and the cost of participating in
the training, including air fares, has almost exclusively been paid by Japan up to the present.
Even though the Kenyan side gives third country training high priority, it faces the difficult task
of securing funding for the training cost, including air fares, for the actual implementation of this
training. As the competent ministry, the MOE is required to promptly secure the necessary
budget for the training every year while examining potential financial aid by donors and others.

(2)   Assured appropriation of the operation and maintenance budget

The operation and maintenance cost of the CEMASTEA will be met by the MOE and this
funding must be made without fail every year. The estimated operation and maintenance cost
suggests that it can be met within the budget amount of which the appropriation is promised by
the MOE.



vi

(3)   Establishment of the maintenance system

The mechanical and electrical equipment and systems for the new facilities are planned based
on such conditions as local procurement, simplicity and ease of maintenance as in the case of the
existing facilities. However, as such equipment as the generator and pump, etc. require periodic
inspection and maintenance, the conclusion of periodic maintenance contracts with local
companies is necessary.

(4)   Increase of the staff strength

In line with the expansion of the CEMASTEA, it is planned to increase the staff strength
from the current 88 to 144. Although it is planned to recruit new academic staff and non-
academic staff through the transfer of staff members of the MOE, the recruitment of new staff
must be conducted as planned despite the restriction imposed by the Government of Kenya on an
increase of civil servants due to the tight financial situation.

(5)   Obtaining of the title deeds

For government-owned land, it is possible to apply for and obtain a legal design approval
based on a letter of allotment which has already been acquired without any title deeds. However,
it is judged to be preferable to obtain the title deeds to prevent any future problems involving the
land and efforts to obtain the title deeds for the land on which the new facilities will be
constructed should continue.
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Chapter 1  Background of the Project

1.1   Background of the Project

(1)   Background

The Government of Kenya is emphasising the strengthening of mathematics and science
education in secondary education in a drive to achieve the national target of “shifting the
country’s economic base to industry by 2020”. However, the KCSE results have shown
comparatively poor results for mathematics and such science subjects as physics, biology and
chemistry for some time. To improve the situation, the in-service training of mathematics and
science teachers has been conducted at 15 pilot centres under the SMASSE, a technical
cooperation project which commenced in July, 1998.

The results of this SMASSE Project have been highly evaluated, leading to the extension of
such in-service training throughout Kenya under the SMASSE Phase 2 Project which
commenced in July, 2003. The training under the SMASSE Phase 2 Project not only features
existing teachers as well as district trainers in Kenya but also those involved in mathematics and
science education in member countries of the SMASSE-WECSA (third country training).

To implement these training activities, the Government of Kenya renovated former
vocational training facilities and established the CEMASTEA. However, the existing hostel is
only capable of accommodating 92 trainees. Such a small accommodation capacity means that
district trainers training, which is the central training programme, requires almost six months to
complete and that only limited time is available for the implementation of other training
programmes. Moreover, the CEMASTEA is experiencing many problems, including a shortage
of training facilities epitomised by the absence of a proper lecture hall and the out of use
administration building due to conspicuous deterioration.

Since the commencement of the SMASSE Phase 2 Project, there has been an increasing
need for training for not only Kenyan teachers and district trainers but also for those attending the
third country training held at the CEMASTEA, making an increase of the accommodation
capacity to the 200 level essential.

To improve the situation described above, the Government of Kenya has formulated the
Project for the Expansion of the CEMASTEA (hereinafter referred to as “the Project”) located in
the Karen District of Nairobi. As the Project aims at expanding the facilities and equipment
required for the strengthening of mathematics and science education in secondary education,
which will contribute to achieving the national target of “shifting the country’s economic
foundation to industry by 2020”, the implementation of the Project is highly necessary.

(2)   Request

In connection with the Project, the Government of Kenya made a request to the Government
of Japan for the provision of grant aid for the construction of facilities and the procurement of
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related equipment. In response to this request, the Preliminary Study for the Project was
conducted in June, 2005 and the necessity and relevance of the Project were confirmed.

The outline of the request, including the items confirmed by the Preliminary Study, is given
below.

1) Date of the request : September, 2003

2) Amount of the request : approx. ¥1.2 billion

3) Contents of the request

Facility Equipment
5-Laboratories (50persons), Computer Room(50persons), 6-Lecture
Rooms(50persons), Office Building (including Lecture Hall for 300
persons, Sick Bay), Hostel (55-twin rooms), Dining Hall for 200 persons
Infrastructure (Generator, Deep Well, Water Supply and Drainage etc.),
Furniture for the above

Chemistry/Physics/Mathematics/Biol
ogy/Equipment for INSET primary
teacher colleges/Kitchen/Hostel etc

7-10 buildings, Total Floor Area of 5,300 ㎡ 625 items



CHAPTER 2  CONTENTS OF THE PROJECT



3

Chapter 2     Contents of the Project

2.1   Basic Concept of the Project

2.1.1   Goal and Objective of the Project

(1)   Higher Plans and Objective of the Project

The Project intends to contribute to the strengthening of mathematics and science education
in secondary education as envisaged by the Ninth National Development Plan and other plans to
achieve the national goal of “shifting the country’s economic foundation to industry by 2020”.

As part of the measures to strengthen mathematics and science education in secondary
education, the training of mathematics and science teachers in service commenced in 1998 under
the SMASSE, a technical cooperation project of the JICA. Based on confirmation of the
effectiveness and prospect of the sustainable development of such in-service training, the
SMASSE Phase 2 Project, another technical cooperation project of the JICA, commenced in July,
2003. To prepare for the implementation of this SMASSE Phase 2 Project, the Government of
Kenya established the CEMASTEA as the central training base and the training of district
trainers and others followed.

Since the commencement of the SMASSE Phase 2 Project, there has been an increasing need
for not only the training of Kenyan teachers and district trainers but also for third country training
for SMASSE-WECSA member countries which began with the launch of the SMASSE Phase 2
Project. Coupled with the government’s decision to institutionalise the in-service training of all
mathematics and science teachers in secondary education, the Project was formulated by the
Government of Kenya.

The expansion of the training capacity of the CEMASTEA under the Project from the current
92 trainees to 200 trainees will contribute to improving mathematics and science education in
Kenya’s secondary education. Such expansion of the training capacity will also expand the scale
of the third country training, improving the mathematics and science education in secondary
education in SMASSE-WECSA member countries.

The objective of the Project is to promote the following activities through the expansion of
the CEMASTEA’s facilities to enable the training of 200 trainees at a time.

Training and strengthening of mathematics and science district trainers (and teachers) through
the expansion of training programmes for Kenyan personnel

Training and strengthening of mathematics and science district trainers (and teachers) in
SMASSE-WECSA member countries

(2)   Outline of the Project
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The Project aims at expanding the facilities of the CEMASTEA to enable the training of 200
trainees at a time to achieve the above-described objective, thereby contributing to the training of
mathematics and science instructors and teachers in not only Kenya but also in SMASSE-
WECSA member countries. The mathematics and science education in secondary education in
Kenya and SMASSE-WECSA member countries will be strengthened through the training at the
CEMASTEA and will undoubtedly contribute to the development of the national economy of
each country.

Among the components of the Project, the grant aid cooperation provided by the Government
of Japan will cover the construction of such new facilities as the administration building,
laboratory and lecture building and hostel and dining hall building and the procurement of
equipment required for training.

2.1.2   Outline of the Planned Activities of the CEMASTEA

The CEMASTEA plans to expand the training activities currently in progress under Phase 2
of the SMASSE Project after the completion of the said project in June, 2008. The planned
activities is explained below.

(1)   Planned Activities

1) Compulsory In-Service Training

In the near future, all secondary education teachers in Kenya will be required to undergo in-
service training and this position was confirmed by the Joint Review of the Education Sector
issued in November, 2005.

2) Planned Training Activities

The CEMASTEA envisages that training activities will take place in 45 weeks, i.e. 87% of
52 weeks, a year. Of these weeks, 16 weeks (1,600 persons) are allocated to domestic
central INSET training in Kenya and 14 weeks (2,544 persons) are allocated to the training
of such educators as principals of primary/secondary schools. These two types of training
account for two-thirds of the training weeks. A further 10 weeks are allocated to the training
of mathematics and science tutors of primary, secondary and TIVET teacher training
colleges. The remaining five weeks are allocated to a single SMASSE – WECSA third
country training session involving 150 persons. While the Kenyan side has promised
continual efforts to maintain the CEMASTEA as a core educational facility in Africa or an
international educational facility, it believes that the continuity and expandability of the
third country training at the CEMASTEA depends on the availability of financial assistance
by Japan (JICA) and other donors given the fact that the current third country training relies
on financial assistance under Phase 2 of the SMASSE Project. As such, the current plan for
third country training envisages only one session a year as is the case under Phase 2 of the
SMASSE Project.
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Table 2-1 Summary of Training Plan at the CEMASTEA
Total Trainees Training Duration Ratio

(1)　INSET Training in Kenya 40 weeks 89%
1) National INSET Training 1,600 16 weeks (36%)
2) Educator Training 2,544 14 weeks (31%)
3) Primary, Secondary Teacher and

TIVET Teacher training 2,000 10 weeks (22%)

(2)　SMASS-WECSA Third Country Training 150 5 weeks 11%

Total 6,294 45 weeks
(87% of year) 100%

The training plan presented by the CEMASTEA includes teachers for subjects other than
mathematics and science as the target trainees for the INSET for tutors of secondary teacher
training collects and the INSET for tutors of primary teacher training colleges. By limiting
the target trainees to mathematics and science teachers because of the objective of the
Project, the number of target trainees will be reduced as shown in the table below.

Table 2-2  Training Plan at the CEMASTEA
A. INSET Training in Kenya

Training Course Target Trainees
Qualification of
Participants, If

any

Record of
Training in the

Past
Training Programme After SMASSE-2

Nos. of
Participant Duration Times/year

1

National INSET
Training (District
Centre Trainers
Training)

100 Centres×4
subject×4 persons
＝1,600 persons

M・Ed, B・Ed,
Dip・Ed,AT4

1,017 persons in
2005(1-7), 90
persons×2
weeks×12 Group

200 persons 2 weeks 8 times

2 Educator Training

(1) Principal
Workshop

4,000 principal of
secondary schools

M・Ed, B・Ed,
Dip・Ed,AT4

253 persons in
2004, 204 persons
in 2005, 1 week

200 persons 1 week 6 times

(2) DEO's
Workshop 72 DEOs M・Ed, B・Ed

72 persons in
2003, 47 persons
in 2005, 1 week

72 persons 1 week 1 time

(3) Deputy DEO's
Workshop 72 Deputy DEOs M・Ed, B・Ed 72 persons 1 week 1 time

(4) QASO
Workshop

1,800 persons
QASO

M・Ed, B・Ed,
Dip・Ed, AT4, P1

178 person in
2004, 60 in 2005,
1 week

200 persons 1 week 3 times

(5) Stakeholder
Workshop 600 M・Ed, B・Ed,

Dip・Ed,AT4
300 persons in
2004, 1 week 200 persons 1 week 3 times

3 Pre-service Tutors and the Other Training
(6) INSET for
Secondary Teacher
Colleges

93 tutors M・Ed, B・Ed
HND, Dip・Ed

150 persons in
2005, 1 week 93 persons 1 week 1 time

(7) INSET for
Primary Teacher
Colleges

480 tutors M・Ed, B・Ed 200 persons 1 week 3times

(8) INSET for
TIVET Math. and
Science

556 tutors M・Ed, B・Ed
HND, Dip・Ed

200 persons 1 week 3 times

(9) JOCV Training Depending on
needs

(10) Others if any Depending on
needs
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B. The Third Country Training under SMASSE-WECSA

Third Country
Training

42 and 85 persons
in 2004, 95
persons in 2005,
5 weeks

150 persons 5 weeks 1 time

3) Annual Utilisation Ratio

The annual utilisation ratio of the facilities under the training plan described in 2) above will
be 81% as training will take place in 42 weeks a year. Meanwhile, the annual utilisation ratio of
the hostel capable of accommodating 200 persons will be 73%. Civil servants in Kenya have 40
paid holidays a year and they tend to take these holidays around Christmas time in December. It
will, therefore, be difficult to organize training sessions between mid-December and mid-January
when many staff members take long holidays. In consideration of this, the annual utilisation ratio
of 81% based on 42 training weeks for the training facilities and the annual utilisation ratio of
73% for the hostel are judged to be reasonable as well as feasible. Given the fact that the
continuity and expandability of third country training are believed to depend on the financial
assistance of donors, the annual utilisation ratios of the training facilities and the hostel will drop
to 71% based on 37 training weeks and 66% respectively if such financial assistance of donors is
not forthcoming. As these figures exceed the generally required utilisation ratio of 60 – 65% for
training facilities, the current training plan presented by the CEMASTEA is still reasonable even
in this case.

Table 2-3 Facility Utilisation Ratio of the CEMASTEA
Facility Utilisation Ratio Facility Utilisation Ratio (Except Third Country

Training)
Facility Hostel Facility Hostel

Item Week Base
(Week) Ratio(A/B) 200

Beds/Week Ratio(A/B) Week Base
(Week) Ratio(A/B) 200

Beds/Week Ratio(A/B)

Utilization
Ratio(A) 42 81% 7,623 73% 37 71% 6,873 66%

Week/Yea
r(B) 52 100% 10,400 100% 52 100% 10,400 100%

4) Training Method

Training Method

While the national INSET training adopts the cascade method, other types of training
directly train the target persons. In the case of the national INSET training, the cascade
method using district INSET centres is judged to be more effective because of the large
number of mathematics and science teachers (some 16,000) in secondary education are
scattered throughout the country.

Future Direction for Training

• The CEMASTEA considers that that the Cycle 1 through Cycle 4 INSET training
to be completed in 2007 has been well received by secondary school teachers and
plans to upgrade the training contents after Phase 2 of the SMASSE Project.
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• It is planned to issue a certificate corresponding to the specific training contents to
those completing the Cycle 5 training and thereafter, excluding those for educator
training.

Qualification of Participants

Table 2-4  Qualification of Participants
M・Ed Master of Education
B・Ed Bachelor of Education

Dip・Ed Diploma Education
AT4 Approved Teacher Status 4
P1 Primary Teacher College 1

NHD Higher National Diploma

(2)   Training Contents

1) National INSET Training

Objective

This training aims at training district trainers for four subjects (mathematics, physics,
chemistry and biology) at the district INSET centres based on the cascade method.
Under the SMASSE-2, Cycle 1 through Cycle 4 training is being conducted and post-
Cycle 4 training is planned under the Project.

Target Trainees

The Ministry of Education (MOE) plans to increase the secondary school transition
ratio from the current 40% to 70% in 2015 following the introduction of free primary
education. At present, the number of mathematics and science teachers at secondary
schools is estimated to be some 16,000. This figure must increase to some 20,000 if the
enrolment ratio is increased to 70%.

A district INSET centre is set up at the rate of one centre per 200 teachers but this rate
will increase to approximately one centre per 50 – 100 teachers in sparsely populated
areas. As of December, 2005, there are 96 district INSET centres nationwide and the
number is expected to increase to 100 by March, 2006. It is estimated that the number
must increase to 120 by 2008 and further to some 130 by 2010.

A standard district INSET centre is composed of 16 district trainers (four trainers per
subject x four subjects). The training plan presented by the CEMASTEA intends the
training of 1,600 district trainers at 100 district INSET centres (expected number in
March, 2006) and the scale of the training is judged to be reasonable. The target
trainees include teachers to replace previously trained teachers who are due to retire or
who have already retired and mathematics and science teachers of private schools who
were not previously included in the scope of training.
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Training Programme

Eight sessions of training, each lasting for two weeks and involving 200 participants,
are planned to train 1,600 persons a year. 1,017 persons were trained in approximately
six months in 2005 and the target figure is feasible once the facility has been expanded
to accommodate 200 persons.

Training Curriculum

• Implementation of training based on improved curriculum
Compared to the trainers at the CEMESTEA, district trainers undergo less intensive
training consisting of only two weeks of national INSET training a year and,
therefore, their training capability at the district INSET centres may not meet the
expectations. To improve the situation, the training curriculum will be reviewed
and improved under the Project.

• The training for district trainers will incorporate topics corresponding to particular
local needs.

Table 2-5  National INSET Training Schedule in SMASSE-2
1st Week Mon Tue Wed Thu Fri

8:00-10:30 All All/Subject All/Subject All/Subject All/Subject
11:00-13:00 All/Group All/Subject All/Subject All/Subject All/Subject
14:00-17:00 All/Opening All/Subject All/Subject All/Subject All/Subject

2nd Week Mon Tue Wed Thu Fri
8:00-10:30 Subject/Group Subject/Group Subject/Group Subject/Group Subject

11:00-13:00 Subject/Group
(Practice)

Subject/Group
(Practice)

Subject/Group
(Practice)

Subject/Group
(Practice) Subject

14:00-17:00 Subject/Group
(Practice)

Subject/Group
(Practice)

Subject/Group
(Practice) Group/Subject Subject/Closing

2) Principal Workshop

Objective

This workshop aims at facilitating understanding of the importance of mathematics and
science education among principals who play an important role in promoting
mathematics and science education as school administrators. Training for principals is
also necessary to ensure the smooth and efficient operation of district INSET training
as principals control the expenses of the participation of school teachers in district
INSET training.

Target Trainees

According to MOE statistics for 2003, there are 3,547 public and 452 private secondary
schools (total of 3,999 schools) in Kenya. The principal workshop targets are all
principals of these schools. Even though there is the uncertainty of whether or not the
principals of all private schools will participate in the workshop, the planned number of
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target trainees is judged to be reasonable in view of the increasing trend of secondary
schools.

Table 2-6  Number of Secondary Schools in Kenya
Category 1999 2000 2001 2002 2003

Public 2,785 2,888 3,242 3,247 3,547
Private 412 357 389 420 452

Total 3,197 3,245 3,631 3,667 3,999

Source：MOE

Training Programme

Six training sessions, each lasting for one week and involving 200 principals, are
planned to train 1,200 principals a year. The training of some 4,000 principals will be
completed in approximately 3.3 years and a new training cycle will commence
thereafter. This programme is judged to be reasonable in view of the likely review of
the national INSET training programme and the cycle of change of social needs. 253
and 204 principals participated in this workshop in 2004 and 2005 respectively. The
planned scale is six times larger than that in these two years and is feasible once the
facilities have been expanded to accommodate 200 trainees.

Training Curriculum

The training curriculum for the principal workshop will be improved in line with the
review of the curriculum for the national INSET training programme.

Table 2-7  Principal Workshop Schedule in SMASSE-2
1st Week Mon Tue Wed Thu Fri

8:00-10:30 All/Opening All All All
11:00-13:00 All All School Visits Subject (Practice) All
14:00-17:00 All All Subject (Practice) Subject/Closing

3) DEO’s Training

Objective

This training aims at strengthening the capability of district education officers (DEOs)
to operate and manage training as heads of the district INSET training centres and
facilitating their understanding of the importance of teacher training.

Target Trainees

The target trainees are 72 DEOs nationwide.

Training Programme
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One training session lasting for one week and involving 72 DEOs is planned for each
year. 72 DEOs and 47 DEOs were trained in 2003 and 2005 respectively. As the scale
of the planned training is similar to that of the past training, the plan is highly feasible.

Training Curriculum

The training curriculum will be improved in line with the review of the national INSET
training programme.

Table 2-8  DEO’s Training Schedule in SMASSE-2
1st Week Mon Tue Wed Thu Fri

8:00-10:30 All/Opening All All All All
11:00-13:00 All All/Group All All/Group All
14:00-17:00 All Group/All All Group/All All/Closing

4) Deputy DEO’s Training

Objective

This training aims at strengthening the capability of district education offices to operate
and manage the district INSET training centres. As reliance on only DEOs has been
found to be insufficient to spread district INSET training, the training of deputy DEOs
who will assist the DEOs is planned.

Target Trainees

The target trainees are 72 deputy DEOs nationwide.

Training Programme

One training session lasting for one week and involving 72 deputy DEOs is planned for
each year. Even though there is no precedence for this training, the plan is highly
feasible given its similar scale to that of the DEO’s training.
Training Curriculum

The training curriculum will be improved in line with the review of the national INSET
training programme.

5) QASO Training

Objective

This training aims at facilitating understanding of the contents of the INSET training
among QASOs (quality assurance and standards officers) who are in charge of the
quality control of education and the monitoring/evaluation of INSET training.

Target Trainees



11

As the MOE statistics for 2004 put the number of QASOs at 1,849 nationwide, the
planned scale of the training involving 1,800 QASOs is judged to be reasonable.

Table 2-9  Number of QASOs in Kenya
Grade Establ.

1 Chief Inspector of Schools 1
2 Snr. Deputy Chief Inspector of Schools 2
3 Deputy Chief Inspector of Schools 2
4 Assistant Chief Inspector of Schools 16
5 Snr. Inspector of Schools 106
6 Inspector of School II/I 1,719

Total 1,846
Source ：MOE Newsletter 2003/2004

Training Programme

Three training sessions, each lasting for one week and involving 200 participants, are
planned for each year. As 600 QASOs are trained each year, the training of the entire
1,800 QASOs will be completed in three years. The training will continue afresh
thereafter. The scale of the annual training is judged to be reasonable given the review
schedule of the national INSET training programme and the cycle of change of social
needs. 178 QASOs and 60 QASOs were trained in 2004 and 2005 respectively.
Although the scale of the planned training is more than three times that of the previous
training, it is still feasible once the facilities have been expanded to accommodate 200
persons.

Training Curriculum

The training curriculum will be improved in line with the review of the national INSET
training programme.

Table 2-10  QASO Training Schedule in SMASSE-2
1st Week Mon Tue Wed Thu Fri

8:00-10:30 All/Opening All/Group School Visits All All
11:00-13:00 All/Group Group(Practice) All All
14:00-17:00 Group/All Group(Practice) Group/All All All/Closing

6) Stakeholder Workshop

Objective

This training commenced for the purpose of making stakeholders at schools obtain
knowledge of the INSET training at the district INSET centres but has subsequently
been changed to the workshop style to discuss and find measures to solve the specific
problems encountered at such centres.

Target Trainees
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The target trainees are 600 stakeholders at the district INSET centres (DEOs, QASOs,
principals and district trainers), consisting of six stakeholders from each of 100 district
INSET centres.

Workshop Programme

Three workshop sessions, each lasting for one week and involving 200 persons, are
planned for each year. The total number of participants will be 600 a year. As the
district INSET centres are said to encounter various training-related problems every
year, it is desirable for all stakeholders to get together to discuss matters with a view to
ensuring the smooth implementation of the district INSET training. From this
viewpoint, the planned scale of the stakeholder workshop is judged to be appropriate.
In 2004, 600 stakeholders participated in such workshops. The planned scale of the
workshops is same that of the workshops in 2004 and is feasible. Given the fact that
there are not many opportunities for DEOs, QASOs, principals and district trainers to
get together, these workshops will be effectively used to ensure the smooth
implementation of the district INSET training.

Training Curriculum

The specific problems encountered by each centre will be discussed in the workshop
style to find improvement measures.

Table 2-11  Stakeholder Workshop Schedule in SMASSE-2
1st Week Mon Tue Wed Thu Fri

8:00-10:30 All/Opening All Group All All
11:00-13:00 All All Group All All
14:00-17:00 All All Group All All/Closing

7) INSET for Tutors of Secondary Teacher Training Colleges

Objective

This INSET training serves mathematics and science tutors of secondary science
teacher training colleges where mathematics and science teachers for secondary schools
are trained. The training aims at improving the teaching techniques used by these tutors
and making newly trained mathematics and science teachers aware of the ASEI/PDSI.

Target Trainees

The target trainees are 93 mathematics and science tutors among the 201 tutors at the
Kenya Science Teacher College (KSTC) and the Kagumo Teacher College.

Training Programme

One training session lasting for one week and involving 93 teachers is planned for each
year. Given the fact that 53 mathematics and science teachers of the KSTC underwent
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the Cycle 1 training in 2004, followed by Cycle 2 training for 150 teachers, including
those of other disciplines in 2005, the planned training of 93 teachers is definitely
feasible.

Training Curriculum

The INSET training will start with Cycle 1 but the curriculum will be changed after the
completion of Cycle 4 in line with the expected improvement of the curriculum for the
national INSET training.

8) INSET for Tutors of Primary Teacher Training Colleges

Objective

This INSET training serves mathematics and science tutors of primary teacher training
colleges where mathematics and science teachers for primary schools are trained. This
training aims at improving the teaching techniques used by these tutors and making
newly trained mathematics and science teachers aware of the ASEI/PDSI.

Target Trainees

There is a total of 21 primary teacher training colleges in Kenya with a total of 1,197
tutors. The ratio of mathematics and science teachers is 480, i.e. approximately 40%.

Training Programme

Three training sessions, each lasting for one week and involving up to 200 tutors, are
planned for each year to cover all 480 tutors. Even though there is no precedence for
this training, similar training has been conducted for tutors of secondary teacher
training colleges. The plan is feasible once the scale of the CEMASTEA’s training
facilities have been expanded to accommodate 200 trainees.

Training Curriculum

It is planned to conduct a survey on and an assessment of the needs to formulate a
suitable curriculum by 2008.

9) INSET for Mathematics and Science Teachers of TIVETs (Technical, Industrial, Vocational,
Education and Training Institutes)

Objective

This INSET training serves mathematics and science teachers of TIVETs to improve
the teaching techniques used by these teachers. INSET training starting with Cycle 1 is
strongly hoped for as the pass rates of the students of these institutes of the KNEC
examination are generally very low. One good example is the Kiambu Institute of
Science and Technology which is regarded as an excellent TIVET. The pass rate of its
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students for science subjects in the said examination in 2005 was as low as
approximately 16% for both mathematics and physics and approximately 5.5% for
biology.

Target Trainees

The target trainees are 556 mathematics and science teachers of 37 technical training
institutes, national polytechnics and institutes of technology in Kenya.

Table 2-12  Mathematics and Science Teachers of TIVETs
Category Number of Institute Number of M/S

Teachers
Technical Training Institutes 19 239
National Polytechnics 4 148
Institutes of Technology 14 169

Total 37 556

Training Programme

Three training sessions, each lasting for one week and involving up to 200 teachers, are
planned for each year to cover 556 teachers in total. Even though there is no
precedence for this training, the implementation of this training is important because it
is identified as priority INSET training by the MOE. In view of the similar type of
training for tutors of secondary teacher training colleges, the plan is highly feasible
once the scale of the CEMASTEA’s training facilities have been expanded to
accommodate 200 trainees.

Training Curriculum

The first INSET training of this type is scheduled to take place in August, 2006. By that
time, a suitable curriculum will have been formulated based on the survey and
assessment results of the needs. If this training is postponed, the curriculum will have
been formulated by 2008.

10) SMASS - WECSA Third Country Training

Objective

This training aims at spreading the training for mathematics and science teachers and
stakeholders in secondary education under the ASEI/PDSI in the member countries of
the SMASSE – WECSA to improve mathematics and science education in African
countries.

Target Trainees

The target trainees are mathematics and science teachers and stakeholders in education
in the 31 member countries of the SMASSE – WECSA. The number of target trainees
will increase when new members join the SMASSE – WECSA.
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Training Programme

One training session lasting for five weeks and involving 150 trainees is planned for
each year. Given the fact that two training sessions involving 42 and 85 persons
respectively were held in 2004, followed by another two sessions involving 95 and 75
persons respectively in 2005, the plan is highly feasible once the scale of the
CEMASTEA’s facilities have been expanded to accommodate 200 trainees.

Training Curriculum

The curriculum for this training has been developed and training has been in progress
under the SMASSE-2. The continued use of the same curriculum is planned. While this
curriculum is similar to that for the national INSET training programme, the contents
are modified to reflect the specific circumstances, for example, differences in the
educational system, when applied to individual countries.

Funding

The scale of the needs for third country training after the SMASSE-2 is expected to be
much larger than the currently planned scale of training. In view of the fact that the
third country training under the SMASSE-2 has been predominantly funded by Japan,
the feasibility of the planned third country training in the future depends on the
availability of funding by a donor(s) and/or the Government of Kenya. The
CEMASTEA has provided third country training under the SMASSE-2 and the MOE
has promised to make efforts to make the CEMASTEA become a central or
international organization for mathematics and science education in Africa. In 2005,
third country training accounting for 19% of the total number of training weeks was the
second-most frequent training at the CEMASTEA after national INSET training which
accounted for 65%. Provided that there is viable funding, the CEMASTEA considers
third country training to be the second highest priority training after national INSET
training and hopes to make itself a base for mathematics and science education in
Africa.

As many member countries of the SMASSE-WECSA have made enquiries to the
Secretariat regarding possible participation in third country training at the CEMASTEA
and the possible dispatch of lecturers by the CEMASTEA, there appears to be a
consensus among all stakeholders regarding the continuation of this third country
training at the CEMASTEA.

Table 2-13  SMASSE – WECSA Third Country Training Schedule in SMASSE-2
1st Week Mon Tue Wed Thu Fri

8:00-10:30 All/Opening All All All/Group All/Group
11:00-13:00 All All All Group Group
14:00-17:00 All All All Group/All Group/All
2nd Week Mon Tue Wed Thu Fri

8:00-10:30 Subject/Group Subject/Group Subject/Group Subject/Group
(Practice) Group(Practice)
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11:00-13:00 Group Group Group Group(Practice) All

14:00-17:00 Group Group Group(Practice) Group(Practice) Prep. For School
Visits

3rd Week Mon Tue Wed Thu Fri
8:00-10:30 Subject/Group Subject/Group All/Group (Practice) All/Group (Practice) All/Group (Practice)
11:00-13:00 Group Group Group(Practice) Group(Practice) Group(Practice)
14:00-17:00 Group Group Group(Practice) Group(Practice) All/Group (Practice)

4th Week Mon Tue Wed Thu Fri
8:00-10:30 All/Group All/Group All/Group All/Group All/Group
11:00-13:00 Group Group Group Group Group
14:00-17:00 Group Group Group Group Group

5th Week Mon Tue Wed Thu Fri
8:00-10:30 All/Group Group All/Group All Report Writing
11:00-13:00 Group Group Group Report Writing All
14:00-17:00 Group Group/All Group Report Writing All/Closing

(3)   Other Activities

The sections responsible for academic training at the CEMASTEA will develop their
respective training curricula and training materials, etc. in addition to the implementation of the
actual training. The Monitoring and Evaluation Section will be responsible for the development
of monitoring and evaluation tools and actual monitoring and evaluation along with the
publication of newsletters and library management. Meanwhile, The Regional Cooperation
Section will be responsible for the preparation of third country training programmes, network
management, publication of newsletters and HP (web-site) management, etc.

Table 2-14  Functions and Tasks of CEMASTEA Sections
Section Name Outline of Function and Task
Director Centre Management
Internal Auditor Audit
Academic Section

Deputy Director Academic Programme Management
Biology Training operation, INSET curriculum and material development
Chemistry Training operation, INSET curriculum and material development
Physics Training operation, INSET curriculum and material development
Mathematics Training operation, INSET curriculum and material development

Monitoring & Evaluation Monitoring and evaluation tool development, Monitoring and evaluation, Newsletter
publishing, Library management

TIVET Training operation, INSET curriculum and material development

Regional Cooperation Third country training programme making, network management, Training coordination,
Newsletter publishing, HP(Web-site) management
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2.2   Basic Design of the Requested Japanese Assistance

2.2.1   Design Policies

2.2.1.1   Basic Policies

(1)   Policies Regarding the Scope of Assistance

The CEMASTEA provides INSET training for mathematics and science teachers, educators
and other stakeholders in education to perform its two functions. One of these functions is to act
as the National INSET Centre to provide facilities for INSET training to improve mathematics
and science education in Kenya’s secondary education while the other function is to act as a core
base for mathematics and science education in Africa to provide SMASSE – WECSA third
country training. At present, the temporary rehabilitated workshop building and other facilities
which comprise part of the vocational training facilities are used to provide such INSET training.
The limited training capacity of up to 92 trainees and the shortage of rooms required for training
mean that any available rooms on the premises must be used as makeshift classrooms.
Meanwhile, the expanding needs for INSET training in Kenya and SMASSE – WECSA third
country training are making it necessary to expand the facilities to enable the accommodation of
up to 200 trainees at one time. This necessity indicates the over-riding need to introduce
exclusive facilities which are capable of accommodating 200 trainees for INSET training.

The facilities requested by the Kenyan side are composed of three blocks, i.e. an
administration building to manage the entire facilities of the CEMASTEA and to develop training
plans/programmes, a laboratory and lecture building to actually conduct the training and a hostel
and dining hall to provide a base for trainees undergoing a training session lasting for one or two
weeks. All of these facilities are essential for the CEMASTEA, which was established as a body
to provide INSET training in Kenya and SMASSE – WECSA third country training, to perform
its duties in a comprehensive manner. The construction of these new facilities is also extremely
urgent in terms of assisting the promotion of a national goal of the Kenyan government, namely
“transition of the economic base to industry by 2020”.

In view of the necessity and urgency of the new facilities described above, the policy
regarding the scope of assistance has been determined to cover  administration facilities which
are sufficiently large enough to administer the training of up to 200 trainees,  training facilities
which are sufficiently large enough to conduct the training of up to 200 trainees and  a hostel
and dining hall which are capable of providing a base for up to 200 trainees. The existing
facilities have been taken into consideration to meet these policy objectives. The fact that the
scale of the planned facilities must be within the maintenance capacity of the Kenyan side is also
an important consideration.

(2)   Policies Regarding Facilities

1) Linkage to Existing Facilities
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As the overall planning envisages the effective linkage of the new facilities to the existing
facilities, each of the planned new facilities is located at a site from where linkage to the
existing facilities performing the same function can be easily established.

The new lecture hall, lecture rooms and laboratory in the laboratory and lecture
building are placed close to one another so that group sessions, which characterise the
training at the CEMASTEA, can be efficiently conducted. These are linked via covered
walkways and are located near the existing laboratory building and existing lecture
room building.

The new hostel building is located between the existing hostel buildings to ensure the
efficient use of the limited land and to achieve effective linkage with the existing hostel
buildings. As it is necessary for the new dining hall to be effectively linked to the new
hostel building, it is located near the existing dining hall building.

2) Minimum Scale of New Facilities with Use of Existing Facilities

The new and existing classrooms and lecture hall will be used for group sessions based
on lectures.

The new and existing laboratories will be used for practical group sessions.

The scale of the new dining hall is determined to supplement the seating capacity
shortage of the existing dining hall.

3) Scale of Facilities to Suit the Planned Activities

The necessary but minimum scale of facilities is planned by means of analysing the
feasibility of each training plan which the CEMASTEA envisages will be applied after the
completed expansion of its facilities.

4) Scale and Contents of Facilities to Minimise the Maintenance Cost

To ensure an affordable maintenance cost for a long period of time, the area to be air-
conditioned is limited with the effective use of natural ventilation to minimise the
maintenance cost.
The introduction of air-conditioning is limited to the computer room and an
independent air-conditioning system is used to serve only the target room.

5) Appropriate Facility Layout to Ensure Smooth Activities

As described earlier, the new facilities are divided into three blocks:  administration
building expecting many visitors,  laboratory and lecture building requiring an
environment in which the trainees can concentrate on their work and  hostel and dining
hall block requiring an environment where the trainees can comfortably spend time outside
their training. All of the facilities are located in areas which are suitable for them to perform
their expected functions.
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(3) Policies Regarding Equipment

1) Basic Policy on Equipment Selection
For equipment selection examination, priority which put on each requested equipment item
by Kenyan side shall be taken into consideration. Priorities are as follows.

Priority-A：Equipment which is necessary to implement training program
Priority-B： Equipment which is desirable to install for the implementation of training

program
Priority-C： Equipment which will be purchased by Kenyan side

Equipment which were put Priority-C is considered to be purchased by Kenyan side so that
they will be excluded from the planned equipment under the Project.  Equipment which
were put Priority-A and B were examined their appropriateness as planned equipment
according to Equipment Selection Criteria shown below.

A.  Equipment which fulfills the following criteria is considered to be included in the
Project.
1) Equipment which is necessary to be replaced because the existed equipment is too

old for work.
2) Equipment which is necessary to be added because quantity of existed equipment is

in short for experiment and training.
3) Equipment which is necessary for INSET curriculum implementation
4) Equipment which can be operated by users’ skill

B.  Equipment which fulfills the following criteria is considered to be excluded in the
Project.
5) Equipment which is used for high-grade experiments
6) Equipment which is difficult to be installed into building and difficult to be

managed by user
7) Expensive equipment which is low frequency in use
8) Consumables, spare parts and reagent
9) Equipment which user is difficult to purchase its consumables and spare parts
10) Equipment which is required expensive cost for maintenance

2) Quantity of the Equipment
Quantity of the Equipment shall be decided by the following policies.

① Equipment which is used for demonstration by the lecturer : 1 (one) unit
② Equipment which is used by the groups of trainees : follow the number of group
③ Equipment which is used by the individuals : 50 (fifty) unit

In addition to the above policies, quantity of existing equipment will be taken into account
to decide quantity of equipment.
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3) Grade of the Equipment
Grade/Specification of the Equipment shall be minimum requirement to implement INSET
curriculum. It shall be fully operated by the trainers as well.

2.2.1.2   Planned Contents of the Facility Components

(1)   Characteristics of the Training at the CEMASTEA

1) Group Sessions

The CEMASTEA aims at spreading the movement called the ASEI/PDSI approach designed
to restructure mathematics and science lessons to secondary schools. The main focus of this
approach is placed on changing the conventional teaching method whereby teachers one-
sidedly fill the pupils with new knowledge to the participatory method whereby pupils are
actively involved in lessons to learn a scientific way of thinking. Accordingly, group
activities have become the principle feature of the training at the CEMASTEA with both
classroom lectures and practical laboratory sessions as described below with emphasis on
the initiative of the training participants. The planned facilities are, therefore, designed to
make such group training easier.

Exposition: This is usually a brief presentation lasting for an average of 20 minutes,
during which the facilitator articulates the rationale, outlines the session objectives and
session plan and raises key issues for discussion.

Group discussion: Guided by well-defined group tasks, small groups with an average of
6 – 8 participants discuss topical issues by reviewing the target status/practice,
weaknesses/strengths, their individual/collective role and an alternative/more effective
approach.

Group reporting and wrapping up: Each discussion group presents a report to the entire
group. During this session, the participants also clarify and further discuss the issues to
arrive at common conclusions which the facilitator encapsulates during the wrapping
up.

2) Main Rooms Used for Training

Because of the predominance of group training sessions, the almost even use of the lecture
hall, lecture rooms and laboratories is planned. An example of the room utilisation for the
national INSET training in 2005 vividly shows such even use of the training facilities.

Table 2-15  Room Utilisation for National INSET Training in 2005
Remarks(LH)：Lecture Hall、(L)：Lecture Room、(P)：Laboratory

1st Week Mon Tue Wed Thu Fri
8:00-10:30 All All/Subject All/Subject All/Subject All/Subject

Room (LH) (LH)　(L) (LH)　(L) (LH)　(L) (LH)　(L)
11:00-13:00 All/Group All/Subject All/Subject All/Subject All/Subject
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Room (LH) (L) (LH)　(L) (LH)　(L) (LH)　(L) (LH)　(L)
14:00-17:00 All/Opening All/Subject All/Subject All/Subject All/Subject

Room (LH) (LH)　(L) (LH)　(L) (LH)　(L) (LH　(L)
2nd Week Mon Tue Wed Thu Fri

8:00-10:30 Subject/Group Subject/Group Subject/Group Subject/Group Subject
Room (LH)　(L) (LH)　(L) (LH)　(L) (LH)　(L) (L)

11:00-13:00 Subject/Group
(Practice)

Subject/Group
(Practice)

Subject/Group
(Practice)

Subject/Group
(Practice) Subject

Room (P) (P) (P) (P) (L)

14:00-17:00 Group/Subject
(Practice)

Group/Subject
(Practice)

Group/Subject
(Practice) Group/Subject Subject/Closing

Room (P) (P) (P) (LH)　(L) (L)　(LH)

3) Scale of the Facilities to Ensure a Tight Training Curriculum

The planned training to be conducted at the CEMASTEA will be based on the curriculum
which has been elaborated through the process of trial and error under the SMASSE-1 and
SMASSE-2. As the training only lasts for one or two weeks, its density is quite high and
allows only a one hour lunch break. Most of the training courses involve 200 trainees and
there are many general sessions in which the entire trainees participate. If the time allowed
for the lunch break exceeds one hour, it will be difficult to implement the training
curriculum which has been elaborated through the phases of the JICA’s technical
cooperation project. Therefore, it is essential that all of the trainees finish their lunch within
the one hour lunch break.

Table 2-16  Training Time Schedule
Time Action Time Action

6:45-7:45 Breakfast 13:00-14:00 Lunch
8:00-8:30 Registration 14:00-17:00 Training
8:30-10:30 Training 17:00-17:30 Tea Break
10:30-11:00 Tea Break 18:45-19:45 Dinner
11:00-13:00 Training

4) Room Size to Match the Furniture Size

The size of the furniture currently used in the existing facilities is larger than that in Japan or
Asia which is the standard size in Kenya because of the larger body size of Kenyans than
that of Japanese or Asians in general. For the Project, the room sizes are calculated based on
the standard furniture size in Kenya to avoid any possible complaints. For reference
purposes, the body size of the West African trainees attending the SMASSE – WECSA third
country training is even larger than that of Kenyans.

(2)   Required Rooms and Their Sizes

The rooms required to implement the training planned by the CEMASTEA and their sizes are
described in this section.

1) Administration Building
Section Offices
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There will be a total of five offices serving the biology, chemistry, physics,
mathematics and TIVET sections. These offices will be used by the staff members of
each section to develop the training curriculum and materials and to prepare for the
implementation of training. According to the planned organizational structure, five
rooms serving 18 staff members each are planned. The required office space is
calculated based on a unit floor area per person of 6 m2 as recommended in Japan.
Furniture will be transferred from the existing facilities and any shortage will be met by
the Kenyan side.

Table 2-17  Comparison Between Planned Offices and Existing Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
 (㎡/person)

CEMASTEA 108 18 6
Existing 55.2 12 4.6

Director’s Room

This room will be used by the director who runs the CEMASTEA. Furniture will be
transferred from the existing facilities.

Table 2-18  Comparison Between Planned Director’s Office and Existing and Similar Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
 (㎡/person)

CEMASTEA 36 1 36
Existing 42.2 1(3) 42.2
AICAD 48 1 48
KSTC 32 1 32

Deputy Directors’ Rooms

There will be two deputy directors responsible for administration and finance and the
academic programme respectively. Given the completely different nature of the work,
two rooms are planned. The floor area of each room will be half of that of the director’s
room. Furniture will be provided by the Kenyan side.

Administrative Officer’s Room

This room will be used by the administrative officer who is responsible for general
administrative affairs, including the handling of cash, such work requiring privacy as
counselling and arrangements for facility and equipment maintenance. A document
storage area required to perform such work will be provided next to this room.
Furniture will be transferred from the existing facilities.

Table 2-19  Comparison Between Planned Administrative Officer’s Room and Existing Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
(㎡/person)

CEMASTEA 18 1 18
Existing 18.5 1 18.5
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Counselling Room

This room will be used by the administrative officer to provide
counselling/consultations for staff members and to conduct business talks with
outsiders and internal meetings. The planned size is similar to that of the existing
facilities from which furniture will be transferred.

Table 2-20  Comparison Between Planned Counselling Room and Existing Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
(㎡/person)

CEMASTEA 18 10 1.8
Existing 19.2 10 1.92

Secretaries’ Room

This room will be used by six persons, consisting of four secretaries, a registrar and an
office messenger, and will be located adjacent to the director’s room. Furniture will be
transferred from the existing facilities and any shortage will be met by the Kenyan side.

Table 2-21  Comparison Between Planned Secretaries’ Room and Existing Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
(㎡/person)

CEMASTEA 36 6 6
Existing 31.2 2 15.6

Meeting Room

This room will be used for meetings of the Advisory Council (15 members) and
Academic Board (20 members) as well as weekly meetings of senior members of the
CEMASTEA (30 persons: director, two deputy directors, 12 assistant deputy directors
of seven sections and 15 national trainers from five sections, i.e. three trainers from
each section). As the tables and chairs for the existing meeting room designed to
accommodate 32 persons will be transferred, the floor area of this room is determined
based on the size of these tables and chairs.

Table 2-22  Comparison Between Planned Meeting Room and Existing Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
(㎡/person)

CEMASTEA 72 30 2.4(referred to furniture layout)
Existing 81 32 2.53

Printing Room

This room will be used for the preparation of training materials and other purposes. As
it will house the two existing copiers, a binding machine, a work table, paper racks and
desks and chairs for three staff members, a similar floor area to the existing floor area
is planned.
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Table 2-23  Comparison Between Planned Printing Room and Existing Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
(㎡/person)

CEMASTEA 36 3 referred to equipment layout
Existing 31 1 referred to equipment layout

2)   Laboratory and Lecture Building

Lecture Hall

The lecture hall will be used for the opening and closing ceremonies of each training
course, sessions involving all participants and workshops. The sessions (and
workshops) involving all of the participants will involve 200 trainees while the opening
and closing ceremonies which take place an intervals of one or two weeks will involve
some 300 persons, including guests and staff members of the CEMASTEA. To enable
the use of the lecture hall by up to 300 persons, the size of the lecture hall will be
sufficiently large to seat 300 persons. Among these 300 persons, 200 will be catered for
by chairs with an arm-table (650 mm wide and 900 mm long) while the remaining 100
will be catered for by removable chairs without an arm-table to calculate the required
floor area. In addition, a fixed trainer stage and storage for the removable chairs are
planned. All of the furniture and AV equipment is planned under the equipment portion
of the Project.

Table 2-24  Comparison Between Planned Lecture Hall (Except Stage) and Existing and Similar Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
 (㎡/person)

CEMASTEA 288 300 0.96
AICAD 224 220 (chair case) 1.02

Lecture Rooms

As the lecture hall and the existing lecture rooms can be used for group lectures, four
new lecture rooms (mathematics, physics, chemistry and biology) are planned. As a
larger floor area can easily accommodate groups of trainees, each lecture room will be
designed to seat 50 persons instead of the introduction of two lecture rooms seating 25
persons each. All four lecture rooms will have the same floor area allowing the use of
chairs with an arm-table (650 mm wide and 900 mm long) which are the standard in
Kenya and which are used in the existing lecture rooms. Apart from the blackboards
which fall under the facility portion, all of the lecture room furniture is planned under
the equipment portion of the Project.

Table2-25 Comparison Between Planned Lecture Rooms and Existing Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
 (㎡/person)

CEMASTEA 96 50 1.92
Existing 54 23 2.34

Laboratories
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As the existing laboratories can be used for group sessions, three new laboratories
(physics, chemistry and biology) are planned. For the same reason as in the case of
lecture rooms, the planned floor area of each laboratory is capable of seating 50
trainees. All of the three new laboratories will have the same floor area capable of
easily arranging laboratory tables (1,200 mm wide and 4,200 mm long) which are
commonly used in Kenya. As a practical group session is conducted with the trainer
showing an example of the training theme, a laboratory table for the trainer will also be
provided. The height of the laboratory tables will be 90 – 92 cm which is the common
height for such tables in Kenya. Apart from the trainer stages and blackboards, both of
which are planned under the facility portion of the Project, all of the laboratory tables
and furniture in the laboratories are planned under the equipment portion. Black
curtains which are required for experiments using light will be provided for the physics
laboratory.

Table 2-26 Comparison Between Planned Laboratories and Existing Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
 (㎡/person)

CEMASTEA 135 50 2.7
Existing 81 23 3.5

Computer Room

This room will be used for the trainees to become accustomed to using computers and
to create training materials. The floor size will be sufficient to accommodate 25 two-
seater computer desks. An air-conditioning system will be introduced to ensure the
stable use of the computers. All of the computers and furniture in this room are planned
under the equipment portion of the Project.

Table 2-27  Comparison Between Planned Computer Room and Existing and Similar Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
(㎡/person)

CEMASTEA 94.5 50 1.89
Existing Nil Nil Nil
AICAD 112 30 3.63

Library
The plan for the new library is the storage on open shelves of some 5,000 books
consisting of some 3,000 books which are already possessed by the CEMASTEA and a
further 2,000 books to be added in the coming years. As the library will be used by not
only academic staff but also by trainees at the weekends as well as at night, it will have
12 reading desks and one desk for the library assistant. All of the open bookshelves,
reading desks, library assistant desk and chairs are planned under the equipment
portion of the Project.

Table 2-28  Comparison Between Planned Library and Existing and Similar Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
(㎡/person)

CEMASTEA 67 12 seats + 5,000
books

referred to furniture
layout
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Existing 47 1,000 books referred to furniture
layout

AICAD 104 24 seats + 10,000
books

referred to furniture
layout

3) Hostel and Dining Hall

Twin Rooms

Although only 54 rooms are required to expand the present accommodation capacity of
92 persons to 200 persons based on simple calculation, 55 twin rooms are planned to
avoid mixed occupancy which will occur when the number of female trainees is an odd
number.

As the existing twin rooms do not have their own shower and toilet facilities, the
trainees use common shower and toilet facilities. Here have been many complaints that
the lack of room partitioning fails to provide privacy for the occupants. In view of the
facts that many trainees hold senior positions, including that of principal, and that the
training lasts for one to two weeks, all of the new twin rooms will be provided with
their own shower and toilet facilities. In addition, partitioning will be introduced
between the two beds to ensure the privacy of the trainees and their continual
commitment to the training. Each room will have one door for the easy management of
room keys and convenience of room use.

Because of the qualitative difference between the existing and new twin rooms, the
CEMASTEA plans to manage the hostel facilities by allocating rooms based on the
position held by each trainee and other criteria.

The planned bed size is the same as that of the existing twin rooms (1,150 mm wide
and 2,000 mm long). Such furniture as beds and study desks will be either fixed or
semi-fixed and are planned under the facility portion of the Project.

Table 2-29  Comparison Between Planned Twin Rooms and Existing and Similar Facilities

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
 (㎡/person)

CEMASTEA(with shower & toilet) 24 2 12
Existing(without shower & toilet) 18.7 2 9.4
AICAD(with shower & toilet) 24 2 12

Sick Bay

The sick bay will be used to temporarily accommodate anyone who falls ill during the
training period. These people will subsequently be transferred to hospital, if necessary.
For example, during the SMASSE – WECSA third country training from 7th November
to 9th December, 2005, an average of 12 trainees reported ill: three occasions with one
patient, three occasions with two patients and one occasion with three patients. As
people who are ill are believed to appear at a similar rate during the domestic INSET
training, a sick bay with two beds is planned.
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The beds, a drug cabinet and a nurse’s desk and chair are planned under the equipment
portion of the Project.

Table2-30  Number of Patients During SMASSE – WECSA Third Country Training
(7th November – 9th December, 2005)

Date patients (person) Transport to Hospital
Nov. 10 (Thu) 1 Nil
Nov. 15 (Tue) 2 2 persons
Nov. 24 (Thu) 1 Nil
Nov. 25 (Fri) 3 1 person
Dec. 1 (Thu) 1 1 person
Dec. 7 (Wed) 2 2 persons
Dec. 8 (Thu) 2 2 persons

Total 12

Washing Rooms

The existing hostel does not have any laundry facilities for the trainees staying at the
hostel and the trainees have to wash their clothes, etc. by hand using the common
shower and toilet area. Many complaints regarding the lack of such facilities have been
made by the trainees. One washing room on each floor of the new hostel building is,
therefore, planned to cater for the needs of 200 trainees. Three rooms are judged to be
necessary as there is likely to be a rush of washing during the evening shower hour and
after dinner.

Each washing room will be provided with three washing machines, three irons and
three ironing boards, all of which will be procured under the equipment portion of the
Project.

• CEMASTEA: 200 users ÷ 9 machines ÷ 22 users/machine
• Similar facilities (AICAD): 80 users ÷ 6 machines ÷ 13.3 users/machine (six

washing machines in two washing rooms are available to serve 80 users)

Dining Hall

The lunch time is set at one hour for each of the training courses planned at the
CEMASTEA. Most of the training courses involve 200 trainees and there are many
sessions which require the participation of all trainees. It is, therefore, essential for all
trainees to finish their lunch within one hour. Tea-time which is common in Africa is
provided twice a day and all 200 trainees will have their tea at the same time. As it is
practically impossible to expect 200 trainees to finish their meal within one hour based
on two shifts as African people have a custom of leisurely enjoying their post-meal
time, a dining hall with 200 seats is planned. Priority will be given to use of the
existing dining hall and additional facilities will be constructed to meet the shortfall of
the existing dining hall in terms of the number of seats.

Because of the absence of structural documents, including structural calculations, for
the existing dining hall, structural safety cannot be guaranteed if an external wall of the
existing dining hall is demolished to extend the facilities to seat 200 persons. A
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separate new dining hall with the required number of additional seats will, therefore, be
constructed. As the existing dining hall has 80 seats, the new dining hall will have 120
seats. Meals are currently provided in buffet-style and it is planned that the dining hall
will allow 200 persons to finish their meal in one hour with the use of heated serving
tables which will shorten the time for serving and seating. As in the case of the existing
dining hall, the new dining hall will be provided with two heated serving tables.

The floor area of the new dining hall is planned based on the use of 2.25 m long tables
with three seats on each side which are commonly used in Kenya. The heated serving
tables are planned to be provided under the facility portion of the Project while the
dining tables and chairs for the new dining hall are planned under the equipment
portion. The dining tables and chairs in the existing dining hall which cater for 80
persons will continue to be used or will be replaced by the Kenyan side.

Table 2-31  Comparison Between Planned Dining Hall and Existing Dining Hall

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
(㎡/person)

New Dining 180 120 1.5 (referred to furniture layout)
Existing 157 92 1.96 (room is not square)

Kitchen

The floor area of the existing kitchen is large enough to serve 200 diners provided that
the Japanese style of kitchen use where the same cooking table is used from preparation
to serving is employed. However, the common cooking method in Kenya involves the
placing of large pans after heating in a passageway for the further mixing of cooked
food, making the maximum use of a wide passageway necessary. The present kitchen is
not large enough to cater for 200 diners based on this local cooking method. In fact, the
space for food storage, preparation and the washing up of dishes is already insufficient
to cater for 92 diners. Consequently, preparation and the washing up of dishes are
conducted outdoors, resulting in an unhygienic situation.

The cooking of 200 meals in one place is more efficient in terms of manpower and time
and a new kitchen which is capable of serving 200 diners will be constructed as part of
the new dining hall. The transportation of meals from the new kitchen to the existing
dining hall will be conducted using carts which will carry packed meals. For this reason,
a covered walkway will be constructed to link the new kitchen to the existing dining
hall. Almost all of the existing kitchen equipment procured at the time of rehabilitation
in 2004 is still usable and will be relocated to the new kitchen. The planned new
kitchen equipment to be procured under the facility portion of the Project will be
limited to kitchen equipment to meet the shortage of the existing equipment to cater for
200 diners, equipment to replace broken down equipment and equipment necessary for
the smooth provision of meals. Because of the complicated connection between the
kitchen equipment and gas, electricity and water supply/drainage lines, relocation and
connection of the kitchen equipment are planned under the facility portion of the
Project to meet the required high level of safety. As the storage and washing up of the
tableware used in the existing dining hall can be efficiently conducted in the existing
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kitchen, some of the existing kitchen equipment required for heating (to serve tea),
storage for and washing up of the tableware will remain in the existing kitchen.

Table 2-32  Comparison Between Planned Kitchen and Existing Kitchen

Floor Area (㎡) Accommodation
(persons)

Unit Floor Area
(㎡/person)

New Kitchen 93.6 200 persons meal Referred to kitchen
equipment layout

Existing 64.8 92 persons meal Referred to kitchen
equipment layout

2.2.1.3   Planned Contents of the Equipment Components

(1) Physics

Major components of the Equipment for Physics department are necessary for experiment,
practice, generating teaching materials, preparation of lecture plan and Peer teaching. Equipment
will be used for the Physics subjects such as Force, Motion, Wave, Sound, Magnetism, Electric
and Electronic.

(2) Chemistry

Major components of the Equipment for Chemistry department are necessary for lecture,
experiment and practice for the Chemistry subjects such as Electrochemistry, Thermal chemistry
and Metals.  As basic experimental equipment and measuring equipment are used generally for
the training, they shall be included into planned equipment.

(3) Biology

Major components of the Equipment for Biology department are necessary for experiment,
practice, generating teaching materials, preparation of lecture plan and Peer teaching. Equipment
will be used for the Biology subjects such as classification, Excretion and homeostasis, Stimulus
and response, Reproduction, Genetics, Evolution and Transport. As basic experimental
equipment and measuring equipment are used generally for the training, they shall be included
into planned equipment.

(4) Mathematics

Major components of the Equipment for Mathematics department are necessary for
experiment, practice, generating teaching materials, preparation of lecture plan and Peer teaching.
Equipment will be used for the Mathematics subjects such as Measurement and Geometry.

(5) Primary education equipment

Pre-service INSET for Primary Teacher College is planned to be established as new INSET
scheme. Primary education equipment will be used for this INSET activities such as lecture,
experiment and practice.
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(6) Lecture support equipment

Lecture support equipment will be used for lecture and Peer teaching.

(7) Computer room equipment

Computer is necessary to implement computer based lecture, generating lecture plan and
preparing teaching materials. Major components of Computer room equipment are computers for
trainer and trainee.

(8) Lecture hall equipment

Major components for Lecture hall equipment are sound equipment and furniture for 300
persons (200 trainees and 100 lecturers/guests).

(9) Others (furniture)

Generally existing furniture shall be used continuously. Necessary furniture for new
building ,however, will be included into planned equipment.

2.2.1.4   Policies Regarding Natural Conditions

(1)   Temperature and Solar Radiation

Nairobi where the project site is located is in the semi-arid savannah zone along the equator
but its high altitude of 1,700 m means minor temperature fluctuations throughout the year as
illustrated by the mean maximum monthly temperature of 26°C in February and March and the
mean minimum monthly temperature of 10°C in July, providing a fairly comfortable climate. The
seasonal winds in Kenya are the north-easterly monsoon from December to March, an easterly
wind from March to May, a south-easterly wind from June to August and a north-easterly wind
from September to December. Most local facilities employ a natural ventilation system to make
the best use of such a gentle temperature and the seasonal winds and rooms which are served by
an air-conditioning system are limited. In view of this local custom, natural ventilation will be
employed for the planned new facilities except for the computer room where an air-conditioning
system is required to maintain its proper functioning. The ceiling height will be that which is
common in Kenya and large openings, such as windows, will be made as large as possible.
Strong solar radiation will be shut out by the eaves of the sloping roof which is common in
Kenya and which is used by the existing facilities of the CEMASTEA while ensuring natural
ventilation. The existing facilities are arranged along the east-west axis to face the seasonal winds
and the new facilities will also be arranged along the same axis.

(2)   Rainfall

There are two rainy seasons in Kenya, i.e. the major rainy season from March to May and the
minor rainy season from October to December. While the annual rainfall is approximately 1,050
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mm, maximum monthly rainfall of approximately 260 mm occurs in April when short downpours,
such as squalls, occur. The elevation of the project site is slightly higher than the elevation of the
surface of the surrounding roads. As these roads are provided with side ditches, it is unlikely that
any rainwater will be drained from the surrounding area to the project site.

The north-eastern part of the project site is the highest part of the site and the land dips by
some 18 m towards the south-west. Using this slope, rainwater on the site drains from the south-
western corner outside the site via open ditches and underground piping. Rainwater from the
planned new facilities will be discharged by connection with the existing rainwater drainage
pipes. The fact that the green area on the project site will be reduced due to the construction of
the new facilities and increased area of paved road surface means an increase of the rainwater to
be discharged due to reduction of the land surface for rainwater infiltration. Accordingly,
rainwater drainage channels corresponding to the roof area of the new facilities will be necessary.
However, it is judged that any potential problems regarding rainwater drainage will be solved by
connection to the existing drainage system because of the relatively small size of the area covered
by the new facilities and paved road surface compared to the total area of the site. The planned
facilities will be located on the mid-slope and the GF level of each building will be set at 20 cm
higher than the highest ground level around the building to prevent inundation of the building.
Together with the drainage ditches to be introduced around the building, rainwater from the
vicinity of each building will smoothly drained.

(3)   Lightning

The relatively large scale of each planned facility means the obligatory installation of a lightning
arrester system and, therefore, the installation of such a system is planned. In addition, the
introduction of measures to prevent a stray current is planned to prevent any damage to electronic
equipment by a stray current caused by a thunderbolt.

(4)   Earthquakes

An aseismatic structural design is planned for the new facilities based on the Code of Practice
for the Design and Construction of Buildings and Other Structures in Relation to Earthquakes:
1973.

(5)  Ground Strength

The results of the test pit survey conducted at three locations on the site indicate that red silty
coffee soil prevails below the surface layer of 20 cm to the bottom of the test pits (GL -3.0 m) at
all three locations. Black cotton and other soil types which are problematic as bearing soil were
not found.

The allowable bearing strength calculated on the basis of the results of the plate load test
conducted along with the test pit survey is approximately 185 kN/m2 which is sufficiently strong
enough to support the planned new one to three story buildings under the Project. Accordingly,
the use of direct foundations using the red silty coffee soil layer as the bearing soil layer is
planned.
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2.2.1.5   Policies Regarding Social Conditions

(1)   Temporary Relocation Site During the Construction Work

It is planned to relocate the staff currently using the Block A building (administration
building) which will be demolished to the SMASSE Project office on the KSTC premises
situated some 15 minutes’ drive from the CEMASTEA towards Nairobi city centre during the
construction period. This office building has a sufficiently large unoccupied area to accommodate
the said staff currently using the Block A building.

(2)  Harmonious Appearance of the CEMASTEA Facilities

The external appearance of the existing CEMASTEA facilities comprises red clay brick tile walls
and grey cement roof tiles. This appearance creates composed scenery through its harmony with
the surrounding trees. The planned facilities will have a slightly more modern appearance than
that of the existing facilities to maintain harmonious and composed scenery.

(3)   Measures to Address Shortcomings of the Existing Facilities

The existing Block A building (administration building) is experiencing rainwater leakage
through the roof as well as many cracks in the floor caused by the uneven subsidence of the
foundations. The rainwater leakage through the roof is caused by the zinc roofing which does not
have any underlay. The roof of the new facilities will be made of cement roof tiles on top of
underlay using 30 gauge galvanised mild steel sheets as in the case of the other existing facilities
which are not experiencing such leakage through the roof. The floor cracks are presumably
caused by uneven subsidence due to the insufficient thickness of the foundations and also by
either the subsidence or erosion of the soil below the slabs-on-earth forming the floor. For the
new facilities, sufficient depth of the foundations to reach the foundation bed and the introduction
of footing beams are planned to prevent the subsidence as well as erosion of the soil.

(4)   Measures to Solve Complaints by the Trainees

In view of the complaints made by the trainees currently staying at the CEMASTEA,
measures to solve such complaints will be incorporated in the facility plan.

1) The trainees have to hand wash their clothes because of the absence of washing machines.

2) None of the bedrooms have their own shower and toilet facilities.

3) Daily necessities cannot be bought on the premises (a bus service is currently provided on
Saturdays and Sundays for shopping trips).

4) The dining hall is small and there is not sufficient space to dine peacefully.

(5)   Security Measures
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The law and order situation in Kenya has been deteriorating in the last few years and Nairobi
is experiencing frequent burglaries involving firearms. For this reason, many buildings in the city
are protected by guards and their openings have burglar bars. Burglar bars are installed at such
openings as windows and doors at the CEMASTEA together with security lights on the walls.
The planned new facilities will be equipped with burglar bars and security lights.

(6)   Reduction of the Running Costs

The following measures will be introduced to achieve the conservation of resources and
energy to make it easier to fund the operation and maintenance cost for a long period of time.

Electrical system capable of serving a target area when only part of the facilities is in use

Preferential selection of commonly used equipment and systems in Kenya so that a local
contractor can conduct their maintenance

2.2.1.6   Policies Regarding Local Construction Industry

(1)   Building Regulations and Relevant Laws

The building regulations governing the project site stipulate a building to land ratio of 25%
and a maximum building height of three stories. However, there are no regulations relating to the
proximity of a building, etc. to a nearby road. The layout plan for the new facilities will make the
best use of the existing road network on the site to secure smooth access to each facility on the
site where many buildings exist.

As buildings in Kenya are subject to the Building Standards Act and the Fire Service Act, etc.,
the new facilities will comply with these acts.

(2)   Environmental Regulations

Although there are no relevant regulations regarding facilities to treat waste water from
laboratories which could have adverse impacts on the surrounding environment, a neutralisation
tank is planned to neutralise such waste water prior to discharge because of the simplicity and
easy maintenance of this tank.

(3)   Use of Locally Procurable Materials

Most types of building materials are either produced in Kenya or permanently available in the
local market. These markets which are durable and pose few maintenance problems will be
selected from locally procurable materials.

(4)   Use of Local Construction Method and Local Workers

The common construction method in Kenya uses RC pillars, beams and floors, concrete block
walls with a clay brick tile/Nairobi stone or mortar face with a paint finish and sloping roof made
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of cement roof tiles. As local workers are familiar with this method, the construction plan will
adopt this method so that the buildings can be constructed by local workers without external
assistance.

2.2.1.7   Policies Regarding Local Subcontractor

Construction companies in Kenya have developed sufficient technical capability through their
work in the country and can work as satisfactory subcontractors of the Japanese contractor as
local as the common local construction method is employed. For this reason, priority will be
given to the employment of the construction method with which local construction companies are
familiar.

2.2.1.8 Policies Corresponding to the Operation and Maintenance Capability of the Project
Implementation Body

(1)   Easy to Operate Equipment and Systems

The planned building service equipment and systems for the new facilities will be the same or
similar to those used by the existing facilities except for the air-conditioning system for the
computer room. As this equipment and systems will be maintained by an outside contractor, the
Japanese contractor will provide guidance on maintenance for the relevant staff members of the
CEMASTEA at the time of handing over upon completion to ensure a proper understanding of
the required maintenance methods by the Kenyan side.

(2)   Inspectable and Repairable Building Service Equipment, Systems and Equipment

The maintenance of the building service equipment and systems for the existing facilities and
independent equipment is entrusted to suitable companies. For this reason, priority will be given
to the planning of building service equipment and systems which can be maintained and repaired
in Nairobi.

2.2.1.9   Policies Regarding Facility and Equipment Grades

The objective of the planned facilities is to train mathematics and science teachers as well as
educators and the planned grades of the facilities are those required to implement such training.
As in the case of the existing facilities on the site, locally procurable building materials will be
used while aiming at slightly improving the facility grades above those of the existing facilities to
make them comparable with those of the SMASSE Project office on the KSTC site.

Grade/specification of the equipment shall be minimum requirement for implementation of
INSET curriculum. It shall be operated fully by the trainers.

2.2.1.10 Policies Regarding Construction Method, Procurement Method and Construction
Period
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The planned facilities include a three story hostel building. If the planned facilities are
constructed using locally procurable materials and the common local construction method under
the grant aid scheme of the Government of Japan, all of the facilities can be constructed in
approximately 12 months. The procurement and installation of equipment within this period are
judged to be feasible.

2.2.1.11   Policies Regarding Temporary Work Plan

The project site currently has many facilities and only the area at the south end of the site can
be used as a temporary work area. However, a septic tank and others exist in this area and the
overall size of the area is not large enough to accommodate the required temporary work area,
making the rental of nearby land essential for use as an additional temporary work area.
Moreover, given the existence of many trees, the felling of some trees will be necessary.

To prevent the designated construction area from disrupting training in progress, the
construction area will be divided into three areas, i.e. the administration and training area, the
hostel area and the dining hall area. Each area will have temporary fencing so that the
construction work can be safely conducted within these fenced areas. Each area will have one
gate at which a guard(s) will be stationed on a full-time basis.

In the case of the hostel area in particular, it is anticipated that the lines of flow of the trainees
staying at the hostel will significantly overlap with those for the construction work, making the
introduction of an access road necessary for the delivery of construction materials from the north
side of the site which is currently not used. Approval for the use of this access road for the
delivery of construction materials must be obtained from the CEMASTEA on the grounds that
the present state of the land will be restored after the completion of the construction work. The
gate for this access road will be manned by a guard 24 hours a day as a security precaution.

In the case of the dining hall area and the administration and training area, it will be difficult
to ensure safety if the delivery of construction materials relies entirely on access through the
main gate. For this reason, a temporary access road with a gate will be constructed at the south-
eastern corner for use by work vehicles, workers and delivery vehicles. The travelling of vehicles
from the gate to each area will be accompanied by a guard to ensure traffic safety.

The new access road will be constructed between the existing road on the site to the gate
serving the hostel area and the administration and training area. Any damage to the existing roads
caused by the subcontractor during the construction period will be restored to their original state
by the subcontractor.
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2.2.2   Basic Plan

The contents of the original request were the construction of such facilities as an
administration building for the administration of training, a laboratory and lecture building where
actual training based on lectures and laboratory work takes place and a hostel and dining hall to
provide accommodation and meal facilities for trainees spending one or two weeks at the site and
a range of equipment attached to these facilities. The overall picture of the requested Japanese
assistance involves facilities and equipment similar to the requested facilities and equipment, all
of which are required to implement the training programmes envisaged by the CEMASTEA.

Table 2-33   Necessity for Each Facility
Facility Necessity
Administration Building Necessary for the development and management of training programmes
Laboratory and Lecture Building Necessary for the implementation of training
Hostel and Dining Hall Necessary for training lasting for one to two weeks (longest training

period: five weeks)

However, the originally requested facilities and equipment were found  not to have
considered the use of the existing facilities,  to be too large compared to the staff deployment
plan and  to have included unnecessary equipment for the planned training activities.
Accordingly, the scope of the Japanese assistance has been determined at the minimum required
scale and contents of additional facilities to implement the training programmes on the premise of
using the usable existing facilities and to ensure the feasible operation and maintenance of the
new facilities.

The resulting facilities and equipment to be provided under the Japanese assistance are
outlined in the table below. To be more precise, they are such facilities as an administration
building, lecture hall, laboratory and lecture building, water reservoir tank, pump room and
electrical room, etc. and a range of equipment attached to these facilities.

Table 2-34  Outline of Facilities and Equipment Envisaged for Japanese Assistance
Necessary Rooms Original Request Scope of the Project

Accom.
(person

)

Room
Numbe

r

Remarks Accom.
(person

)

Room
Numbe

r

Remarks

A.　Administration Building
　1.　Administration Building
　　Office 20 5 Physics, Chemistry, Biology,

Mathematics, TIVET
18 5 Physics, Chemistry, Biology,

Mathematics, TIVET. Existing desk
and chair use

　　Director room 1 1 With toilet 1 1 With toilet. Existing desk and chair
use

　　Deputy Director
Room

1 2 Administration & Finance,
Academic Programme

1 2 Administration & Finance,
Academic Programme

　　Administrative
Officer Room

1 1 With document store 1 1 With document store. Existing desk
and chair use

　　Counselling
Room

- 1 Additional request. Existing desk
chair use

10 1 Existing desk and chair use

　　Chief Advisor 1 1 For JICA Technical Cooperation 0 0
　　Coordinator 1 1 For JICA Technical Cooperation 0 0
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　　Secretary Room 4 1 4 Secretary, registry, office
messenger

6 1 4 Secretary, registry, office
messenger. Existing desk and chair
use

　　Reception - 1 Reception counter - 1 Reception counter at an office
　　Meeting Room 30 1 30 1 Existing desk and chair use
　　Pantry - 1 With Sink counter - 2 With Sink counter
　　Printing Room - 1 Existing copy machine, biding

machine, desk and chair use
3 1 Existing copy machine, biding

machine, desk and chair use
B.　Laboratory and Lecture Building
　2. Lecture Hall 300 1 With stage, audio visual

equipment, chairs
300 1 With stage, store, audio visual

equipment, chairs
　3.　Lecture Room Building
　　Lecture Room 50 6 With black board, chair 50 4 With black board, chair
　4.　Laboratory Building
　　Physics Lab. 50 1 With dark room, preparation room.

Laboratory equipment, table, chair
50 1 With dark curtain, preparation room.

Laboratory equipment, table, chair
　　Chemistry Lab. 50 2 With preparation room. Laboratory

equipment, table, chair
50 1 With preparation room. Laboratory

equipment, table, chair
　　Biology Lab. 50 2 With preparation room. Laboratory

equipment, table, chair
50 1 With preparation room. Laboratory

equipment, table, chair
　　Computer
Room

50 1 Computer, desk, chair 50 1 Computer, desk, chair

　　Library - 1 Open book shelf, 12 reading desk,
1 library assistant

1 1 Open 5,000 book shelf, 12 reading
desk, 1 library assistant

C.　Hostel and Dining Hall
　5.　Hostel
　　Twin Room 2 55 With shower and toilet 2 55 With shower and toilet
　　Reception - 1 With desk and chair 4 1 With reception counter, desk and

chair, KIOSK
　　Sick Bay - 1 2 beds, 1 nurse, shelf 1 1 2 beds, 1 nurse, shelf
　　Common Room - 1 Existing dining hall use 1 Lounge in Hostel and existing

dining hall use
　　Washing Room - 1 For 200 persons - 3 For 200 persons. 3 washing

machines and irons
　　Linen Laundry - 1 Existing equipment use. Additional

1 Sheet iron machine.
- 1 Existing equipment use. Additional

1 Sheet iron machine.
　6.　Dining Hall
　　Dining Hall 200 1 New built with 200 seats 200 1 Existing 80 seats, extension 120

seats, totaling 200 seats
　　Kitchen - 1 For 200 persons capacity. Existing

kitchen equipment use
- 1 New built with 200 persons capacity

with preparation area and stores.
Existing kitchen equipment use with
additional necessary equipment.

D.　Common space for the above such as toilet, store and corridor etc.

E.　Pavement,
Drainage

Expans
ion

Pavement and drainage around new
building. Septic tank and
neutralization tank.

F.　Power and Water Supply

　　Generator
Room

- Existin
g

Expansion if necessary Expans
ion

Transformer room, Distribution
panel, generator add

　　Borehole - Existin
g

Expansion if necessary Expans
ion

Water reservoir tank, pump, elevated
water tank add

G.　Annex Basic Furniture to the above

　　Total Floor
Area

 Approximately 5,300㎡ Approximately 5,740㎡
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2.2.2.1   Policies for Site and Facility Layout Plan

(1)   Characteristics of the Site

The CEMASTEA site has an area of some 13.51 acres (56,674 m2) and is situated on south
sloping land with an overall elevational difference of some 18 m. Flat land is mainly distributed
near the northern end of the site and the inclination of the land becomes steeper towards the
southern end.

Eight training-related buildings are scattered on this site and the large trees around these
buildings create a calm atmosphere as the external brick walls of the existing buildings are in
harmony with the greenery. In addition, staff housing which is currently being rehabilitated is
located in the north-eastern corner and eastern side of the site.

(2)   Site Evaluation Results and Other Conditions

The site dips from north to south and the relatively flat area in the north with the highest
elevation is the most suitable for the construction of the new facilities because of the easier
implementation of a good drainage plan and other reasons. As the inclination becomes
steeper towards the south, costly ground preparation work will be necessary to provide good
drainage if the new facilities are located in the southern part.

There are many buildings on the site. While the Block A building (administration building)
near the centre can be demolished, the continued use of the other buildings restricts the
availability of building land.

The existing facilities are laid out in three blocks, i.e. the administration block, the
laboratory and lecture block and the hostel and dining hall block.

There are many large trees on the site and the felling of some of these will be necessary to
provide the necessary building land.

(3)   Layout Policies

In accordance with the perceived function of each facility, the planned facilities will be
classified into three types, i.e. administration facilities, training facilities and hostel/dining
facilities. Using the inclination of the land in an effective manner, each of these three types
of facilities will be planned as a separate building to perform the required functions.

As the plan for the new facilities includes the continued use of the existing facilities, each of
the new facilities will be located in a position from where linkage with the existing facilities
with the same functions can be easily established. The lecture hall, lecture rooms and
laboratories in the training block in particular will be located adjacent to each other to
ensure efficient group sessions which are a leading characteristic of the training at the
CEMASTEA. These will be connected by covered walkways for the easy movement of
trainees at the time of rain. The new facilities will be positioned near the existing laboratory
and lecture building.
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The new administration building will be positioned nearer to the access road than the other
facilities to allow easy access by visitors.

The new hostel building will be positioned between the existing hostel buildings to establish
functional linkage with the existing facilities while utilising the limited available land in an
effective manner.

The additional dining hall will be positioned near the existing dining hall to ensure easy
supplementation of the seating shortage of the latter.

All of the new buildings will be positioned along the east-west axis as in the case of the
existing buildings in view of better natural ventilation.

2.2.2.2   Building Plan

(1)   Plan

The laboratory and lecture room building will be a two story building in view of the land
restrictions and ease of its use.

The lecture hall building will be a single story building as it requires a long span structure
without pillars over the entire floor space because of its assigned function.

The hostel building will be a three story building in view of the land restrictions and ease of
its use through linkage with the existing hostel buildings.

The dining hall will be a single story building to allow its simultaneous use by many diners.

A courtyard will be introduced for the multi-story hostel building and the laboratory and
lecture room building to create a good environment.

The size of each building will match the size of standard furniture in Kenya.

An air-conditioning system will only be installed in the computer room and natural
ventilation, which is commonly used in Nairobi, will be employed in other rooms.

A ramp and toilet for the disabled will be added to the lecture hall which is most likely to be
visited by the disabled.

Burglar bars will be installed on the openings of each building for security purposes.
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Table 2-35  Floor Area of Each Planned Room
Room Name Accommodation Unit Floor Area Planned Floor

Area
Remarks

（Person） （㎡） （㎡）

Administration Building
5-Offices 18×5=90 6 540 Each section 18 persons
Director room 1 36 36
2-Deputy Director
Room

2 18 36

Administrative Officer
Room

1 18 18 With document store

Counselling Room 10 1.8 18 Counseling and advise
Secretary Room 6 6 36 ４ secretary + ２ persons
Meeting Room 30 2.4 72 Use for the board and staff meeting
Printing Room 3 Equipment layout 36 Existing copy and binding machine
Common Space - - 371.4

Sub-Total 1163.4
Laboratory and Lecture Building

Lecture Hall 300 1.05 315 Chair with arm-table
4- Lecture Room 200 1.92 384 Chair with arm-table
3- Laboratory 150 2.7 405 5 Laboratory tables for 50 persons
3-Preparation Room - Furniture layout 81 Preparation and store
Computer Room 50 1.88 94 Computer Desk for 2 persons
Library 13 Furniture layout 67 5,000 books,12 reading desks
Common Space - - 495.4

Sub-Total 1841.4
Hostel

55-Twin Room 110 12 1320 With shower and toilet
Reception 4 6 24 Registration, operation, KIOSK
Sick Bay 1 Equipment layout 24 1 Nurse, 2 beds
3-Washing Room - Equipment layout 48 3 Washing machine, 3 iron with table
Linen Laundry - Equipment layout 47 Existing equipment use
Common Space - - 711.1

Sub-Total 2174.1
Dining Hall

Dining Hall 120 1.5 180 Table for 6persons with 2.25m (L)
Office 1 6 6 Management
Kitchen - Equipment layout 94 Existing equipment use
Food Store( dry, vege.) - - 30 With food shelf
Cold Room (-5, +5℃) - - 6 With hanger and shelf
Common Space - - 164.4

Sub-Total 480.4
Transformer, Electrical,
Pump room

Equipment layout 82.1 Transformer, Generator, distribution
panel, pump

Total 5741.4

(2)   Section

In accordance with the preference for natural ventilation, a sloping roof will be adopted to
deal with radiation heat caused by direct sunlight and to smooth drain rainwater. The roof
will have gutters along the eaves for the swift drainage of rainwater via vertical drains from
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the roof so that rainwater will not erode the ground of which the steep inclination is one of
the site’s characteristics.

The GL level of each building will be set at 20 cm higher than the highest ground level of
the surrounding area to prevent the inflow of rainwater into the building.

As the site dips by some 18 m from north to south, drainage facilities will be constructed
around the planned facilities for the smooth drainage of rainwater. The introduction of
sheathing using a retaining wall, etc. will be considered by examining the relationship
between the gradient of the land and the GF level of each building.

(3)   Building Design

All of the new buildings will be designed as suitable facilities for the CEMASTEA as the
national INSET centre in Kenya as well as a core body for mathematics and science education in
Africa while ensuring harmony with the existing buildings nearby. To be more precise, the
appearance of the new buildings will be similar to that of the existing buildings on the site
although a little more modern than the existing buildings to ensure harmony between the new
buildings and the environment. A contrasting outlook will be created between the roof made of
cement roof tiles and the walls made of clay brick tiles and exposed fair concrete. In principle,
aluminium frames will be used for the windows. The colour arrangement of the new buildings
will be the same as that of the buildings in the surrounding area as common local building
materials will be used.

(4)   Structural Plan

1) Design Policies

The structural design will be in line with the design load guidelines and structural design
standards in Kenya as well as the corresponding BS standards. The standards of the
Architectural Institute of Japan will also be used as supplementary standards. For the
aseismatic design, the value of the shear modulus, etc. will be determined with reference to
the Code of Practice for the Design and Construction of Buildings and Other Structures in
Relation to Earthquakes (1973) and the design will follow the standards of the Architectural
Institute of Japan.

2) Ground Conditions and Foundation Plan

The results of the test pit survey conducted at three locations on the site indicate that red
silty coffee soil prevails below the surface layer of 20 cm to the bottom of the test pits (GL -
3.0 m) at all three locations. In view of the presence of such soil, the type of foundations for
the planned facilities will be direct foundations using this silty layer as the bearing soil layer
as in the case of the existing facilities. The allowable bearing strength calculated on the basis
of the results of the plate load test conducted along with the test pit survey is approximately
185 kN/m2 which is sufficiently strong enough to support the planned new one to three story
buildings under the Project. The use of this layer as the bearing soil layer is expected to
prevent the uneven subsidence of the new buildings.



42

Moreover, footing beams will be introduced to reinforce the slab-on-earth for the GF of each
building so that any subsidence originating from the banking soil to compensate for the
elevational difference on the site and/or backfilling soil will not cause any negative impacts
on the building.

• Type of foundations : direct foundations
• Bearing soil layer : red silty coffee soil below GL -2.0 m
• Bearing strength : 150 kN/m2 (safety side in view of the elevational

difference on the site and other factors)

3) Skeleton Plan

The main skeleton will use a rigid frame structure which is common in Kenya. The types of
structure for different parts of the building are listed below.

• Main structure : RC
• Gable roof : steel structure
• Internal and external walls : Concrete blocks

4) Design Loads

The types of design loads to be considered are the dead load, live load, wind load and
seismic force.

Live Load

A realistic live load for each room based on its expected use is adopted in accordance
with Kenyan Standards KS02-755:1988 and BS6399-1:1966. The live load values to be
used for the main rooms are listed below.

• Office : 2,500 N/m2

• Lecture room : 3,000 N/m2

• Laboratory : 3,000 N/m2

• Twin room : 1,500 N/m2

Wind Load

The wind load is calculated in accordance with BS6399-2-1997.

Seismic Force

In accordance with Kenya’s aseismic design standards, the seismic force is calculated
as described below based on the purpose of use, type of structure and ground
conditions of the planned facilities and the seismic zone in which the project site is
located. In regard to the seismic zone, the planned facilities are judged to be located in
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Zone VIII-IX for safety purposes as the project site is located near the boundary
between Zone VII and Zone VIII-IX. The standard shear modulus (C) for the planned
facilities is approximately 0.10 (0.2 in Japan).

< Calculation of Seismic Force >

F = C . W

W :  building height
C :  standard shear modulus

C = 1.0 x Cb (based on the following conditions)

Purpose of use :  school, hostel → Class A
Type of structure :  rigid → framed structure (Flexible)　 C = 1.0Cb
Ground conditions (ground survey) :  medium
Seismic zone (site location) :  Zone VIII-IX

Cb = 0.05/3√T, T = 0.09H√D

(T: natural period, D: building width, H: building height)

3) Materials to be Used

The following materials which can be locally procured will be given the priority of use.

• Concrete : normal concrete with a design strength of C25 (BS5328)
• Reinforcing bars : deformed bars T10 – T25 (Grade 460: BS4449)
• Structural steel : C, L and H sections

(5)   Mechanical Building Service Systems

1) Design Policies

All of the systems will be easy to operate and maintain. Apart from the computer room,
natural ventilation will be used without mechanical air-conditioning.

2) Air-Conditioning and Ventilation Systems

Air-Conditioning System

Air-cooled package air-conditioning units will be used for the computer room. In view
of the possible partial use of this room, each unit can be independently operated to
reduce the overall running cost. These units will be the wall-mounted type because of
the short piping requirements for the cooling medium and drain and also because of
easy maintenance.
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Ventilation System

A ventilation system will be installed in the following rooms requiring ventilation.

• Shower and toilet area of each new twin room
• New kitchen
• New library
• New toilets

Cold Room

As in the case of the existing kitchen, two cold rooms (freezing room and chilled room)
are planned for the storage of fresh food. The freezing room with a temperature of -5°C
will be used for the storage of meat while the chilled room with a temperature of 5°C
will be used for the storage of vegetables. The freezing room will be equipped with
meat hooks and shelves while the chilled room will be equipped with shelves. Both of
these rooms will be made of assembled insulation panels and the required temperatures
will be achieved by the respective unit coolers.

3) Plumbing and Sanitary Work

The use of locally procurable sanitary fixtures and materials will be given priority in view of
easy maintenance.

Water Supply System

There are two boreholes on the site. The older borehole has a water lifting capacity of
0.8 m3/hr while the new borehole dug in 2004 has a water lifting capacity of 2.4 m3/hr.
The use of boreholes in Kenya is restricted to one borehole per site and the use of the
new borehole with the higher lifting capacity will be more effective. City water is only
supplied to the site for half of the week because of water supply restrictions which are
in force. In view of this situation, the borehole with a water lifting capacity of 2.4 m3/hr
will be used as the main water supply source. The estimated water consumption per day
based on 200 trainees is approximately 53.5 m3 which is judged to be within the supply
capacity of the new borehole, including peak hours.



45

Table 2-36   Population for Estimation
Trainees 　Staff 1 Staff 2 Max. Population

Existing 92 20 68 180
Increasing persons by

the expansion
108 0 56 164

Total 200
20 family

(100 person)
124 344

Remarks: “Staff 1” means staff who is living at staff houses in the site including their family.(4 persons per 1 staff 1)
“Staff 2” means who is not living at staff houses in the site.

Table 2-37   Estimation of Water Consumption per Day

Type
Number of

Persons

Unit Water
Consumption
［L/per.･day］

Daily Water
Consumption

[L/day]

Trainees 200 ※1　200 40,000

　Staff 1 20　(100) 490 9,800

Staff 2 124 30 3,720

  
 

Total 344　（424） - 53,520 　→　53.5m3/day
※ １　Water consumption per-day and person of Hostel in Japan (referred to design standard of central government):

180L/person-day×110%

Table 2-38 Balance Sheet for Water Consumption and Water Supply

TIME
Total Water

supply

Volume of
reserved

water

Water
consumption

Porpose of
 water consumption

Check
of the

balance

[m3/ｈ］ [m3
］ ［ｍ

3
／ｈ］

Remaining water － 30.00 0
0:00 2.4 32.40 0 －

1:00 2.4 34.80 0 －

2:00 2.4 37.20 0 －

3:00 2.4 39.60 0 －

4:00 0.7 40.30 0 －

5:00 0 40.30 0 －

6:00 2.4 37.30 5.4 Shower/ Washing OK
7:00 2.4 31.70 8.0 Breakfast/ Washing OK
8:00 2.4 33.10 1.0 Lecture OK
9:00 2.4 34.00 1.5 Lecture/Washing Sheets OK

10:00 2.4 34.50 1.9 Tea Time/Washing sheets OK
11:00 2.4 35.40 1.5 Lecture/Washing Sheets OK
12:00 2.4 36.30 1.5 Lecture/Washing Sheets OK
13:00 2.4 31.20 7.5 Lunch OK
14:00 2.4 32.10 1.5 Lecture/Washing Sheets OK
15:00 2.4 33.50 1.0 Lecture/Washing Sheets OK
16:00 2.4 34.90 1.0 Lecture OK
17:00 2.4 35.90 1.4 Tea Time/Washing sheets OK
18:00 2.4 38.20 0.1 Rest OK
19:00 2.4 33.00 7.6 Supper/ Washing OK
20:00 2.4 22.80 12.6 Shower/ Washing OK
21:00 2.4 25.20 0 Going to  bed －

22:00 2.4 27.60 0 －

23:00 2.4 30.00 0 －

Total 53.5 - 53.5 OK
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The planned water supply system consists of the existing borehole (newer borehole)
and elevated water tanks. To reduce the risk of water supply suspension during peak
hours due to seasonal fluctuation of the groundwater level, a water reservoir tank tank
capable of storing the maximum daily water supply volume will be introduced. The
configuration of the water supply system, including this tank, is outlined below.

i. Underground water reservoir tank tank capable of storing the maximum daily
water supply (54 m3)

ii. New elevated water tank (20 m3) on the roof of the new three story hostel building,
i.e. the highest building on the site, for gravity water supply to all of the new
facilities via the new water supply network which is connected to the existing
network to allow mutual back-up operation if one network fails

iii. Two new water lifting pumps (lift-up pumps) to exclusively lift up water from the
new water reservoir tank to each of the existing elevated water tank (43 m3) and
the new elevated water tank (20 m3) with the arrangement of piping to allow back-
up operation of the two pumps

iv. Connection of the new water reservoir tank to the city water supply as an auxiliary
source of water supply even though this supply is extremely unstable because of
the restrictions in place

Figure 2-1  Water Supply System Diagram
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Hot water supply is planned for the following rooms where hot water is required.

• Shower in each new twin room
• New kitchen

At present, hot water supply to the showers in the existing hostel building is made
using solar panels installed on the roof and auxiliary water heaters. The overall supply
volume of hot water is, however, insufficient as hot water is only supplied to the
showers for common use. As each twin room has its own shower under the Project, the
required hot water supply volume will significantly increase. If only solar panels are
used to meet the increased demand for hot water supply, the required area for such
panels will be almost comparable to the roof area of the new hostel building. Such large
coverage is unrealistic and the maintenance of a large number of solar panels would be
extremely difficult. Therefore, the idea of using solar panels to supply hot water to each
twin room has, therefore, been abandoned. Instead, a shower head type electrical
cassette, which is popularly used in Kenya, will be installed in each twin room to
supply warm water to the shower which is a common practice in Kenya. This
equipment is inexpensive, easy to procure in the local market and easy to maintain and
repair.

Hot water supply to the kitchen and laundry will be provided by a water storage type,
independent electric water heater in view of the need for the stable supply of hot water.

Sewer System

• Foul Water and Miscellaneous Waste Water
Foul water and miscellaneous waste water will be discharged through separate
channels indoors but will be conveyed outdoors for sedimentation and separation in
the septic tank and the supernatant will be discharged for penetration into the ground.
As neither the existing septic tank nor the penetration system have any surplus
capacity, a new septic tank as well as penetration system are planned.

• Rainwater
The drainage of rainwater from the new facilities outside the site will be conducted
by connecting new drainage pipes to the existing open ditches and underground
drainage pipes.

• Laboratory Waste Water
Waste water from the laboratories will be discharged for penetration into the ground
after its neutralisation to pH 6 – 8 in the neutralisation tanks which will be the semi-
manually operated type for easy maintenance.

Sanitary Fixtures

• Closets : low tank type Western closets which are commonly used in
Kenya
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• Urinals : wall-mounted stall type
• Basins : single faucet type without hot water supply

Fire-Fighting System

In compliance with the local Fire Service Act, indoor hose reels and fire extinguishers
will be introduced. Water supply to the indoor fire plugs will be made from the new
elevated water tank using gravity.

• The specifications of the indoor hose reels will be a service radius of 30 m, a water
discharge volume of 44 litres/min per point and a discharge distance of 11.43 m (at 2
Bar).

-  Installation points: near the staircases in each building, kitchen and lecture hall

• The existing gas extinguisher system at the existing kitchen will be relocated to the
new kitchen.

• There will be three types of fire extinguishers, i.e. CO2 extinguisher, water
extinguisher and ABC dry chemical, the choice of which depends on the purpose of
use of each room. A fire blanket (5 m x 5 m) will be provided in the kitchen to deal
with cooking pan fires. The other installation standards are listed below.

Installation Standards
- CO2 extinguisher (2.3 kg) and a pair of water extinguishers along the corridor of

each floor
- Water extinguisher along corridors facing such rooms as the document storage

room where combustibles are stored
- CO2 extinguisher and a pair of water extinguishers along the corridor facing the

computer room
- Water extinguisher in such common spaces as corridors in the hostel building

Kitchen Equipment

Although the existing kitchen equipment will, in principle, be relocated to the new
kitchen, some kitchen equipment will be newly procured to compensate for the
shortage of existing equipment to serve 200 meals at a time. The relocation and
connection of the existing kitchen equipment will be included in the scope of the
Project to ensure the safe connection of gas pipes, etc.

New kitchen equipment: gas cooking range with oven, high pressure cooker, gas
baking oven, potato peeler, potato chipper, food mixer, meat blender, boiling pan,
S.B.S.D sink unit, SS work top,  cutlery rack, automatic dish washer, refrigerator, food
trolley, serving table with heater, tea urn, coffee urn, milk urn and beverage refrigerator,
etc.
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Gas Supply System

The existing LPG storage tank (1.5 m3) installed to serve the kitchen will be used to
supply gas to the new kitchen. The piping work for connection to the new kitchen will
be included in the scope of the Project to ensure safe connection. A LPG cylinder yard
will be planned to supply LPG to the biology and chemistry laboratories in the new
laboratory building. The LPG cylinder yard serving the existing biology and chemistry
laboratories will be kept to serve group sessions.

Laboratory Shower

As in the case of the existing laboratories, an emergency laboratory shower system will
be installed in each laboratory to deal with incidents involving the accidental scattering
of the chemicals used for laboratory experiments. This system will release a large
amount of water when a chain located near the laboratory entrance is pulled.

(6) Electrical Installation Plan

1) Power Receiving and Transforming Systems

At present, the overhead power service line is extended from Karen Road to the east of the
site to the existing electrical room. The replacement of breakers and meters, installation of
an additional distribution panel and remodelling of the existing distribution panel will be
necessary if the existing power receiving system is to be improved to supply power to the
planned facilities. When considering the load capacity of the planned facilities, however,
this cannot be met by the use of the available space for the installation of additional
equipment in the existing electrical room. The construction of a new electrical room is,
therefore, necessary.

In regard to the power receiving capacity to serve the planned facilities under the Project,
the highest level of power consumption occurs during those hours when the hostel building,
dining hall and kitchen are simultaneously used. Therefore, the power receiving capacity for
the entire facilities at the CEMASTEA is determined by adding the service capacity for the
existing hostel building and kitchen to the newly required service capacity. To be more
precise, the service capacity for the planned facilities is 334 KVA and the service capacity
for the existing facilities is 85 KVA, totalling 419 KVA which constitutes the power
receiving capacity. The power is supplied to the site via an 11 kV high voltage service line.
In accordance with the rules of the local electricity company, a transformer room for use by
the electricity company will be newly constructed. Power will initially be received by this
transformer room and will then be supplied to the existing power and receiving distribution
system in the existing electrical room via the new power receiving panel to be installed in
the new electrical room. A watt-hour meter will be installed at the primary side of the new
incoming panel in the transformer room. Cabling to the incoming switch-gear, transformer,
watt-hour meter and incoming panel will be conducted by the local electricity company as
part of the work to be undertaken by the Kenyan side while the electrical installation work
from the new incoming panel onwards will be conducted by the Japanese side.
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According to the actual measurements, the voltage fluctuation of the supplied power in the
range of between -5.7% and +7.9% is not particularly large and, therefore, no AVR
(automatic voltage regulator) will be installed. At present, there is an emergency generator
(250 kVA, 240 – 415 V) to provide power at the time of a power cut. This generator uses
kerosene as the fuel and 500 litres (equivalent to approximately nine hours of generating
operation) of kerosene is stored.

The existing generator appears to have a reserve generating capacity of some 50 kVA but
this cannot meet the expected total load of 450 kVA of the entire planned facilities.
Accordingly, a new generator which is capable of providing 450 kVA is planned for the new
electrical room and the kerosene storage volume will be increased to 1,000 litres (equivalent
to approximately 9 hours of generating operation).

2) Trunk Power System

Power will be distributed from the distribution panel in the new electrical room to the
lighting distribution board and power control board in each building. The trunk distribution
cables and power cables will be installed in conduits. Warning lights for the distribution
equipment, generator, water pump and septic tank will be displayed on the alarm panel in
the gate house.

The electricity system for the trunk branch circuits will be as follows.
• Trunk lighting circuit : three phase four wire, 415/240 V
• Branch power circuit : three phase three wire, 415 V
• Branch lighting circuit : single phase two wire, 240 V

3) Cabling and Lighting

Lighting areas corresponding to the zoning units of the lighting distribution boards will be
introduced to allow the switching on and off of each area to reduce the running cost of
lighting.

Apart from receptacles for general uses, receptacles for exclusive use will also be installed
to serve equipment and laboratory tables in the laboratories, OA equipment in the offices
and AV equipment in the lecture hall, etc. to match the arrangement and capacity of each
equipment.

4) Lighting System

Lighting in the planned facilities will mainly used fluorescent lamps of sizes which can be
locally procured to reduce the running cost. Lighting fixtures in the computer room will be
those with louvers which can be locally procured. Exit route lights will be installed at
strategic points to ensure safe evacuation at the time of a power cut.

The planned illuminance for the main rooms is listed below.
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• Lecture hall : 350 lux
• Lecture rooms and laboratories : 350 lux
• Computer room : 500 lux
• Offices and library : 350 lux
• Kitchen : 250 lux
• Twin rooms : 250 lux
• Entrance and corridors : 150 lux

5) Telephone System

At present, two overhead incoming telephone lines are extended from Karen Road on the
eastern side of the site to the existing Block A building (administration building). This
Block A building is the only building equipped with a telephone system and two lines are
used for outside calls and Fax/Internet connection. For the new facilities, five incoming
telephone lines, including the two existing lines, are planned. Cabling for the telephone
system to outlets in certain rooms which require telephone connection via the main terminal
board and relay terminal board inside the buildings will be installed. The Kenyan side will
be responsible for the work up to the connection of the incoming lines to the main terminal
board and the cabling work and equipment installation after the main terminal board will be
included in the scope of the Project, i.e. Japanese assistance.

A telephone exchange will be installed in the secretary’s room and a telephone will be
installed in those rooms which require a telephone facility. The system will allow in-house
as well as outside telephone communication.

6) Fire Alarm System

Fire alarms will be installed in accordance with the relevant local regulations to ensure the
early detection of a fire and initial fire-fighting. To be more precise, push buttons to report a
fire will be installed at strategic points and a fire warning will be displayed on the alarm
panel in the gate house and the administrative officer’s room. Detectors will be installed in
common areas and each twin room in accordance with the relevant local standards. A push
button will be installed near each staircase and an additional button will be installed every
30 m of walking distance.

7) Lightning Arrester

The area around the site experiences many thunderbolts every year. The protection of the
facilities and equipment from lightning damage is planned in accordance with the local
requirements for such protection. Under the Project, an arrester will be installed for the
power line and communication line to protect electronic equipment from an extraordinary
voltage caused by a lightning surge so that any stray current caused by a lightning strike in
the vicinity running reverse through the underground earthing system does not cause any
damage to light electrical appliances.

8) Cabling for LAN System
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Most of the academic staff currently use their own personal computers and there will be
additional computers in the computer room and the library. The CEMASTEA plans to
introduce a LAN system to connect all of these computers but the general picture of this
plan is unclear at present. Conduits for the LAN system will be installed in the relevant
rooms under the Project.

Target rooms: offices in the administration building, computer room and library

(7)   Building Materials Plan

The basic policy for the selection of the building materials is the use of materials and
construction methods which are firmly established in Kenya so that repair and maintenance can
be easily conducted by a local maintenance contractor.

Table 2-39  Comparison of Construction Method
Local Method Applied Method Reason for Apply

Sloped Roof Gauge galvanized mild steel
sheets＋Cement roof tile,
light weight steel structure＋
Color steel sheet

Gauge galvanized mild steel
sheets＋Cement roof tile

Good weather proof and durability.
Economical maintenance. Commonly use
in local.

Flat Roof Mortar＋Asphalt water
proof

Mortar＋Asphalt water
proof

Good weather resist and durability.
Commonly use in local.

Exterior Wall CB or Stone + Mortar +
Clay brick tile or Nairobi
stone. Mortar＋Paint

CB + Mortar + Clay brick
tile and exposed fair
concrete column

Good durability. Economical maintenance.
Commonly use in local.

Fixture Steel and aluminum sash,
Wooden door, Burglar bar

Aluminum sash, Wooden
door, Burglar bar

Good durability. Commonly use in local.

Interior:
Ceiling

Chip Board＋paint, Acoustic
board, Wood

Wood, Acoustic board,
Calcium silicate board
(toilet)

Good sound absorption. Commonly use in
local.

Wall Mortar＋paint, Tile Mortar＋paint, Wood with
glass wool mat, Tile

Commonly use in local.

Floor ＰＶＣ tile, Ceramic tile,
Wooden floor, Polished
terrazzo, Washed terrazzo

ＰＶＣ tile, Wooden floor,
Ceramic tile, Non slip tile,
Washed terrazzo

Commonly use in local. Easy for clean.

The main interior finishing materials for the main rooms are shown in the table below.

Table 2-40  Main Finishing Materials
Room name Floor Wall Ceiling Reason for Apply

Office PVC Tile Mortal + Paint Rock wool acoustic
board(T-bar)

Economical, Sound
absorption

Meeting Room PVC Tile Mortal + Paint Rock wool acoustic
board(T-bar)

Economical, Sound
absorption

Lecture Hall Wooden perket
floor

Wooden board (with
glass wool）

Wooden board (with glass
wool）

Sound absorption

Lecture Room PVC tile Mortal + Paint Rock wool acoustic
board(T-bar)

Economical, Sound
absorption

Laboratory Ceramic tile Mortal + Paint Rock wool acoustic
board(T-bar)

Anti chemical, easy for
clean

Computer Room PVC tile Mortal + Paint Rock wool acoustic
board(T-bar)

Economical, Sound
absorption

Twin Room PVC tile Mortal + Paint Gypsum board Economical, easy for clean
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Shower・Toilet in Twin
Room

Ceramic tile Ceramic tile Calcium silicate board +
paint

Good water proof, easy
for clean

Dining Hall Ceramic tile Mortal + Paint Wooden board (with glass
wool）

Economical, easy for clean

Kitchen Non slip tile Ceramic tile Calcium silicate board +
paint

Good water proof, easy
for clean

Mechanical Room・
Store

Mortar trowel Mortal + Paint Calcium silicate board +
paint

Economical

Toilet Ceramic tile Ceramic tile Calcium silicate board +
paint

Good water proof, easy
for clean
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2-2-2-3  Equipment Plan

(1) Physics

Subjects of Physics are shown in the below table.

Table 2-41  Training Topics for Physics

Topic
Code Subject Cycle of National

INSET

Third Country
Training

(5 weeks）

Third Country
Training

(2 weeks）*

Planned
Equipment

P1 Pressure 1 ○ ○ ○

P2 Circular motion 1 ○ 　 ○

P3 Fluid flow 1 ○ 　 　

P4 Waves I & II 1,4 ○ 　 ○

P5 Sound I & II 1 ○ 　 ○

P6 Current Electricity 2 　 　 ○

P7 Electro statistics 2 　 ○

P8 Magnetic effect of current 2 　 ○ ○

P9 Electromagnetic induction 2 　 ○ ○

P10 Heating effect of current 2 　 　 ○

P11 Thin lenses 2 　 　
P12 The atom 3 　 　

P13 Electromagnetic spectrum 3 　 　 　

P14 Radioactivity 3 　 ○ 　

P15 Photoelectric effect 3 　 　 ○

P16 X-rays 3 　 　 　

P17 Electronics 3,4 　 ○ ○

P18 Linear motion 4 　 　 ○

P19 Quantity of heat 4 　 ○ ○

P20 Improvisation work 1,2,3,4 ○ 　 ○

P21 Innovative lesson activities 2,3,4 ○ ○ ○

P22-1 Laboratory management 2 　 ○ ○

P22-2 Peer teaching 1,2,3 　 　 ○

P22-3 Actualization 3 　 　 ○

* : Third Country Training (2 weeks) was held as additional training in December 2005 in accordance with strong
requests from member countries of SMASSE-WECSA.

As results of examination of requested equipment from Physics department, equipment
will be planned to implement Physics subjects such as Pressure, Circular motion, Waves,
Sound, Current electricity, Magnetic effect of current, Electromagnetic induction, Heating
effect, Photoelectric effect, Linear motion, Electronics, Quantity of heat. However,
consumables, spare parts and duplication of the equipment in the list are deleted or reduced
the quantity.

(2) Chemistry

Subjects of Chemistry are shown in the below table.

Table 2-42  Training Topics for Chemistry

Topic
Code Subject Cycle of National

INSET

Third Country
Training

(5 weeks）

Third Country
Training

(2 weeks）

Planned
Equipment

C1-5 (1) Mole concept 1 　 ○ 　

C1-5 (2) Electrochemistry 1 ○ ○ ○

C1-5 (3) Thermal chemistry 1 　 ○ ○

C1-5 (4) Radiochemistry 1 　 　 　
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C1-5 (5) Organic chemistry 1 ○ 　 　

C1-5 (6) Metals 1 　 　 ○

C2-10(1) Mole concept 2 　 　 　

C2-10(2) Electrochemistry 2 ○ ○ ○

C2-10(3) Thermal chemistry 2 ○ ○ ○

C2-10(4) Organic chemistry 2 　 ○ 　

C2-10(5) Metals 2 　 　 ○

C3-6(1) Mole concept 3 　 ○ 　

C3-6(2) Electrochemistry 3 　 ○ ○

C3-6(3) Thermal chemistry 3 　 ○ ○

C3-6(4) Radiochemistry 3 　 　 　

C3-6(5) Organic chemistry 3 ○ ○ 　

C3-6(6) Metals 3 　 　 ○

C4-4(1) Thermal chemistry 4 　 　 ○

C4-4(2) Organic chemistry 4 ○ ○ 　

C4-4(3) Polymers 4 　 　 　

As results of examination of requested equipment from Chemistry department, equipment
will be planned to implement Chemistry subjects such as electrochemistry, Thermal chemistry
and metals. As basic experimental equipment and measuring equipment are generally used for
training, they will be included into planned equipment as well. Consumables, spare parts and
duplicated equipment in the list, however, are deleted or reduced the quantity.  Also as glass
wares are easily to purchase at the local market in Kenya, so that they are excluded from
planned equipment.

(3) Biology

Subjects of Biology are shown in the below table.

Table 2-43  Training Topics for Biology

Topic
Code Subject Cycle of National

INSET

Third Country
Training

(5 weeks）

Third Country
Training

(2 weeks）

Planned
Equipment

B1 Classification 1 ○ ○ ○

B2 Ecology 1 ○ 　

B3 Cell structure and Physiology 1 ○ 　

B4 Excretion and Homeostasis 2 　 ○ ○

B5 Stimulus and Response 2 　 ○ ○

B6 Reproduction 2 　 　 ○

B7 Respiration 2 　 　

B8 Preparation of common
laboratory reagents 2 ○ ○ 　

B9 Genetics 3 　 　 ○

B10 Support and Movement 3 　 　 ○

B11 Evolution 3 　 　 ○

B12 Growth and Development 4 　 　 ○

B13 Transport in Plants and
animals 4 　 　 ○

B14 Nutrition in Plants and
animals 4 　 　 ○

As results of examination of requested equipment from Chemistry department, equipment
will be planned to implement Chemistry subjects such as Classification, Excretion and
homeostasis, Stimulus and response, Reproduction, Genetics and Nutrition. As basic
experimental equipment and measuring equipment are generally used for training, they will
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be included into planned equipment as well. Consumables, spare parts and duplicated
equipment in the list, however, are deleted or reduced the quantity.

(4) Mathematics

Subjects of Mathematics are shown in the below table.

Table 2-44  Training Topics for Mathematics

Topic
Code Subject Cycle of National

INSET

Third Country
Training

(5 weeks）

Third Country
Training

(2 weeks）

Planned
Equipment

M1 Probability 1,2 ○ ○ 　

M2 Statistics 1 ○ ○ 　

M3 Integers 1 ○ ○ 　

M4 Sequences and Series 1 ○ ○ 　

M5 Ratio/Proportion 2 　 　 　
M6 Loci 2 　 　 　
M7 Vectors 2,3 　 　 　
M8 Transformation Geometry 2 　 　 　

M9 Trigonometry 2,3 ○ ○ 　

M10 Compound
proportion/Rates/Mixtures 2,3 　 　 　

M11 Navigation 2 　 　 　

M12 Graphical methods 2 ○ ○ 　

M13 Practical work in Mathematics 2,3 　 　 　
M14 3-Dimensional Geometry 3 　 　 　
M15 Linear programming 3 　 　 　

M16 Algebra 1,2,3,4 ○ ○

M17 Measurement 1,2,3,4 ○ ○ ○

M18 Geometry 3 ○ ○ ○

M19 Problem Solving 1,2,3,4 ○ ○ 　

As results of examination of requested equipment from Mathematics department,
equipment will be planned to implement Mathematics subjects such as Measurement and
Geometry.  Consumables, spare parts and duplicated equipment in the list, however, are
deleted or reduced the quantity.

(5) Primary education equipment

Pre-service INSET for Primary Teacher College is planned to be established as new
INSET scheme. Originally wood processing machine etc was requested as primary education
equipment, but main activities of this INSET are more focused on lecture and discussion
about ASEI/PDSI than Hands on Activity which trainees use equipment. For this situation
only Science and mathematics education kit which is used Kenyan elementary school will be
planned.

(6) Lecture support equipment

Lecture support equipment is used during lecture and Peer teaching that is trial lessons
and evaluation among trainees. Presently Peer teaching is executed among 25 trainees, and 4
trainees (for 1 subject) prepare lesson plan based on ASEI/PDSI, and have trial lesson and
evaluate each other.  CEMASTEA expansion plan makes number of trainee doubled, but
they want to conduct Peer teaching by 25 trainees to keep effectiveness. It is considered to be
important to provide CEMASTEA the condition which 2 groups (25 trainees each) can
implement Peer teaching. Equipment will be planned to correspond with 2 groups Peer
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teaching implementation.

(7) Computer room equipment

All departments use commonly Computer room. Main purposes of the Computer room
are implementation of computer based lecture and preparation of lesson plan and education
materials by trainees. Outputs of INSET training produced by trainees are listed below.

Table 2-45  Outputs of INSET Training Produced by Trainees
Output Content Remarks

①Lesson Plan Lesson Plan is a lesson content which
includes the purpose of a subject,
contents of a lecture and a classroom
exercise/activity for each subject. Or it is
an actual lesson plan of a subject which is
used for District INSET training.

Each trainee or groups of trainee will
prepare for each subject. An lesson plan
which is prepared by groups of trainee will
be used for Peer teaching afterward.
It will be generated during a session of
program.

②Education materials
based ASEI/PDSI(for
each subject)

They include “Student Work Sheet”
and/or “Experimental/Activity Guide” for
each subject.

All of trainees will prepare during a session
of program.

③Training manual Trainer of CEMASTEA will prepare a
format of the training manual. Trainees
modify the format for the District INSET
according to their local situation
(condition of school, condition of district,
materials which is easy to get in local
area.)  It will be an training manual of
District INSET.

If there are several trainees from the same
district, trainees share the subject and
prepare training manuals for all subjects.
Trainees have to start preparation of
training manuals submit after training and
submit them by the next day. Trainer will
check them and give a suggestion or advice
to trainees. As these training manuals will
be used for District INSET, Trainers have
to carefully check the contents of them to
keep their quality.
* Preparation of Training manual is not
compulsory for the trainees of SMASSE-
WECSA.

④Training report This report is prepared by the trainees of
SMASSE-WECSA.

These output documents shown above table are stipulated in the curriculum of “Working
Planning”, “Peer Teaching”, ”Development of ASEI lesson Plans” and “Actual classroom
teaching”. At present, trainees compose documents by hand writing because Computers are
not available for trainees. Trainers evaluate and type them during interval of session of the
program and/or after training.  In current situation, document evaluation and feedback of the
result of evaluation are difficult for trainers because of unclearness of hand writing documents
prepared by trainees.  Once computer room set up, all trainees prepare documents by using
computer and submit hardcopy or softcopy, and typed documents make trainer’s works easier.
So that training program implementation will be more efficient and effective.  It is especially
noted that lesson plans and education materials which trainees made are specific practices of
teaching for the subject and they will be precious property for Math and Science education in
Kenya.  After expanded the scale of training program in CEMASTEA, estimated Computer
room shared time is planned as below table.
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Table 2-46  Plan for Computer Room Shared Time
INSET (1)Total Time (hour) (2) PC using Time (hour) % (2)/(1)

National INSET Cycle 1
　Chemistry 80 12.5 15.6%
　Biology 80 12.5 15.6%
　Physics 80 12.5 15.6%
　Math 80 12.5 15.6%

sub-total 320 50 15.6%
National INSET Cycle 2
　Chemistry 80 15 18.8%
　Biology 80 15 18.8%
　Physics 80 15 18.8%
　Math 80 15 18.8%

sub-total 320 60 18.8%
National INSET Cycle 3 80
　Chemistry 80 15 18.8%
　Biology 80 15 18.8%
　Physics 80 15 18.8%
　Math 80 15 18.8%

sub-total 320 60 18.8%
National INSET Cycle 4
　Chemistry 80 15 18.8%
　Biology 80 15 18.8%
　Physics 80 15 18.8%
　Math 80 15 18.8%

sub-total 320 60 18.8%
Third country INSET（5W）

　Chemistry 200 25 12.5%
　Biology 200 25 12.5%
　Physics 200 25 12.5%
　Math 200 25 12.5%

sub-total 800 100 12.5%
Third country INSET（2W）

　Chemistry 80 10 12.5%
　Biology 80 10 12.5%
　Physics 80 10 12.5%
　Math 80 10 12.5%

sub-total 320 40 12.5%
TOTAL 2400 370 15.4%

As shown in the above table, Computer room shared time will be averagely 15.4% of
total training time of INSET training. Also Computer room will be available for trainees to
prepare documents from 18 to 20 o’clock after the training program.

As the results of examination of usage and using time of computer, it is considered to be
relevant to procure computers under Japanese Grant Aid.

(8) Lecture hall equipment

Lecture hall will be used at the time of opening ceremony, closing ceremony, Principal’s
workshop, DEO’s workshop and Stakeholder workshop.  It is necessary to procure sound
equipment and furniture such as chair and table corresponding to 300 persons (200 persons of
trainee and 100 persons of lectures and guests).
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(9) Others (furniture)

Basically existing furniture shall be used continuously. However necessary furniture for
new building such as lecture room, laboratory and dinning/kitchen will be included into
planned equipment.
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2.2.3  Basic Design Drawing

2.2.3.1  Facilities Drawing

1. Layout Plan of Facility
2. New Administration Building Floor Plan
3. New Lecture Hall, Lecture Rooms, Laboratories Ground Floor Plan
4. New Lecture Hall, Lecture Rooms, Laboratories First Floor Plan
5. New Hostel Building Floor Plan
6. New Dining Hall Building Floor Plan
7. New Administration & Lecture Hall Building Elevation and Section
8. New Lecture Room & Laboratory Building Elevation and Section
9. New Hostel Building Elevation and Section
10. New Dining Hall Building Elevation and Section
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2.2.3.2　Basic Design of Equipment

Planed Equipment List

Physics
PH-1 Electronic Precision Balance 5
PH-2 Free Fall Experimental Apparatus 5
PH-4 Table balance with weights 5
PH-5 Vernier callipers 10
PH-6 Micrometer 10
PH-8 Alarm stop clock 5
PH-9 Stroboscope 5
PH-10 Compact digital thermometer 10
PH-11 DC Voltmeter 7
PH-12 AC voltmeter 10
PH-13 DC Ammeter 10
PH-14 DC Ammeter (centre meter) 10
PH-15 AC Ammeter 10
PH-16 Micro ammeter 10
PH-17 Galvanometer 8
PH-18 Demonstration galvanometer 1
PH-19 Circuit tester 25
PH-20 Meter bridge 10
PH-21 Variable resistor 10
PH-22 Potable Wheatstone bridge 10
PH-23 Resistance box 10
PH-24 Signal generator 3
PH-26 Oscilloscope 20MHz 5
PH-27 Oscilloscope 100MHz 5
PH-28 Experimental lever 5
PH-29 Set of pulleys 10
PH-30 Wheel and axle 5
PH-31 Inclined plane 10
PH-32 Friction experimental apparatus 10
PH-33 Spring scales 10
PH-34 Experimental steel spring 1
PH-35 Equilibrium apparatus for  demonstration 1
PH-36 Equilibrium apparatus 5
PH-37 Assorted weights for dynamics experiments 5
PH-38 Recording timers 5
PH-39 Cart acceleration apparatus 5
PH-40 Linear air track 5
PH-42 Ballistic cart apparatus 5
PH-43 Experimental vacuum drop tube 5
PH-45 Electric rotation platform 5
PH-46 Collision balls 5
PH-47 Gyroscope 5
PH-56 Rotary vacuum pump 1
PH-61 Thermal conduction apparatus 5
PH-62 Convection apparatus for demonstration 1
PH-63 Linear expansion tester 5
PH-64 Heat expansion ball and ring 5
PH-65 Dew point measurement device 5
PH-66 Brownian motion observation device 5
PH-67 Mechanical gas model apparatus 5
PH-93 Neodymium magnets 5

Planned
Q'tyNo. Equipment Name
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Planned
Q'tyNo. Equipment Name

PH-98 Electromagnet 1
PH-99 Dip needle 1
PH-129 Regulated D.C. power supply 5
PH-130 Power supply 5
PH-131 Hand centrifuge 1
PH-132 Stop watch 22
PH-135 Bunzen burner 10
Chemistry
CH-1 Analytical Balance 5
CH-2 Drying Oven 2
CH-3 Mantle Heater 5
CH-4 Power Source 5
CH-7 Hot Plate 5
CH-8 Ultrasonic washer 2
CH-9 Test tube washer 2
CH-11 Mechanical Stirrer 5
CH-12 Magnetic Stirrer with hot plate 10
CH-13 Water Bath with Shaker 5
CH-14 Radiation detector 5
CH-15 Vacuum pump 2
CH-16 Ice maker 2
CH-17 Abbe refractometer 2
CH-19 Polarimeter 2
CH-20 Conductivity meter 10
CH-22 Joule meter 5
CH-23 Galvanometer 15
CH-24 High voltage power supply 5
CH-25 Digital Microscope 1
CH-26 Table Balance 10
CH-27 Molecular structure model 10
CH-28 Molecular structure model organic 10
CH-29 Battery and charger 10
CH-30 Retort stand set 50
CH-31 Bunsen burner 25
CH-32 Tripod stand set 25
CH-33 Alcohol lamp 25
CH-34 Laboratory gas burner for gas cartridge 10
CH-35 Centrifuge 2
CH-36 Voltaic cell 10
CH-38 DC voltmeter 25
CH-39 DC milivoltmeter 25
CH-40 DC ammeter 25
CH-41 DC miliammeter 25
CH-42 AC Ammeter 25
CH-43 AC Voltmeter 25
CH-44 PH bench meter 10
CH-45 Desiccator 10
CH-46 Glass tube cutter 10
CH-47 Glass cutter 10
CH-48 Digital stop watch 25
CH-49 Analogue stop watch 25
CH-51 Water distillation apparatus 4
CH-52 Suction bottle and funnel 25
CH-53 Hoffinann's voltameter 5
CH-54 Kipps apparatus 5
CH-55 Sample of ores 2
CH-56 Refrigerator 2
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Planned
Q'tyNo. Equipment Name

CH-57 Graphic calculator 25
CH-58 Draft chamber 1
CH-59 Waste water apparatus 1
Biology
BI-7 Thermostat Water Bath 5
BI-8 Desiccator 5
BI-9 Electric Balance 5
BI-10 Magnetic Stirrer with hot plate 5
BI-11 Stereo Microscope 25
BI-13 Incubator 2
BI-14 Shaker 1
BI-15 Draft chamber 1
BI-16 Homogenizer 5
BI-17 Adjustable Pipette 5
BI-19 Respirometer 10
BI-20 Autoclave 1
BI-21 Aquarium 5
BI-22 Microtone 5
BI-23 Centrifuge 5
BI-24 Prepared slide set 10
BI-28 Bilogical Microscope 26
BI-29 Digital Microscope 1
BI-31 Weight balance 2
BI-32 Bunsen burner 25
BI-33 Tripod stands for bunsen berner 25
BI-34 Model set 10
BI-35 Dissecting kit 30
BI-36 Refrigerator 1
BI-37 Scientific calculator 10
BI-38 Drying oven 1
BI-39 Skeleton 5
BI-40 Hot plate 4
BI-41 Stop watche 25
BI-42 Sand bath 10
BI-44 Spring balance 10
BI-45 Laboratory trolley 5
BI-46 Water distiller 1
BI-47 Deep freezer 1
BI-48 Cage for small animal 2
BI-49 Cage for rabbit 2
BI-50 Cage for insect 2
Mathematics
MA-1 Programmable Calculator 51
MA-2 Bells 30
MA-3 Stop watch 20
MA-4 Vernier caliper 10
MA-5 Micrometre screw gauge 10
MA-6 Table balance 10
MA-8 Geometric model 10
MA-10 Clinometer 10
MA-11 Blackboard instrument 1
MA-12 Scietific calculator 10
MA-13 Ticker-tape timer 10
MA-14 Dynamic trolley set 10
MA-15 Trundle wheel 10
Lecture support equipment
LS-1 OHP with screen 8
LS-2 Notebook computer 9
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Planned
Q'tyNo. Equipment Name

LS-3 Scanner 5
LS-4 Projector 10
LS-5 Visual presenter 5
LS-6 VTR 5
LS-7 Video camera 5
LS-8 DVD/ VCD player 5
LS-9 TV set 5
LS-10 Digital camera 5
Computer room
PC-1-1 Computer 51
PC-1-2 Network material 1
PC-2 Printer 1
PC-3 Computer table 25
PC-4 Chair 51
PC-5 Desk for lecturer 1
PC-6 Projector 1
PC-7 Screen 1
Primmary School Apparatus for INSET primary teacher colleges
PS-1 Primary science kit 10
Lecture Hall
LH-1 Sound equipment 1
LH-2 Projector with projector table 1
LH-3 Screen 1
LH-4 Lecture chair 200
LH-5 Chair 100
LH-6 Table 3
LH-7 Chair 9
LH-8 Lecturer table 1
Lecture Rooms (4 rooms)
LR-1 Teacher's Desk 4
LR-2 Teacher's Chair 4
LR-3 Lecture chair 200
LR-4 White board portable 4
Laboratory furniture (3 rooms)
LF-1 Laboratory central experimental table 15
LF-2 Laboratory table for Lecturer 3
LF-3 Experimental table for preparation room 2
LF-4-1 Side table 18
LF-4-2 Side table with sink 12
LF-5 Laboratory chair 153
LF-6 Shelf 17
LF-7 Desk 3
LF-8 Chair 3
Office Block
OB-1 Shelf for Library 10
OB-2 Reading desk 3
OB-3 Reading chair 12
OB-4 Desk set for library staff 1
OB-5 Chair for library staff 1
OB-6 Bed for sick bay 2
OB-7 Desk for nurse 1
OB-8 Chair for nurse 1
OB-9 Shelf for medicine 1
Hostel Block
HB-1 Washing machine 9
HB-2 Iron 9
HB-3 Iron table 9
HB-4 Desk for hostel staff 2
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Planned
Q'tyNo. Equipment Name

HB-5 Chair for hostel staff 3
Kitchen and Dinning Hall
KD-1 Desk for office 1
KD-2 Chair for office 1
KD-3 Table for kitchen staff 2
KD-4 Chair for kitchen staff 9
KD-5 Dinning table 20
KD-6 Dinning chair 120
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2.2.4  Implementation Plan

2.2.4.1  Implementation Policy (Construction and Procurement)

The Project consists of (i) the construction of the planned facilities and (ii) the
procurement and installation of equipment for CEMASTEA, and it will be implemented in
accordance with the framework of the grant aid scheme of the Government of Japan after
signing of the Exchange of Notes (E/N) by the Government of the Republic of Kenya
(hereinafter referred to as “Kenya”) following an approval by the Cabinet of the Government
of Japan. After the signing of the E/N, the Government of Kenya will conclude a consultant
services contract with a Japanese consultant to proceed with the detailed design works of the
facilities and equipment. After completion of the detailed design drawings and tender
documents, a Japanese contractor and a Japanese equipment supplier, both of which are
selected by tenders, will conduct the construction work and the equipment
procurement/installation respectively.

Each contract with the consultant, the contractor and the equipment supplier be verified
by the Government of Japan to be eligible for the grant.

A construction supervision organisation will be established by a project implementation
agency on the Kenyan side, the consultant, the contractor and the equipment supplier under
the control of the project-related government organisations individually in Japan and in Kenya.

(1) Project Implementation Agency

The implementation agency of the Project on the Kenyan side will be the Ministry of
Education (MOE). It is anticipated that the MOE will be a party for the project-related
contracts. The CEMASTEA will be responsible as an agent for the general coordination of the
work as required for implementation of the Project.

(2) Consultant

After signing the E/N, the project implementation agency will conclude a consultant
services agreement for the detailed design and supervision with the Japanese Consultant in
accordance with a set procedure of Japan’s grant aid scheme and this contract must be verified
by the Government of Japan. After verification of the contract, the Consultant will produce
detailed design drawings and tender documents in accordance with the present Basic Design
Study Report and in consultation with the CEMASTEA and will obtain approval by the
Government of Kenya.

At the tender and during construction stage, the Consultant will conduct assistance for
tender and supervisory service during construction stage based on the detailed design
drawings and tender documents. The Consultant will also conduct supervisory service for
procurement and installation of the equipment from equipment tender stage to installation,
test running and handing over of the equipment.

1) Detailed Design

The detailed design means the decision-making on details of the facility plans and
review of equipment plans based on the present Basic Design Study Report and the
preparation of tender documents consisting of relevant design drawings, specifications,
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general tender conditions and draft contracts for construction work and equipment
procurement/installation respectively. It also includes estimation of the construction cost
and equipment procurement/installation cost.

2) Assistance for Tender

“Assistance for Tender” means that the Consultant witnesses the selection of a
contractor and an equipment supplier by the project implementation agency by means of
tender and provides assistance for administrative procedures required for the concluding
of contracts, reporting to the Government of Japan and other necessary works to proceed
with the Project.

3) Supervision

“Supervision” means that the Consultant checks the compliance of the work by the
contractor and the equipment supplier with the relevant contracts in order to confirm
proper execution of the contracts. It also includes  provision of advice and guidance for
the project-related bodies and coordination between such bodies in a fair manner to
facilitate the implementation of the Project. Expected major services of the Consultant in
this regard are listed below.

a) Review and approval of the construction plan, shop drawings, equipment
specifications and other documents submitted by the contractor and the equipment
supplier

b) Pre-shipment inspection and approval of the quality and performance of the
construction materials and equipment to be delivered to the site

c) Confirmation of delivery, installation and explanation of operation methods of
building services equipment and other equipment

d) Assessment of and reporting on the construction progress
e) Witnessing of hand-over of the completed facilities and installed equipment.

In addition to the above services, the Consultant will report on the progress of the
Project, payment procedure and hand-over on completion, etc. to the project-related
government organisations in Japan.

(3) Contractor and Equipment Supplier

Contractor and Equipment Supplier for the Project will be selected from among Japanese
companies with certain qualifications through an open tender. In principle, the tenderer who
offers the lowest tender price will be designated as a  successful tenderer and will conclude a
construction (or equipment supply and installation) contract with the project implementation
agency on the Kenyan side. Contractor and Equipment Supplier who are awarded with
respective contract will conduct the construction of the facilities and the procurement,
delivery and installation of the equipment in accordance with the respective contract. They
will also provide technical training on the operation and maintenance of the relevant building
materials, service systems and equipment. After hand-over of those materials, systems and
equipment, the contractors will provide support together with the equipment manufacturers
and local agents so that the Client, CEMASTEA, can receive a supply of spare parts and
consumables for major equipment and technical training at cost.
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(4) Japan International Cooperation Agency (JICA)

JICA will provide necessary actions to promote proper implementation of the Project in
accordance with the grant aid scheme of the Government of Japan.

(5) Preparation of Construction Plan

The project implementation agency on the Kenyan side and the Consultant will discuss
on construction plans during the detailed design stage. The demarcation of the scope of works
by the Japan side and the Kenyan side needs to be clarified, and the time schedule and the
method to conduct the work assigned to each side must be discussed and confirmed by both
sides so that the works can be smoothly conducted in accordance with the implementation
schedule specified in the Basic Design Study Report. Prior to the commencement of the
construction work, the Kenyan side needs to complete demolition of existing office wing of
Block-A on the site, to complete clearance of trees and levelling of ground over the area of
building construction, and to obtain legal design approval from relevant authorities.

Figure 2-2  Construction Supervision Organisation

2.2.4.2  Implementation Conditions

(1) State of Local Construction Industry

The general state of local construction industry around Nairobi is outlined below.

a) Construction companies in Kenya have sufficient level of technology to serve for the
domestic market.
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b) Most construction materials are produced and available in Kenya, and imported materials
can be also available and easily procured locally.

c) Taking into account the average work efficiency of joiners, plasterers, bar workers and
finishing workers, the manpower requirements will be 2.5 to 4 times higher than those in
Japan.

d) Skilled workers are available in all trades.
e) It is necessary to obtain a development permit at the basic design and a legal design

approval at the detailed design stage. For the legal design approval application, it is
necessary to submit a environment impact assessment approved by the National
Environment Management Authority and detail design documents include part
development plan, architectural drawings, including block (site) plan, plans, sections and
elevations, structural drawings and structural calculations and so on. As this examination
requires approximately 1 month by the Ministry of Roads & Public Works, application
must be made immediately by MOE after completion of the detailed design
documentation. This application and obtaining legal design approval are the works to be
undertaken by the Kenyan side.

(2) Important Issues relating to Construction Work

1) Schedule Control

The heavy rainy season in Nairobi lasts from March to May, and a light rainy season
lasts October to December. 25% of annual rainfall, i.e. 260mm, is concentrated in April.
In order to complete the Project on schedule, it will be essential to ensure efficient
drainage of rainwater from short but strong rain during the rainy season to prevent any
delay of the construction work. Regular meetings on schedule control between the
implementation body in Kenya, the Consultant and the Contractor for the Project will,
therefore, become necessary.

2) Safety Control

The planned site is within the existing property of CEMASTEA, and located
between existing buildings. As the construction needs to be undertaken during training
period, means for safety control to protect trainees and staff will be necessary. The
construction site needs to be surrounded by temporary fences to minimise interference to
the training. Access route for construction vehicles and workers to the construction site
will be separated from trainees and staff to ensure safety control. Prior to the start of the
construction, coordination for safety control during the construction period will be
necessary between the implementation agency of the Kenyan side, the Consultant and
the Contractor(s).

  
(3) Important Issues Relating to Equipment Procurement

Some of the equipment to be delivered and installed at the planned facilities requires
complicated installation arrangements during the construction period. Their procurement
and installation schedule must, therefore, be properly arranged through close liaison
between the Consultant and the Contractor. The equipment requiring such arrangements
is listed below.

• Laboratory table, draft chamber, audio visual equipment, etc.
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(4) Construction Management Engineers

In order to complete the construction of the facilities in time by complying with the
design documents, the Contractor is expected to be capable of smoothly arranging the
joint work with the local sub-contractor, providing appropriate technical guidance and
controlling the schedule. The appointment of full-time engineers who are familiar with
local conditions will be necessary to achieve facilities of high quality based on a proper
understanding of the character of the planned facilities.

Given the contents and scale of the planned facilities, the following full-time on-site
Japanese engineers are believed to be necessary.

• Site manager (1p) : general construction management
• Architectural engineer (1p) : guidance on building work, schedule control,

quality control, guidance on shop drawing
preparation

• Mechanical and electrical : schedule control, quality control, equipment
engineer (1p) installation and test run, technical guidance

● Administrator (1p) : administrative work, personnel control,
import procedures

(5) Equipment Procurement
• Installation, test run, confirmation of quantities of the supply items, explanation of

operation and maintenance of each equipment together with manuals, technical
training, must be provided.

• At the time of the hand over of the equipment, a list of parts and portions of major
equipment, which tend to breakdown, must be listed and submitted to the Kenyan
side.

2.2.4.3  Scope of Works

The Project will be implemented by cooperation by Japan and Kenya. In the case that the
Project is implemented by a grant aid scheme provided by the Government of Japan, it is
appropriate to demarcate the following scope of work for each side.

(1) Work to be undertaken by the Government of Japan

The Government of Japan will be responsible for the following works related to the
consultant services for the Project, the construction of facilities and the
procurement/installation of equipment.

1) Consultant Services
a) Preparation of detailed design documents and general conditions of tender for the

planned facilities and equipment of the Project
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b) Cooperation for selection of a Contractor and an Equipment Supplier (procurement
and installation) for the Project, including cooperation for works related to
establishment of contracts.

c) Supervision of the facility construction work and the delivery/installation/training
of operation/training of maintenance of equipment

2) Construction of Facilities and Procurement/Installation of Equipment
a) Construction of the planned facilities for grant aid
b) Procurement and transportation/delivery of construction materials and equipment

for the planned facilities for grant aid.
c) Training for installation and test operation/adjustment of the planned equipment for

grant aid
d) Explanation and guidance on operation and maintenance methods for the planned

equipment for grant aid

(2) Work to be undertaken by the Government of Kenya

At its own expense, the Government of Kenya will undertake demolition of office wing
(Block-A) on the premises, clearance of tees in the construction area, clearance and levelling
of ground for construction, planting vegetation within the premises, obtaining legal design
approval, connection work of utility infrastructure, procurement of furniture and fixtures
which are not included in the scope of the Japanese grant aid, and works related to tax
exemption measures and others as described below.

1)  Demolition of office wing on the premise, clearance of trees in the construction area,
clearance and levelling of ground for construction

Prior to the start of construction, Office wing of Block-A needs to be demolished ,
trees over the area of building construction to be cleared, and the ground of construction
area to be cleared and levelled.

2) Planting vegetation within the premises
Whole planting vegetation work within the premises to be undertaken

3)   Obtaining Legal Design Approval

4)   Connection of Utility Infrastructure
a) connection of electrical power supply
b) connection of telephone lines
c) connection of public water supply

5)   Procurement
Procurement of general furniture and fixture excluded from the scope of the Japanese

grant aid, including relocation of the existing general furniture and fixtures.

6)   Tax Exemption
Exemption of Japanese nationals (persons and companies) from domestic taxes,

including VAT, and financial levies imposed in Kenya for the procurement of goods and
the provision of services based on the verified contracts for the Project

7)   Customs Clearance, etc.
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Provision of all conveniences for (i) the speedy customs clearance, (ii) exemption of
import tax on equipment and materials imported from Japan and/or the third countries
for the purpose of the Project based on the verified contracts, and (iii) the inland
transportation of such equipment and materials

8)   Visas, etc.
Provision of all conveniences necessary for the entry to and stay in Kenya of

Japanese nationals who enter and stay in Kenya to conduct their assigned work for the
implementation of the Project

9) Issue of Permits, etc.
Issue of various permits and authorisations which are required for the

implementation of the Project

10) Payment
Payment of all necessary expenses that are not covered by the Japanese grant aid

11) Operation and Maintenance
Appropriate and effective utilization and maintenance of the facilities constructed

and equipment procured by the grant aid

2.2.4.4 Consultant Supervision / Procurement Control

(1) Construction Supervision Policy

In accordance with the Japan’s grant aid scheme, the Consultant will establish a project
team, which will be consistently involved in the detailed design and construction supervision
stages to ensure the smooth progress of the work, taking the purport of the basic design into
consideration. The policy for the construction supervision for the Project is as per described
below.

1) To aim at completing the construction of the facilities and the procurement and
installation of the equipment without delay through close liaison with the personnel
responsible for the Project in the two countries

2) To provide prompt and appropriate guidance and advice to the Contractor, Equipment
Supplier and people related to them from an impartial standpoint

3) To complete the work, (i) to provide appropriate guidance and advice on the facilities
and installation of equipment, and on the operation and management of the facilities as
well as the installed equipment after the hand over, (ii) to witness the hand over of the
facilities and equipment following confirmation of the completion of both the
construction work and the equipment installation work meeting the contract conditions,
(iii) to obtain acceptance of the handed-over facilities and equipment from the Kenyan
side

(2) Supervision Plan
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As the Project has many work items, one on-site full-time construction supervisor in
charge of building work will be appointed, and following engineers will be dispatched and
assigned in line with the progress of the construction.

• Project manager : general coordination and guidance on schedule and quality
control

• Architect : confirmation of design intentions, shop drawings and material
specifications

• Structural engineer : confirmation of soil bearing strength
• Mechanical engineer : interim and commissioning inspection of plumbing and air-

conditioning system, etc.
• Electrical engineer : interim and commissioning inspection of conduit/wiring and

power receiving equipment, etc.
• Equipment supervisor : guidance on equipment installation, coordination with building

services work, witnessing quantity inspection and confirmation
of appropriate explanation of equipment operation/maintenance ,
etc.

2.2.4.5 Quality Control Plan

Nairobi as the construction location has heavy rainy season from March to May, and light
rainy season from October to December. Construction during the heavy rainy season of
March to May requires sufficient quality control. According to past local meteorological data,
due to the high altitude even under the Equator, the annual averaged monthly temperature
fluctuate as little as 26.6°C max. in February to March and 10°C min. in July. It is expected to
be easy to control the concrete temperature.

As there is no batcher plant within 50 to 60 minutes from the site, concrete needs to be
mixed on site and the control of concrete quality, such as contents of salt in aggregates and
the mixture of sand/aggregate/water etc. need to be undertaken on site.

If earth work is to be conducted during rainy season, a work plan describing the retaining
work and dewatering work, etc. will be prepared as part of the quality control exercise.

The quality control plan for main works is described in the table below.

Table 2-47  Quality Control Plan
Work Work Type Control Item Method Remarks

Structural
Work

Foundation work

Concrete work

Reinforcing work

Structural steel work

Soil bearing capacity

Fresh concrete

Concrete strength

Reinforcing bar
Arrangement
Steel material

Processed

Soil bearing test, soil layer
confirm
Slump, air volume, temperature,
chloride
Compression strength test

Tensile test, mill sheet check
Bar arrangement check
Mill sheet, Tensile test
Factory inspection sheet check,
Assembly check (location, bolt
fastening)

Compression
strength test at
public test
institution



84

Finishing
Work

Roof work
External tile work
Plastering work
Door & window work

Painting work
Interior work

Workmanship, leakage
Workmanship
Workmanship
Products
Installation accuracy

Workmanship
Products, workmanship

Water spray test
Visual inspection
Visual inspection
Factory inspection sheet check
Visual inspection, dimension
check
Visual inspection
Visual inspection

Electrical
Work

Power Receiving

Conduit Work

Wiring and cable Work

Lightening Work

Lighting Work

Performance, operation
installation

Bending, support pitch

Sheath damage, loose
connection

Resistance, conductor
support pitch
Performance,
operation, installation
check

Factory inspection sheet check,
withstand voltage, megar,
operation, visual inspection
Visual inspection, dimension
check
Performance sheet check,
cleaning before laying, marking
after bolt fixing
Resistance measuring, visual
inspection, dimension check
Performance sheet check,
Illuminance measurement, visual
inspection

Mechanical
Work

Water supply piping
Work
Drainage Piping

Pump Installation

Water Tank
Sanitary ware & fixture

Kitchen Equipment

Air-conditioning

Vent Work

Support pitch, leakage

Grade, support pitch,
leakage
Performance,
operation, installation
Leakage
Operation, installation,
leakage
Operation, installation,
leakage
Operation, installation,
leakage
Operation, installation

Visual inspection, leakage, water
pressure test
Visual inspection, leakage, water
flow test
Performance sheet check, flow
rate test
Water filling test
Visual inspection, water flow test

Visual inspection, water flow
test, performance
Visual inspection, temperature
measurement
Visual inspection, air volume
measurement

2.2.4.6 Procurement Plan

(1) Construction Materials

1) Procurement Policy

As most of construction materials are available in Kenya, they will, in principle, be
procured in Kenya. To make maintenance easier after completion of the construction,
construction materials will be actively procured locally as a principle. Materials and
equipment of which the procurement in Kenya is difficult and which are necessary to
secure the intended functions of the planned facilities will be procured from Japan or
third countries.

2) Procurement Plan
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a) Structural Work
Main materials for the structural work, such as steel bar, concrete materials, steel

form, etc., can be procured locally. Concrete block and brick for partitioning wall,
etc., are produced and available locally.

b) Exterior and Interior Finishes
Aluminium sashes, timber, ceramic tiles, roof tiles, paint, glazing for both

exterior and interior finishes can be procured locally.

c) Air-conditioning and Plumbing Work
Air-conditioning equipment, exhaust fans, pumps, various fixtures and sanitary-

wares, fire hydrant including custom-order products, etc. can be procured locally.
However, those products will be considered to import from Japan due to a difficulty
on specifications and price of products in Kenya.

d) Electrical Work
Lighting fixtures, switches, lamps, electrical wires and cables, conduits, MDF,

MDP, control panels etc. including custom-order products can be procured locally.
However, those products will be considered to import from Japan or third country
due to a difficulty on specifications and price of products in Kenya.

Table 2-48  Procurement Plan of Major Construction Materials
Architectural Work

Local Market Procurement Plan
Materials Condition

(*)
Import Kenya Third

Country
Japan

Portland cement ◎ ○

Sand, aggregate ◎ ○

Reinforcing bar ◎ SA, ASEAN, EU ○

Structural steel ◎ SA, ASEAN, EU ○

Form (steel) ◎ ○

Concrete block, Brick tile ◎ ○

Asphalt waterproof △ ○

Wood ◎ ASEAN ○

Aluminum window △ ASEAN ○

Steel door, Shutter △ ASEAN ○

Wooden door ◎ ASEAN ○

Door handle, Lock ◎ ASEAN, EU ○

Plane glass, Mirror ◎ ASEAN, EU ○

Paint ◎ ○

Gypsum board, Cement board ◎ ASEAN, Japan ○

Rock wool acoustic board (T-bar) ◎ ASEAN, Japan ○

PVC tile ◎ ASEAN, EU ○

Ceramic tile ◎ ASEAN, EU ○

（*） ◎　Procure in Kenya market easily ×　Procure in Kenya market with difficulty          ○  Procurement area and country
△　Procure in Kenya market particular spec. only SA: South Africa
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Mechanical and Electrical Work

Local Market Procurement Plan
Work type Materials Condition

(*)
Import Kenya Third

Country
Japan

Air conditioner △ Japan, EU ○Air-conditioning
work Exhaust fan △ Japan, EU ○

Sanitary ware ◎ ASEAN, EU ○ ○

Fire extinguisher ◎ Japan, EU ○

Lifting pump △ Japan, EU ○

Water tank ◎ Japan, EU ○

Plumbing work

Kitchen equipment △ ASEAN, EU ○ ○

Lighting fixture ◎ ASEAN, EU ○ ○ ○

Panel (circuit) △ ASEAN, EU ○

Wire, Cable ◎ ASEAN, EU ○ ○

Pipe (PVC) ◎ ASEAN, EU ○ ○

Telephone system △ ASEAN, EU ○ ○

Fire alarm system ◎ ASEAN, EU ○ ○ ○

Generator △ ASEAN, EU ○

Electrical work

Lightning arrestor ◎ ASEAN, EU ○

（*） ◎　Procure in Kenya market easily ×　Procure in Kenya market with difficulty        ○  Procurement area and country
△　Procure in Kenya market particular spec. only SA: South Africa

(2) Equipment

1) Procurement policy
Comparing several equipment which is procured from Local, Third country and Japan,
then equipment which price is lowest will be selected.  Maintenance and after-sales-
service (including spare parts and consumables) in Kenya will be taken into account to
select equipment.

2) Procurement plan
a. Local procurement

Computer and peripherals are planned to be procured from local market because of
importance of maintenance and after sales services. Furniture is also supposed to be
procured in Kenya for its cost advantage.

b. Procurement from Japan
There are few manufacturers which produce experimental equipment in Kenya, so that
almost experimental equipment will be procured from outside of Kenya. Comparing
and examining Japanese and third countries’ products, equipment will be selected
from Japanese if there is cost advantage.
Regarding experimental table, there are several companies which produce the table in
Kenya. But company guarantees heat-resistance and chemical-resistance of the table
only for the products which table top is imported from outside of Kenya (mainly the
United Kingdom) and assembled in Kenya. For the reason of that, comparing Japanese
equipment and local assembled equipment which table top is imported, table will be
procured from Japan if there is cost advantage.

c. Procurement from Third countries
Comparing and examining Japanese and third countries’ equipment, equipment will
be planned to be procured from third countries if there is cost advantage.
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(3)  Transportation Plan

In principle, transportation of the construction materials from Japan will use wooden
crates or container shipment due to its small quantity, while the equipment will be transported
in a container by sea. The main disembarkation point for maritime cargos to Kenya is Port
Mombasa. There are frequent mixed consignment services from Japan to Port Mombasa.
Customs clearance will be made at a bonded warehouse in Port Mombasa. Following customs
clearance, they will be delivered to the site by a trailer. There are no obstruction for
transportation between the port to the site, because road for a trailer is in good condition.

Sea Land
Japan             →               Port Mombasa                →                Site

It will be necessary to allow about 1.5 months from shipping in Japan to the site
including custom clearance. In principle, transportation of products from third countries will
be made by containers by sea, and disembarked at Port Mombasa.

2.2.4.7 Implementation Schedule

In the case of the Project’s implementation with the grant aid scheme provided by the
Government of Japan, the following processes will be followed up to the commencement of
the construction work.

a) Signing of the Exchange Notes (E/N) between the Government of Japan and the
Government of Kenya

b) Recommendation of a Japanese consultant by JICA
c) Signing of the consultant services agreement by the Ministry of Education and the

recommended Japanese consultant on the detailed design and supervisory of the planned
facilities and equipment.

d) Preparation of the detailed design documents and tender documents, tender in Japan and
signing contract for the construction and the equipment with (a) Japanese companies,
leading to the commencement of the construction work.

After the signing of the E/N, the Ministry of Education will become an implementation
agency on the Kenyan side.

(1)  Detailed Design

The detailed design documents and tender documents will be prepared based on the basic
design. These documents will consist of the detailed design drawings, specifications,
calculation sheets, budget statement and terms of tender, etc. The Consultant will conduct
detailed consultations with the project-related organizations of the Government of Kenya at
the beginning and at end of the detailed design. The detailed design work by the Consultant
will be completed when the final products submitted to the Government of Kenya are
approved.

(2)  Tender and Contract
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Following the completion of the detailed design, a call for pre-qualification for the tender
will be announced in Japan. Based on the evaluation result of the pre-qualification submission,
the Ministry of Education, as the project implementation agency, will invite construction
companies and equipment suppliers who have expressed of interest to participate in the tender.
The tender will then be held and will be witnessed by the related parties. The tenderer(s) with
the lowest tender price will be declared the successful tenderer provided that the contents of
tender are judged to be appropriate. The successful tenderer will conclude a construction
contract or an equipment supply contract with the Ministry of Education.

(3)  Construction Work and Equipment Procurement

Following the signing of the contract and verification by the Government of Japan, the
Contractor and the Equipment Supplier will commence their respective work. Judging from
the scale of the planned facilities and the conditions of local construction workers, it is judged
that the Project will take some 12 months to complete including equipment procurement and
installation. The completion of the Project in this period assumes that procurement of the
equipment and materials is made smoothly, that the clearance of the various procedures and
reviews is made promptly by related organizations in Kenya and that implementation of the
work to be undertaken by the Kenyan side is carried out smoothly.

Table 2-49  Implementation Schedule

Month 1 2 3 4 5 6 7 8 9 10 11 12 13

Detailed
Design

Building
Construction
Work

Equipment
Procurement

(Installation, Adjustment)

(Site Survey)

(Work in Japan)

(Confirmation in Kenya)

(Tendering)
(Total 6 months)

(Preparation)

(Foundation Work)

(Superstructure Work)

(Mechanical and Electrical Work)

(External Work)

(Roof Work)

(Manufacturing, Procurement)

(Transportation)

(Total 12 months)

(Interior and Exterior Work)
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2.3  Obligations of Recipient Country

2.3.1 Obligations of Recipient Country

It will be necessary for the Government of Kenya to undertake the following matters for
the implementation of the Project with the grant aid provided by the Government of Japan.

(1)  Matters Related to Construction Work

1) Demolition of office wing on the premise, clearance of trees in the construction area,
clearance and levelling of ground for construction

2) Planting vegetation within the premises
3) Obtaining Legal Design Approval
4) Connection of Utility Infrastructure

a. connection of electrical power supply
b. connection of telephone lines
c. connection of public water supply

(2) Matters Related to Operation and Maintenance

1) Procurement of general furniture and fixture excluded from the scope of the Japanese
grant aid, including relocation of the existing general furniture and fixtures.

2) Arrangement of consumables and spare parts which will be required for the maintenance
of the facilities and equipment

3) Appropriate as well as effective use and maintenance of the facilities and equipment
provided under the grant aid

(3) Matters Related to Implementation Process

1) Making a banking arrangement and payment commission of contracts amount
2) Issue of authorisation to pays (A/P) and amendment of A/Ps and commission for the issue
3) Clearance of the procedure for the application of building permits and payment of various

fees
4) Tax exemption and customs clearance of the equipment and materials imported under

the grant aid and their swift inland transportation
5) Exemption of Japanese companies and Japanese persons working for the Project from

customs duty, domestic taxes including VAT and any other financial levies imposed in
Kenya

6) Provision of all conveniences for the entry to and stay in Kenya for Japanese persons for
the execution of Project-related work

7) Issue of various permits and authorisation required for the implementation of the Project
8) Payment of all costs which are not included in the grant aid but which are necessary for

the implementation of the Project

2.3.2 Cost Estimation

Cost to be borne by the Kenyan side
1) Cost related to building construction

a) Demolition of office wing, clearance of trees and levelling of ground on site
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　　1,719,200 Ksh
b) Plant vegetation on site

264,000 Ksh
c) Obtaining Legal Design Approval

95,920 Ksh
2) Connection of infrastructure

a) Incoming power supply
2,715,000 Ksh

b) Telephone lines
28,470 Ksh

c) City water supply
200,000 Ksh

3) Bank arrangement commission for contract sum (0.1% of contract value)
768,900  Ksh

4) Bank commission for issue of authorization of payment and amendments
39,800  Ksh

5) Procurement of general furniture and fixture (existing furniture and fixture are assumed
to be relocated for use, and only procurement of shortages is allowed)

1,591,490 Ksh

Total of 1) to 5) 7,422,780 Ksh

2.3.3 Project Cost

The project cost for the planned facilities and equipment including consult services by the
Government of Japan is estimates as per shown below, for the implementation of the Project
with the Grant.

Preliminary Total Project Cost: approximately 1,161 million Yens

Facilities with total floor area of about 5,740 sqm.

Items Project Cost (million Yens)

Facilities Administration, Training,
Hostel, Dining Hall,
External Works

929
1,054

Equipment Laboratory, Lecture Room
and Hall Equipment etc. 125

Consultant Services Fee 107

This cost estimate is provisional and would be further examined by the Government of
Japan for the approval of the Grant

Conditions of cost estimation
1) Date of cost estimation December 2005
2) Exchange rate 1 US$ =  75.15  Ksh =  113.53 Yens
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2. 4  Project Operation Plan

2.4.1 Operation and Maintenance System

There is neither designated staff nor no staff allocation plan yet in CEMASTEA for
maintenance of facilities and equipment. The maintenance work for the new facilities and
equipment will be subcontracted in future to outside bodies in a same way as for the existing
buildings currently undertaken.

Therefore the mechanical and electrical services for the facilities of the Project are
designed introducing simple equipment that is easily procurable locally.

Similarly equipment are specified so that items requiring special maintenance can be
procured and maintained by local agents, and that the maintenance problem is avoided.

2.4.2 Maintenance Plan

(1) Facilities

Maintenance of facilities is in two folds, i.e. a) daily cleaning, b) repair of wear/
breakdown/ deterioration.

Encourage of daily cleaning gives good influence to the use of the facilities, and it leads
to careful handling of facilities and equipment. Furthermore, it is important to maintain the
performance of equipment and materials. It also prolongs duration of the services equipment.
Main repair works are repair and refurbish of interior/exterior finishes for protection of
structural elements. Required refurbishment to maintain the function of the facilities is
expected every 10 years in Japan.

Items of regular inspections and repairs that influences the durability of the facilities will
be submitted as a part of Maintenance Manual by the contractor at the time of handover.
Inspection methods and method of regular cleanings will be explained. The outlines of the
Regular inspections are as follows;

Table 2-50 Outline of Regular Inspections
Inspection items Inspection frequency

Exterior • Repair and paint of external wall

• Inspection and repair of roof

• Regular cleaning of down pipe and drain
• Inspection and repair of seal of furnishings on external wall
• Regular inspection and cleaning of side ditches and manholes

Repair: every 5 years
Paint: every 3 years
Inspection: every 3 years
Repair: every 10 years
Every month
Every year
Every year

Interior • Change of interior finishes
• Repair and paint of partition walls
• Renew ceiling materials
• Adjustment of joiners, renew hardware

As necessary
As necessary
As necessary
Every year
As necessary

(2) Building Services

For building services, daily preventive maintenance is important as a mean to prevent
repair of malfunctioning or replacement of parts. Life-spans of services equipment is
influences by operation hours and they can be certainly prolonged by proper operation and
daily inspection/lubrication/adjustment/cleaning/repair. These daily inspections can prevent
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breakdown or accident and spread of accidents. Due to lack of maintenance staff in
CEMASTEA, it is important to establish a maintenance formation to conduct periodic
inspections for generator and pump, etc. once a year by subcontracting to outside contractors.

Expected life-spans of major equipments are as per shown in Table 2-45.

Table 2-51  Life-span of Building Services Equipment
Type of Building Service Equipment Life Expectancy

Electrical System • Distribution panels
• Fluorescent lamps
• Incandescent lamps
• Generator

20 – 30 years
5,000 – 10,000 hours
1,000 – 1,500 hours
30 years

Water Supply and Drainage
Systems

• Pumps, pipes and valves
• Tanks
• Sanitary wares

15 years
20 years
25 – 30years

Air-Conditioning System • Pipes
• Exhaust fans
• Air-conditioning units

15 years
20 years
10 year

(3)  Equipment

It is necessary to conduct periodical inspections, maintenance and cleaning to make good
use of the equipment.  Also equipment shall be operated in accordance with its manual and
avoided miss-use.

On purpose that CEMASTEA can receive after sales services such as procurement of
spare parts and consumables, and repair of equipment which is procured from Japan and/or
Third countries, it is considered as a tender condition that a tenderer which participates in the
bidding of the equipment procurement shall have a liaison office in Kenya etc.

 

2.4.3 Operation and Maintenance Cost

The operation and maintenance cost is estimated for the full-scale operation (the annual
utilization rate of the CEMASTEA is to be 81% for the entire facilities and 73% for the
accommodation facilities (hostel)) of the planned new facilities following the completion of
the Project. The operation and maintenance cost is divided into; 1. Travel and day allowance,
2. Meal cost for trainees, 3. Operation Cost for Facilities and Equipment ((1) Electricity Cost,
(2) Power generator fuel Cost, (3) Telephone Cost, (4) LP Gas Cost, (5) City water cost, (6)
Equipment Consumables) and 4. Maintenance Cost ((1) facilities, (2) utilities).

Table: 2-52  Estimated Operation and Maintenance Cost
Operation and Maintenance Cost Ksh

1. Travel and day allowance 2,265,428
2. Meal cost for trainees 18,641,061
3. Operating Cost for Facilities and Equipment 7,116,441

(1)   Electricity Cost
(2)   Power generator fuel Cost
(3)   Telephone Cost
(4)   LP Gas Cost
(5)   City water cost

((1)~(5) Total)
(6)   Equipment Consumables

1,949,241
389,940
470,000

3,294,260
700,000

6,803,441
313,000

4. Maintenance Cost 640,000
(1)   Facilities
(2)   Utilities

308,000
332,000
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  5. Consumables 50,436
  6. Miscellaneous 1,754,699

Total 30,468,065
-  The inflation of prices is not taken into account.

(Exchange rate: 1US$=75.15 Ksh = 113.53 Yen)

The operation and maintenance cost is estimated for the new facilities of 30,468,065
Ksh/year and the existing facilities of 4,625,000Ksh/year (consisting of operating cost for
facilities and equipment, maintenance cost, consumables and miscellaneous), totalling the cost
of approximately 35,125,000Ksh/year. The Ministry of Education’s budget a the time of
completion of the Project is approximately 45 million Ksh/year, there will be no problem to
secure the operation and maintenance cost.

Breakdown of Cost Estimation
1. Travel and day allowances

Expenses of travel and day allowance for trainees in Kenya incurred in 2005 was 1,544,610Ksh.
The number of academic was 60 persons in 2005, and it will be 88 persons when the Project is
completed. The expense of travel and day allowances is expected to increase in proportion to the
increase of the number of academic staff.

1,544,610Ksh / 60p x 80p = 2,265,428Ksh

2. Meal cost for trainees
The number of trainees in 2005 was 22,715p-day, and the meal cost was 7,935,228Ksh. The number
of trainees is expected to be 53,361p-day. Assuming the quality and cost of meal remain same, the
expected meal cost will be;

7,935,228Ksh / 22,715p-dayx 53,361p-day = 18,641,061Ksh

3. Operating Cost for Facilities and Equipment
(1) to (5) : Electricity, Power generator fuel, Telephone, Gas and City water cost

(1)  Electricity Cost
1,949,241 Ksh/Year (referred to the attached sheet)

(2)  Power generator fuel Cost
Year 2005: 129,980Ksh, Existing Generator capacity 250kVA → 250+258=508kVA

Oil 64.99Ksh /litter x 500 litter x 4 times/year = 129,980 Ksh - ①
New oil tank 1,000 litter x 64.99Ksh /litter x 4 times/year = 259,960 Ksh - ②

①＋②　Total  389,940Ksh

(3) Telephone Cost
Year 2005: 312,000Ksh, Academic 60 persons in 2005 → 88 persons

Basic charge 500 Ksh x 5 lines x 12months = 30,000Ksh－　①

Communication fee 300,000 Ksh/60 p x 88 p＝440,000Ksh－　②

①＋②　Total  470,000 Ksh

(4) LP Gas Cost
Year 2005: 1,402,320Ksh, use for cooking

1,402,320Ksh / 22,715p-dayx 53,361p-day = 3,294,260Ksh

(5) City water cost
700,000 Ksh/Year
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(6)  Equipment Major Consumables Cost

Major consumable price necessary for 1 year operation is estimated below table. It is
possible for CEMASTEA to afford that price.

Table 2-53　Estimated major consumables, quantity and price

Equipment Q’ty
Consumable/Spare

parts
Unit

Unit Price
(Yen)

Q’ty
Price
(Yen)

Recording timer 5 Recording tape 56m/5set 5,500 10 55,000
Linear air track 5 Ink bottle 1,000 20 20,000
Torricelli's law
apparatus

5 Rubber tube
10 set

3,000 10 30,000

Brownian motion
observation device

5 Bulb
10 set

3,000 10 30,000

Light source 1 Spare lamp pc 3,000 5 15,000
Experimental lenses
for refraction of light

5 Spare lamp
pc

3,000 15 45,000

Apparatus for
coulomb's law

5 Spare lamp
pc

3,000 15 45,000

Digital microscope 2 Spare lamp pc 3,000 4 12,000
Waste water
apparatus

1 Filter
10 set

7,000 10 70,000

Binocular 25 Spare lamp pc 3,000 50 150,000
Total 472,000

(approximately 313,000Ksh)

4. Maintenance Cost for Facilities
(1) Facilities Maintenance Cost

Even though the facilities maintenance cost changes considerably along the aging process, the
necessity for major repair, etc. does not usually emerge for some 30 years after the completion of
facilities. Actual examples of the maintenance cost for similar facilities suggest that the average
annual repair cost is approximately 0.07% of the direct construction cost.

Direct Construction Cost  665,000,000 Yens × 0.07%     =  465,500 Yens/year
 (about 308,000 Ksh)

(2) Utilities Maintenance Cost
The amount of maintenance cost will remain small for some five years after completion but it will
begin to increase thereafter because of the need for the replacement of parts and the replacement of
equipment due to aging. The average annual repair cost over a 10-year span is estimated to be
approximately 0.2% of the direct cost of utilities work.

Direct Cost    251,000,000Yens × 0.2%     =  502,000 Yens/year
 (about 332,000Ksh)

5. Consumables
Year 2005: 21,470Ksh, Trainees 22,715p-day→ 53,361p-day

21,470Ksh /22,715p x 53,361p = 50,436 Ksh

6. Miscellaneous
Year 2005: 746,950Ksh, Trainees 22,715p-day→ 53,361p-day

746,950Ksh /22,715p x 53,361p = 1,754,699 Ksh
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2.4.4 Timing and Cost of Renewal

Building equipment, paint finish and equipment can perform their functions for a long
period of time if daily maintenance is conducted. However, individual equipment has its own
life span and its function deteriorates once it reaches the end of its expected life span,
necessitating its renewal.

The renewal timing and cost of the main equipment planned under the Project are
described below. It is necessary for the Kenyan side to secure the necessary budget to ensure
the renewal of equipment in due course.

Renewal cost is estimated based on the following conditions;
・ Renewal is limited to items with a life span less than 20 years.
・ Excluding breakdowns due to inadequate use/operation
・ Renewal cost is based on current price without escalation
・ Exchange rate: 1 US$=113.64 Yen , 1 Ksh = 1.51 Yen

(1) Facilities
Table 2-54  Timing and Cost of renewal

Facilities: Building Work
Part Work Item Lifespan Renewal Schedule Unit Renewal Cost

Exterior (Year) (㎡) (Ksh)
Roof Cement Tile 20～30 - - -

Asphalt Waterproofing 10～15 15 yrs 125 163,000
Metal Roofing 10 10 yrs 250 225,000

Ext. Wall Brick tile 30 - - -
Exterior Paint on Steel 3 Re-paint within 3 years 1,960 611,500

Paint on Wall 5 Re-paint within 5 years 1,435 430,000
Paint on Board 5 Re-paint within 5 years 1,545 433,000
Aluminum Window 40 - - -

Interior (Year)
Floor Ceramic Tile 30 - - -

Parquet floor 15 15 years 310 1,355,000
PVC Tile 20 - - -

Wall Mortar Trowel＋EP Paint 5 Re-paint within 5 years 8,800 7,357,000
Ceramic Tile 30 - - -

Ceiling Rockwool Acoustic Board 20 - - -
Gypsum Board + Paint 5 Re-paint within 5 years 1,114 1,114,000
Silicate-Calcium Board VP paint 5 Re-paint within 5 years 1,225 1,286,000

Others (Year)
Paint on Wooden Door 5 Re-paint within 5 years 1,675 569,500
Paint on Steel Door 5 Re-paint within 5 years 100 30,000
Paint on Steel 5 Re-paint within 5 years 400 128,000
Wooden Door 20 - - -

Facilities: Mechanical and Electrical Services Work
(Year) (No.) (Rp)

Part Work Item Lifespan Renewal Schedule Renewal Cost
Air-
Conditioning.

Air-cooled package Air-
Conditioner

10 Re-place within 10 years 2 1,180,817

Exhaust Fan 20 - - -
Plumbing Lifting Pump 15 Re-place within 15 years 2 411,496

Fire Hydrant Pump 27 - - -
Elevated Water Tank 20 - - -
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Fire Hydrant 20 - - -
Sanitary ware 25～30 - - -
Valve and fixtures 20 - - -
Gas Range 8 Re-place between 8 years 3 413,204

Electrical Panel 30 - - -
Lighting Fixture 30 - - -
Telephone System 15～20 Re-place between 15～20 years 1 1,796,000
Fire Alarm 20 - - -
Switch, Receptacle 20 - - -
Generator 30 - - -

(2) Equipment
Manufacturers are required to supply equipment spare parts and consumables at least 5

years after handing over as warranty. And during warranty period, it is possible to repair the
equipment as well.  After warranty period expired, it may be difficult to purchase spare parts
because of model change and/or discontinued line.  As depreciation of equipment is depends
on manufacturers, so it is difficult to specify the time of renewal.
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2.5   Improvement Points for Implementation of the Project

(1)   Obtaining of Approval for Demolition of Existing Office Wing

The MOE is required to set up an investigating committee regarding the demolition of the
existing office wing and to compile a request for demolition which will be made to the Kenyan
Ministry of Finance for approval. The progress situation of this process must be regularly
checked so that the demolition work is completed by January, 2007 when the construction work
is scheduled to start.

(2)   Environmental Impact Assessment and Obtaining of Legal Design Approval

To commence the construction work of the planned facilities under the Project, it will be
necessary to obtain the legal design approval of the Ministry of Roads and Public Works. For
application for this approval, an environmental impact assessment report will be required along
with a letter of allotment and PDP (part development plan). The process of obtaining legal design
approval consists of two stages, i.e. a development permit and legal design approval. The former
is required at the time of completing the basic design while the latter is required at the time of
completing the detailed design. As the legal design approval stage requires approximately one
month to complete, the relevant application by the MOE should be made around October, 2006
after approval of the detailed design documents by the MOE. The progress situation of this
process must be regularly checked so that the approval is obtained by the end of December, 2006
prior to the scheduled start of the construction work. The application for legal design approval
must be accompanied by an environmental impact assessment report. The MOE is responsible for
the preparation of this report and the application for its approval to the National Environment
Management Authority. The progress situation of this process must also be regularly checked.

(3)   Infrastructure Connection Work

The Kenyan side must complete the work to connect the power, telephone and municipal
water to the relevant buildings by mid-November, 2007 when the electrical equipment and
telephone equipment will be installed in these buildings. The progress situation of the work by
the Kenyan side must be regularly checked.
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Chapter 3     Project Evaluation and Recommendations

3.1   Project Effects

Current Situation and Problems Improvement Measures
Under the Project

Project Effects and
Degree of Improvement

The Government of Kenya is facing a
need to strengthen mathematics and
science education in secondary education
to achieve the national target of “shifting
the country’s economic foundation to
industry by 2020”. For this purpose, the
retraining of mathematics and science
teachers in secondary education has been
conducted under the SMASSE Project, a
technical cooperation project of Japan,
since July, 1998.
Following the positive effects of this
project, the CEMASTEA has been
established as a training base for the
training of district trainers who will be
required to expand the in-service training
of teachers throughout Kenya and also for
third country training for SMASSE-
WECSA member countries in preparation
for the SMASSE Phase 2 Project which
was scheduled to commence in July,
2003.
In subsequent years, the training need in
Kenya and SMASSE-WECSA member
countries has increased but has not been
properly met because of the limited
accommodation capacity of 92 trainees
and the shortage of facilities, including a
lecture hall, at the CEMASTEA which
uses former vocational training facilities.
It is, therefore, necessary to expand the
CEMASTEA to an exclusive training
facility which is capable of
accommodating 200 trainees at a time.

The scale of the CEMASTEA
will be expanded to
accommodate 200 trainees
from the present 92 trainees.
Together with the provision
of the necessary equipment,
the CEMASTEA will be
developed as a resource
centre for mathematics and
science education in
secondary education in Kenya
and SMASSE-WECSA
member countries.
To be more precise, a new
administration building,
laboratory and lecture
building and dining hall
building, etc. will be
constructed and the required
equipment for training will be
provided.

The expansion of the
CEMASTEA is expected to
have the following effects.

  The number of trainees at
a time will increase from
92 to 200.

  The annual number of
trainees will increase from
1,476 in 2005 to 5,423 in
2008.

The number of training
courses to be held a year
will increase from 7 in
2005 to 10 in 2008.

Teaching on mathematics and
science will improve not only
in Kenya but also in the rest
of Africa as the ex-trainees of
the CEMASTEA will spread
their newly acquired
knowledge and skills in their
respective countries.
The understanding of
mathematics and science
among secondary school
pupils in Kenya and the rest
of Africa will improve.

Further details of the above direct effects are shown in Tables 3-1 and 3-2.

Table 3-1  Comparison of the Annual Number of Trainees Between in 2005 and in 2008
Year Record in 2005 Plan in 2008

Training Course Training Plan Trainees
(person) Training Plan Trainees

(person)
1. INSET Training in Kenya (person) (week) (time/year) 1,381 (person) (week) (time/year) 5,273
　(1) National INSET Training 90  x  2  x  12 1,017 200  x  2  x  8 1,600
　(2) Principal Workshop 90  x  1  x  3 204 200  x  1  x  6 1,200
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　(3) DEO's Workshop 72  x  1  x  1 47 72    x  1  x  1 72
　(4) Deputy DEO's Workshop － － 72    x  1  x  1 72
　(5) QASO Workshop 90  x  1  x  1 60 200  x  1  x  3 600

　(6) Stakeholder Workshop 600  x  1  x  1 Not
Operated 200  x  1  x  3 600

　(7) INSET for Secondary
Teacher Colleges 90  x  1  x  1 53 93    x  1  x  1 93

　(8) INSET for Primary Teacher
Colleges － － 200  x  1  x  3 480

　(9) INSET for TIVET Math. and
Science － － 200  x  1  x  3 556

2. SMASSE-WECSA Third
Country Training 92  x  5  x  1 95 150  x  5  x  1 150

Total 1,476 5,423

Table 3-2 Comparison of the Annual Number of Training Courses
Training Course Record in 2005 Plan in 2008

INSET Training in
Kenya

6 training course (National INSET
Training, Principal Workshop, DEO's
Workshop, QASO Workshop,
Stakeholder Workshop, INSET for
Secondary Teacher Colleges)

9 training course (National INSET Training,
Principal Workshop, DEO's Workshop,
Deputy DEO's Workshop, QASO Workshop,
Stakeholder Workshop, INSET for Secondary
Teacher Colleges, INSET for Primary Teacher
Colleges, INSET for TIVET Math. and
Science)

Third Country
Training under
SMASSE-WECSA

1 training course 1 training course

3.2   Pending Tasks and Recommendations

Although the effects described in 3.1 are expected to take place with the implementation of
the Project, it will be necessary for the Kenyan side to undertake the following tasks to ensure the
said effects.

(1) Assured funding to cover the management cost of the SMASSE-WECSA third country
training

Five week long SMASSE-WECSA third country training was held with 85 participants from
15 countries in 2004 and 95 participants from 14 countries in 2005. The cost of participating in
the training, including air fares, was also exclusively paid by Japan under the SMASSE Phase 2
Project, a technical cooperation project of the JICA. While the Kenyan side gives third country
training high priority with the intention of further expanding the scale beyond that of the
SMASSE Phase 2 Project, it faces the difficult task of securing funding for the training cost,
including air fares, for the actual implementation of this training. The Kenyan side is hoping for
the financial aid of Japan and other donors and, as the competent ministry, the MOE is required
to promptly secure the necessary budget every year while examining the possibility of the said
foreign aid.
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(2)   Assured appropriation of the operation and maintenance budget

For the actual implementation of the planned training, the operation and maintenance cost of
the CEMASTEA must be funded. Any shortage of this funding may disrupt the training at the
CEMASTEA.

The operation and maintenance cost of the CEMASTEA will be met by the MOE and this
funding must be made without fail every year. The estimated operation and maintenance cost
suggests that it can be met within the budget amount of which the appropriation is promised by
the MOE.

(3)   Establishment of the maintenance system

The CEMASTEA currently does not have maintenance staff for the facilities and equipment
and trusts the maintenance work to local companies. As there is no plan to recruit any
maintenance staff after the expansion of the facilities, the maintenance contracts with local
companies are expected to continue. For this reason, the mechanical and electrical equipment and
systems for the new facilities are planned based on such conditions as local procurement,
simplicity and ease of maintenance as in the case of the existing facilities. However, as such
equipment as the generator and pump, etc. require periodic inspection and maintenance, the
conclusion of periodic maintenance contracts with local companies is necessary.

(4)   Increase of the staff strength

In line with the expansion of the CEMASTEA, it is planned to increase the staff strength
from the current 88 to 144. Although it is planned to recruit new academic staff and non-
academic staff through the transfer of staff members of the MOE, the recruitment of new staff
must be conducted as planned despite the restriction imposed by the Government of Kenya on an
increase of civil servants due to the tight financial situation.

(5)   Obtaining of the title deeds

In Kenya, it is common for government-owned land not to have any title deeds and it is
possible to apply for and obtain a legal design approval based on a letter of allotment which has
already been acquired without any title deeds. However, it is judged to be preferable to obtain the
title deeds to prevent any future problems involving the land and efforts to obtain the title deeds
for the land on which the new facilities will be constructed should continue.
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Appendix 1  Member List of the Study Team

1. Member List of Basic Design Study (November 30, 2005～December 25, 2005)

(1) Leader Mr. Yoshiaki KANO
Resident Representative, JICA Kenya Office
Japan International Cooperation Agency (JICA)

(2) Planning Management Mr. Narufumi TAKENAKA
Education and Vocational Training Team, Project Management GroupⅡ,
Grand Aid Management Department, Japan International Cooperation Agency (JICA)

(3) Project Manager/Building Planning Mr. Shigeru YASUMATSU
Kume Sekkei Co., Ltd.

(4) Building Design Mr. Kiyoshi KANEKO
Kume Sekkei Co., Ltd.

(5) Mechanical and Electrical Planning Mr. Akira HATANAKA
Kume Sekkei Co., Ltd.

(6) Construction Planning/Cost Estimation Mr. Teruaki HIRAOKA
Kume Sekkei Co., Ltd.

(7) Equipment Planning Mr. Takayuki KOJIMA
Intem Consulting, Inc.

2. Member List of Explanation on Draft Final Report (March 18, 2006～March 26,
2006)

(1) Leader Mr. Hideaki HARADA
Group Director, Project Management GroupⅡ, Grand Aid Management Department,
Japan International Cooperation Agency (JICA)

(2) Project Manager/Building Planning Mr. Shigeru YASUMATSU
Kume Sekkei Co., Ltd.

(3) Building Design Mr. Kiyoshi KANEKO
Kume Sekkei Co., Ltd.

(4) Equipment Planning Mr. Takayuki KOJIMA
Intem Consulting, Inc.
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Appendix 2  Study Schedule

1. Itinerary of Basic Design Study　(November 30～December 25, 2005)
Official Consultants

No. Leader Planning Management
Project Manager/
Building Planning

Building Design
Mechanical and

Electrical Planning
Construction Planning/

Cost Estimation
Equipment Planning

Yoshiaki KANO Narufumi TAKENAKA Shigeru YASUMATSU Kiyoshi KANEKO Akira HATANAKA Teruaki HIRAOKA Takayuki KOJIMA

1 11/30 Wed Kansai (23:15)　→　(EK317)
Same as

Project Manager

2 1 Thu
Courtesy Call to
MOEST, JICA

→ Dubai (05:55)
Dubai (08:10) → Nairobi (12:10) (EK719)

Courtesy Call to MOEST, JICA

Same as
Project Manager

3 2 Fri
Same as

Project Manager

4 3 Sat Survey of CEMASTEA Facilities Kansai (23:15)　→　(EK317)
Survey of CEMASTEA

Equipment

5 4 Sun
→ Dubai (05:55)  Dubai (08:10) → Nairobi

(12:10)          (EK719)
Team Meeting

Team Meeting

6 5 Mon
Survey of CEMASTEA

M/E Facilities

Survey of CEMASTEA
Distribution of Cost

Survey Sheet

Same as
Project Manager

7 6 Tue
Discussion w/CEMASTEA

Signing MD
Same as Team Leader

Order of
Geotech.,Topo.
Survey/same as

Leader

Survey of CEMASTEA
M/E Facilities

Survey of CEMASTEA,
Local Contractor

Same as
Project Manager

8 7 Wed
Report to JICA                                Lev.

Nairobi   (Planning Management)

Same as Team Leader,
Discussion

w/CEMASTEA

Order of
Geotech.,Topo. Survey,
Discu. w/CEMASTEA

Survey of M/E
Contractor

Survey of Local
Contractor

Discussion
w/CEMASTEA

9 8 Thu Arv, Kansai

10 9 Fri Survey of KSTC, Third Country Training, Discussion w/CEMASTEA

Survey of
Construction Material･

Unit Price, Similar
Facilities

Discussion
w/CEMASTEA

11 10 Sat
Survey of

Construction Material･
Unit Price

Survey of Equipment
Agent

12 11 Sun
Survey Data Input

Team Meeting

13 12 Mon
Preparation of Draft

Equipment Plan

14 13 Tue
Discussion

w/CEMASTEA, Water
Company Survey

Preparation of Draft
Facility Plan

Survey of M/E
Material・Maintenance,
Water Company Survey

Survey of
Construction Material･

Unit Price

Discussion
w/CEMASTEA

15 14 Wed

Survey of Well
Contractor,

Preparation of Draft
Facility Plan

Preparation of Draft
Facility Plan

Survey of Well
Contractor, M/E

Material・Maintenance

Survey of
Construction Material･

Unit Price

Discussion
w/CEMASTEA,

Survey of Equipment
Agent

16 15 Thu

17 16 Fri
Discussion

w/CEMASTEA, Survey
of TSC, JICA Report

Discussion
w/CEMASTEA, JICA

Report

Discussion
w/CEMASTEA, JICA

Report

Survey of Tax
Exemption, Const.

Material, JICA Report

Equipment Agent,
Discu. w/ CEMASTEA,
JICA Report

18 17 Sat
Preparation of Draft

M/E Plan

Survey of
Construction Material･

Unit Price

Supplementary
Survey, Preparation of
Draft Equipment Plan

19 18 Sun
Survey Data Input

Team Meeting

20 19 Mon
Survey of Electrical

Corp.

Collection of Cost
Survey Sheet

Supplementary Survey

Supplementary
Survey, Preparation of
Draft Equipment Plan

21 20 Tue
Supplementary Survey

and Discussion
Supplementary Survey

and Discussion

Survey of Equipment
Agent, Discussion

w/CEMASTEA

22 21 Wed
Survey of City Council of Nairobi, Discussion

w/CEMASTEA

Survey of Equipment
Agent, Discussion

w/CEMASTEA

23 22 Thu
CEMASTEA Site Survey, Data Input, Embassy

Report
Dubai (02:30)→Kansai (17:00)(EK316)

Survey of Equipment
Agent, Embassy

Report

24 23 Fri Signing Technical Note
Same as

Project Manager

25 24 Sat
Supplementary Survey

Nairobi (18:20)→Dubai (00:15) (EK724)
Same as

Project Manager

26 25 Sun Dubai (02:30)→Kansai (17:00)(EK316)
Same as

Project Manager

Same as Team LeaderDiscussion w/CEMASTEA

Survey of CEMASTEA Facilities

Survey of Kiambu District INSET Centre, Kiambu TIVET, Nairobi District INSET Centre

Data Input, 、Discussion w/CEMASTEA
Nairobi (18:20)→Dubai (00:15) (EK720)

Discussion w/CEMASTEA

Preparation of Draft Facility Plan

Survey of JKUAT, AICAD

Preparation of Draft Facility Plan

Discussion w/CEMASTEA

Date

Courtesy Call to Embassy of Japan, Visit to CEMASTEA, Explanation and Discussion of  IR
w/MOEST

Analysis of Survey Details

Team Meeting
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2. Itinerary of Explanation on Draft Final Report (March 18～March 26, 2006)
Official Consultants

No. Leader
Project Manager/ Building

Planning
Building Design Equipment Planning

Hideaki HARADA Shigeru YASUMATSU Kiyoshi KANEKO Takayuki KOJIMA

1 3/18 Sat
Narita (18:45)　→　Bangkok

(23:45) (JL707)

2 19 Sun
Bangkok (02:20)→ Dubai (6:00)
(EK419)　　　Dubai (08:10) →

Nairobi (12:10) (EK719)

3 20 Mon

4 21 Tue Discussion w/CEMASTEA

5 22 Wed Discussion w/CEMASTEA

6 23 Thu

7 24 Fri

8 25 Sat

9 26 Sun

Supplementary Survey, Discussion w/CEMASTEA

Date

Discussion w/MOE, Signing MD, Courtesy Call and Report to Embassy, Report to JICA

Nairobi (18:20) → Dubai (00:15) (EK724)

Dubai (02:30) → Kansai (17:00) (EK316)

Kansai (23:15)　→　(EK317)

→ Dubai (05:55)
Dubai (08:10) → Nairobi (12:10) (EK719)

Call to JICA, Courtesy Call to MOE

Discussion w/CEMASTEA, Survey of MOR&PW

Supplementary Survey, Discussion w/CEMASTEA

Survey of AICAD, Discussion w/CEMASTEA
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Appendix 3　 List of Parties Concerned in the Recipient Country

<Parties of the Kenyan side>

1. Ministry of Education

Prof. Karega Mutahi Permanent Secretary

Prof. George I. Godia Education Secretary

Mr. David K. Siele Director of Higher Education

Mr. M. A. Saleh Senior Deputy Secretary

Mr. Enos O. Oyaya Director of Quality Assurance and Standard

Mr. A. A. Rateno Director of Technical Education

Mrs. Margaret Odera Senior Deputy Director of Education

Mr. Leah Rotich Deputy Director of Basic Education

Mr. Orwa. M. Ondeto Senior Assistant Director of Education

Mr. Robert M. Omosa Education Officer-SMASSE

Mr. M.C. Opwora Senior Technical Educational Officer

2. CEMASTEA (Strengthening of Mathematics and Science in Secondary Education Project, Phase

II)

Mr. Obadial Maganga Head

Mr. Michael M. Waititu Subject Administrator – Physics

Mr. Peula Lelei Subject Administrator – Biology

Mr. Patrick Kogolla Subject Administrator – Chemistry

Mr. B. C. Chesire Academic Head – Physics

Mr. Kithaka Njogu Academic Head – Mathematics

Ms. L. G. Kisaka Academic Head – Biology

Mr. Daniel Matiri Academic Head – Chemistry

Mr. David Arimi Subject Administrator – Biology

Mr. B. M. Njuguna Former Head

3. Teachers Service Commission Kenya

Mr. Ibrahim M. Hussein Commission Chaiman

4. Kenya Science Teacher College

Mr. Patrick. W. Kibui Principal

5. Kiambu High School

Mr. G. M. Njorose Principal
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6. Kiambu Institute of Science & Technology

Mr. Simon. S. Iruwgu Principal

7. Ministry of Roads and Public Works

Mr. Philip O. Sika Chief Architect

Mr. M. N. Mugwanja Principal Superintending Architect

8. City Council of Nairobi

Mr. Peter M. Kibinda Registerd Planner

9. Nairobi Waterworks and Drainage Co., Ltd. Karen Branch

Mr. Peter Gukobu Engineer

10. Agro Irrigation & Pump Services Limited

Mr. Dinesh Halai Managing Director

11. Ngasi Consulting Engineers

Mr. Nathaniel O. Matalanga

12. TeljomKenya

Mr. James Achando Manager for Nairobi South Area

13. Kenya Power and Lighting Co., Ltd.

Mr. Maritim Manager for Karen Area

14. Nairobi Fire Department

Mr. Makira Chief Fire Officer

Mr. Luvinzu Fire Officer

＜Parties of the Japanese side＞

1. Embassy of Japan in Kenya

Mr. Satoru Miyamura Ambassador

Mr. Tomohiro Ohishi Secretary

2. JICA Kenya Office

Mr. Yoshiaki Kano Resident Representative

Mr. Jiro Inamura Deputy Resident Representative
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Mr. Kazuhiko Tokuhashi Deputy Resident Representative

Ms. Riko Saito Assistant Resident Representative

Mr. Masaki Kurisu Assistant Resident Representative

Mr. S. K. Kibe Programme Officer (Education)

Ms. Naomi Assumani Owino Advocate Administration Officer

Mr. Benson Gakere Assistant Administration Officer

Mr. Elijah Kinyangi Programme Officer

3. Strengthening of Mathematics and Science in Secondary Education Project, Phase II

Mr. Takahiko Sugiyama Chief Advisor, JICA Expert

Mr. Keiichi Naganuma Project Coordinator, JICA Expert

Prof. Dr. Shigekazu Takemura JICA Expert in Physics

Mr. Tomoiso Tokuda JICA Expert in Mathematics

Ms. Hazuki Uchiyama JICA Expert in Physics

Mr. Hiromasa Hattori JICA Expert in Evaluation

4. Africa Institute for Capacity Development (AICAD)

Prof. A. B. Gidamis Executive Director

Dr. Josephat K. Z. Mwatelah Deputy Executive Secretary

Ms. Margaret Officer

Mr. Tomikazu Inagaki Chief Advisor, JICA Expert

Mr. Atsutoshi Hirabayashi Advisor, Administrative Management, JICA Expert



4.  Minutes of Discussions

4.1 Basic Design Study

 



MINUTESOf’DISCIJSSIONS  

ONTH玉虫ASI亡DESIGNSTl刀）YONTIIEPROJECT  

FORTHEEXPANSIONOFT鮎CENTREFORMATHEMÅTICS，  

SCIENCEANDTECHNOLO（；￥EDUCATIONINAmCA  

INTHERErtrBLICOIrX丑NYA  

Basedonther巳Su）tsofthePrellmhlaryStudy，theGoverrmentofJapandecidtdtoconduct  

aBasicDesignStudyoz］thePrqiectfbrtheExpansionof．theCeI把efbrMatheznadcs，Scien由and  

TechnologyEducationinA丘ica（he柁ina触rref岳汀edtoas“thePrqject”〕andentrusted也estudyto  

也eJapanhtem誠0血Cooper飢ionA8孤Gy¢1e一己ina知rrefヒ汀edtoa5“刀CA”）．  

JICAsenttotheR甲tlblicofKenya（hereina負erre知Tedtoasr’Kenya”）theBasicDesign  

SmdyTeam仇椚血強er一曲打edtoa5“血∈T狐nり，b餉d由byMr・YDSbia出払no，Re5ident  

R甲reSentative，JI⊂AKenyaOfnce，andwhichisscheduledtost野inthecotn町如mDecember  

lSttoユ4【h，2005■  

TheTeamheIddis¢uSSionsv］iththeofnciaユ畠COnCemedoftheGoverTmuntOfKenyaand  

conducteda鮎1dsulVey幻the如dyaTea．hthecourseofdiscussionsand丘eldslmey，bothparties  

coniirmedthemahite7nSdescdbedintheatached血eets．TheTeむnwi11proceedwithhrther  

WOrk5弧dprep訂e血e虫鮎icDe5ignS餌dyR甲〉軋  

N8血obi，D巳Cemb町6肋，2005  

アme虹βecTetaⅣ  
M血S℡yぱEdnc濾叫  
＄cienc∈弧dTec土mol喝y  

R∈publicofK租ya  

Leade一  

号asiGDesignSt－ユdyTcむn  
JapanhlemadonalCoDpeTa如nAgency  

Å一7   



ATTACHMENT  

1．ObjectiveoftheProject  
TheobjectiveofthePrqjectistostrengthenthequalityofmath已mati亡Sandscienceeducationat  

basiclevelin Kenya and member countries of‘StrengtheningofMathematics and Sciencein  

SecondaryEd11Cation」Ⅳestem，Eastern，CentralandSouthernA蝕ca’（SMASSE－WECSA）through  

the expansion ofthe Centre fbr Mathem且tics，Science and Teclm01ogy Educationin A丘ica  

（CEMASTEA）・  

ヱ．projeetsite  

ThesiteofthePrqjectlocatedinKaren，NairobiisshoⅧinAmex－1rl・Thelqyoutoftheexistlng  

fh亡ilitiesofCEMASTEAisshowninAmexrl－2，  

TheKenyansidepromisedtoseclⅡetheconstnlCtionsitewithinCEMASTEA，andwi1lobtainthe  

‘TitleDeed’（Certi丘cateoflandregistration）andsubmitacopytoJICAbytheendofFebruary  

2006．  

3．ResponsibleandImp】emendnEOrga血atioT1  

3－1．TheresponsibleagencyistheMinisbγOfEducadon，ScienceandTech＝10logy〔MOEST）・The  

Organi2：ationalchartisattachedasAmexr2rl．  

3，2．Thei血Plementing agencyis CEMASTEA，Wbkh has been registered as an e血cadonal  

institutionunderMOEST．  

3†3．MOESTpromisedtogazettetheLegalOrderofCEMASTEAtomakeCEMASTEAaSemiー  

AutonQmOuSGoverTmentAgency（SAGA）andimplementth巳Orgardntionalstructuf亡aSShownin  

A皿亡X－2・2by也eendoFFet・Tll且Ⅳ2006．  

4．IteInSr開明富士モdbytbeGoYenlm印tO一正伽y且  

Af【erdiscussionswiththeTeam，theiiem5describedinAmex－3werefina11yrequestedbyKenyan  

side，The consultmtswi11con丘rmfurther details oftheitems，andthenJICA willassess the  

appropnatenessofthe柁queStandwi11recomnendtotheGovernmentofJapanfbrapproval・  

4－1，Constmctionof也eFacilities  

ReqlユeSteditemsarelistedinAmexT3r1  

4－2．Pro亡性陀men10f也eEquipment  

Req11eSteditemsarelistedinAmex－3－2  

5・J皿p細，sGrantAidSdl¢Ⅲe  

TLeKenyansideunderstandsJapan’s■GrantAidSchemeandthenecessarymeasurestobetaken  

bytheGovernlnentOfKenyaasexplainedbytheTeamanddescribedinAJmeXT4andAmex－5．  

‘．Scbed11leoftbeStudy  

6．l．Tbecons山tantswillcontinu色WithfLlrth巳TStudiesinE＿enyauntilD亡CeTnb亡r24th，2005＿  

酔′   

ル1  
A－8  



6－2・JICAwi11thenpreparethedra丘reportinEnglishanddispatchamissibninordertoexplainits  

co11tentSinMarch2006．  

6－3・UpqnacceptanceofthereportinprinciplebytheGovernmentofKenyaっJICAwillcomplete  

血efinalrepor亡弧ds∈nditto也eGoYementOfKenyahJlme2006．  

7．OtIler代Ievantissue5  

7－1．TheFutureTrainingPlanatCEMASTEA  

Both sides realized that success of the expanded CEMASTEA 艮111y depended on the  

implementationofthenationalpolicyonInrServiceEduc鵬onandT血ning（NSET），TheKenyan  

Side，therefbre，aSSuredthe・TeamthatitwouldInakebestefEbItStOimplementniSETpolicycited  

血也eSessionalP坤erNo．10f20050naPolicyFramewo止血－一己ducation，Tr血IingandRese訂Cb  

h虻COrdancewi也監enyaEd－ユ心証ionSectorS11pp中正PT喝TⅢ1e（K王SSP）2005－2010ev皿a鮎r血e  

mdofSMASSEprq匝ctpbase－2，  

Th巳Kenyansidealsopromisedtomakee放）rtStOCOntinuo11Slyelev且tethestatusofCEMASTEA  

tobe色CeZTbtofexcellenceinvoIvingotherA丘icangovernneIltSOn／andhtemationalorganizations  

s11Cb鮎NEPADbysecu工血EitssⅥSt血1血ili勺′・  

TheKenyansideshowedthefuturetrainingplana丑e＝eXPanSionofCEMASTEAa5describedin  

Amex－6．Theconsultantswi11confirmfhtherdetai1softheplan，andthenJICAwi11assessthe  

Yiability．  

7－2．OperationandMaintenancePlanofCEMASTEA  

ThE Kenyan side explained thatit wo山d providethe nece5SaTY budget and persomel丘，r  

CEMASTEAaftertheexpansionasdescrib巳dinAmex－7andAn鮎X・2⊥之，andalsoaBSuredthat  

imm巳diatelya丘ergaLettingtheLegalOrder；al1postsfbrCEMASTEA■stafFwi11be丘11edin  

accordancewiththeorgani祖tionalchar亡attachedinAmex－2－2・Thepostswol止dbeadvertised  

StaHdeployedtoavoiddisr呼tionofopeirations・  

〃L  

7－3．Criteda丘）r亡ql止pmmt6∈1已Ction  

BothsidesagreedonthecriteriafbrequlPmentSelectionasdescribedinAmexr8．Nevertheless，  

thc亡OntCntSCOVeredbythePrQj亡Ctwillbefinali：乙edafter気山IlerStudyinJapan．   

∴）  

7－4・A汀弧gem甲tOr仇ew釦訂reSOⅦ■¢eS   

TheTeamwi11estimatethewaterconsu皿Ptionandrecom＝nendaplanfbrwalers叩Plysystemto   

S一ユPPOrteXPandedCEMASTEA．   

TheKenyansideaFeedto免cilitatetheconnectionofcitywaterline，rer10V改ionoftheexisting  

■  deepweユ1ordiganewdeepw亡1］bythemselvesifitisnecessaryfbrth巳e叩anSionofCEMASTEA．  

7－5，ProclⅡmentOf∝・mpl止耶   

TheKenyansidepresentedastrongcasefbrtheprocurementofthef王rstbatchofcomputersbythe  

Japan巳5eSi鴫弧dalsoexplained也euseof加C伽nPul巳r日加10ngpedods伽Ougnre見地isb血gor  

蹄  
A‾9   
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T叩1aclngSOmeparbb）rthemselves．  

TheTeampromisedtofurherconsiderthisissue，andthentoconveytherequestandsituat；onto  

也eGoveTmentOfJapan．  

Amex－1－1 Loca也onmapofCEMASTEA  

Annex－1－2 LayoutofthGeXisting血cilitiesofCEMA＄TEA  

Amex－2－1 0rgむ1iza血nal血a正OfMOEST  

Amex－2－2 0rganizationalchartofCEMASTEA  

Annex－3－1 Listofther亡叩亡或亡d血亡ilities  

Amexr3r2 Listoftherequestedeqlユipment  

Am巳X－4   TheJapan’sGrantAidScheme  

AmexT5   M由orundert且kingstob卑takenbyeachgoverTment  

AmE：X－6   FuturE：trai血gplanatCEMASTEA  

AmexT7   BudgetforCEMASTEA  
Amexr8  Criteriafbritemsselection  
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L，R，N⊂】．1160／224－KorenRロOd  

ト′・？  

2AprH20D4  
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AnnexL3－2ListoftheRequestedequlpment  

N（）．   Equip皿6爪Name   
R¢qu亡Skd  

q■サ  

Physjcs  

5   

pH－3  El∝甘i¢Tu和地bleS⊂t   5   

PH－4  El亡Cmni亡Pr∝isionBalance   5   

PH▼5  Exp亡dm亡ntalApparattlSDfSecondLawofMotion   5   

PH・占  Experi汀】∈n且1AppⅣ鉱USね】‘Fir5tL且WOfMotion   5   

PH－7  Fr亡亡F且l】Exp亡バmm也1App訂且tuS   5   

PH＿8  Gyros亡Op亡WkhS也ndB拡e   5   

PH－9  Opt血lさ珊¢hS巳t   5   

PH－】0  ExperimentalApparatu皇OfCriticalAnglcofLiquid   5   

PH－11  Fam血y’sEf持出App虹血豆   5   

5   

5   

PH－】6  Di由也】Ci沌uitT⊂鏡訂   

PH－17  Full餌ionG亡n訂已t（】r   

PH－柑  HighFr叫u加亡yCirmitTrah亡r   5   

PH▼】9  LCRBridg仁   5   

Pロ・20  ■ ■                 ■      ■       ′ …   5   

pH－2l  LowFT∈qu珊町OsGi】】虹Or   5   

PH▼2ヱ  M已inVo旭g亡Wav亡Ob5亡ⅣhgApp已ramS   5   

Pロ・ヱ3  Os仁illationC王rcujtExp慮ment出Apparat耶   5   

PH＿24  OscillDSCOPe   5   

pH＿25  ■l ●■ ■l ■■ l l．l   5   

PH．2占  Potentjom巳Ier   5   

pH＿27  Semicondudo巧E】鮒印咄App且r江柏S   5   

PH－2＄  Sp8C廿Om出r   5   

PH－ユ9  DCV01tmetく汀   10   

PH．30  DCAm坑⊂r   10   

pH＿ユl  DarbDOmEquipment   

＿ PH一っZ  Ov打be8d】）rqje勇OrWithSeT亡町   

PH一ココ  T閻Cbe／sDe5k   

PH・∋4  T亡aCh仁rS（コl由r   

PH・35  L且boratoけTabl亡（わr10Studmts）   

PH一∋6  ＄軸加nでSCh8ir   

Chemi或Ⅳ．  

CH・1  AnaI叩j亡al古山如¢亡   

CH－2  D17ingOvらn   ユ   
CH・ヨ  Manl】eHe81er   5   

CH－4  pHM亡1⊂r   5   

CH．5  PowerS（】urCe   
CH・占  C亡ntd魚l巳已   ：   

CH．7  EIectTO血Or¢Sis人口ロ訂amS   5   

亡H．立  Ho【plate   

CH．9  X†亡IdahlS餌   5   

CH－10  Me】ti爪史PoinlAロロ訂a山S   5   CH■ll  Mechani血Stir陀r  5   
仏7   
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No＿   王quipTnⅢtlヾむn亡   
Rcquestモd  

Q－吋   

亡山一1Z  台ODMet訂   2   

CH－13  CODAl】ロ肌tuS   5   

CH－14  AutoGIavかSteri】iヱer   2   

CH＿15  Ma訂1⊂tkSti汀CrWi血hotロ1ate   5   

CH－16  Micr〔〉SCO】）e   】0   

CH－17  RotarYV8Cuu血EY如Orat（〕r   5   

CH＿18  SoxletE血dionAl〕b町血S   5   

CH－19  Mり1t卜S11aker   5   

CH－20  R亡丘甘∝Om亡t亡r   5   

CH＿2l  W且t亡rBa也wi血Shak貯   5   

5   

CH－23  W8t亡TDi皇七1】8日On   三   
CH．ヱ4  0v亡rh⊂且dPTOi∈dorw王山ScT巳m   口   
CH＿25  T亡ad】dsDesk   
CH－26  T∈aCh即■sCl18ir   

5   

CH－28  Student■＄Chair   50  
Bio10史V  

丘Ⅰ－l  Di写S巳瓜illES已t   50   
Bトヱ  HM巳t∈r   5   

Bト3  DoM亡也r   5   

Bト4  HY臼‾Om∈tGr   5   

Bト5  SalizlitvC（】T）ductivitYM亡ter   5   

B卜占  Re地政Ometer   5   

Bl－7  SoilAn且1vz訂kit   5   

BトB  mmost飢W8旭rB餌b   5   

Bl－9  C亡ntd且沌亡   2   

Bト】0  Ov伽DTY亡r   2   

Bl．1l  D亡Sicc已tOr   5   

Bl．】2  An山肌icalBalむ1¢ら   5   

Bl＿13  Ma2n亡tieStirn＝rlVithtl（）tt）1飢C   5   

白ト】4  Al】tDdaYe   2   

Bト】5  Stら丁¢O M毎r05ら01）ら   】0   

Bト16  Bi力○¢ularM王¢rO5¢0ロe   10   
Bl＿】7  Colロ刀YCount亡r   5   

Blt18  bGubator   ヱ   
Bト19  Sh8k∈r －   5   

Bl■20  RoはryMicrotom∈   5   

Bト2】  Cl亡anBmch   ヱ   
Bl－ユユ  VonnMix亡r   5   

Bl・エコ  Adj11写tabl仁Pipc批   5   

Bト24  R∈Cipro比Iin畠B誠hSh止∈r   5   

Bトヱ5  Wat訂Di筑illation   2   

Bト2（i  OY巳rh亡dPrqj亡瓜）rWi血Scre町   

Bト2ワ  T亡且dh亡r▼…D亡Sk   

Bl－3q  StudGnt■sCh且辻   

M8th⊂mat】⊂3  

MA－Ⅰ  P∈SOmaユComptcr   

MA†ユ  WS   

MA－3  Pro訂m濾1eCa】culator   

MA．4  OveFhe嘘Pr匂蛸OrWi血Serc⊂n   

MA＿5  Teachersロesk   

MA▼占  T亡aCher’5C】1air   

MA▼7  S餌dcnt■spCDesk（払r2S【山cnts）   

MA－8  STud⊂¶t■sChaiT   

一
〆
．
 
 

物
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No，   Equipm∈ntN且m∈   
見開ueSt∈d  

q●け  

L亡Ct∬亡RooTm（5rDOmS）  

LR－1  Ov巳壇埠dアrdectorwi血S訂亡血   

LR▼ユ  T亡且dldsD鮎k   5   

LR・3  Tcach⊂ナ5Chair   

LR－■  Sl－Jde机▲5L巳CtⅥr¢Desk（知r2S亡ud亡n15）   125   

LR▼5  Stu（】らnでS亡hair   250  

01罰比Block  

OB＿1  アリl¶血相触・Adl血is加tiveO臨亡亡（ユ05ta呵   4   

0さ・2  Fum山花知rO伍出払Ⅰ■TwoDeputyHea血弧dAdmini旦廿ativ巳0餓ce   

OB－さ  如爪iturefbTP抑叩R00m   

OB＿4  FumitureLorO茄仁e亡hiefAdvisorandCoordiT）atbr   

OB＿5  FumiIu柁知Of類比知rI加8dofC亡n廿CaれdRcc亡ptlOn   

OB▼6  FuTh加代知P血timgR00m   

OB＿7  F11Tnim一己fbTConfヒrenc∈Ro（）m   

HB▼1  Flユmitu帽ねrちedR00nl   】10   

HB．ヱ  Flユm加ー亡ぬrM亡出丁場Room   

冊・3  Fur山血相血rkD血色Room   

HB－4  F11mit∬eぬTSeminarR00rP   

HB▼5  Furni加代ぬ†Stor亡S   

TOTAL  

Li筑OfE叫ip爪印tr亡qt血dinmt血叫LaⅦ1dlけ，Di皿i咤H軋HosほIs，Lc地代Hall，Adminis血don，L∝甑曙   
Rooms皿dCol叩ut訂RoomatCEMASTEA（Ess亡n七山）   

l  AきSく－爪¢d¢00k軸叩pl如拙5mdl】tm3il冨，柑1d訊ロragら  

2  LanndTYmaChines．dTyerS．ironi昭etC，  

3  B8Sic血m加代5  

4  B8Si¢bmj加代S  

5  B出i亡鮎mitUr⊂主，Publi〔出血鮎S門tem，pTq】巳C柏r，5Creen  

6  PBA⊂X血弧即5叫b8S王cflⅢ1i山一e5  

7  三■       ・ ■ ■ ■  

8  Comp11t耶．画血椚．SO允wares，琉C．  

PHYSICSREQUTREMENTSFORm王l・花WLABSATCEMAST去A  

Tab】∈balanc∈   

2  TaもIebalanc巳Wdか也   

3  T叩Gm⊂85Ⅵr∈（FinGC011V亡X）   

4  T且p亡m∈出lユ陀   

5  Vemi亡「印11ip椚   

6  Mi由一Om亡t亡r   10   

7  D増血p血i・m巳1er   

8  R組di－唱t⊂1escope   3   

9  Op雨a】10uⅥ汀   7   

10  Sphcrometer   l．〕   

‖  〟am5tOpCIock   由   
12  S廿Obo56Dp亡   

13  Compactdigi血加mo－n飢訂   1010 

】4  EIcc廿Onictl旭mbm⊂t亡r   
3   

15  El¢C甘Oni亡血emometer   
3   

〟年   斬  A・18  



No，   EquipmmtN町e   
R亡qu⊂幻亡d  

q■サ   

16  DCVolm⊂t巳T   10   

17   ACYOlhl餌亡r   10   

柑   DCAm亡t亡r   10   

l，   DCAm⊂t亡ー（centrem亡l亡わ   10   

20   ACAm虹er   10   

2l   Micr08me也r   10   

22   G如Yさ∫10mGt亡r   10   

エコ   D亡mOnsmtiong山V抑OT加t亡r   10   

24   亡ニー¢uitleSt亡r   5   

ヱ5   111憶訂立tingw釦廿n麒er   3   

26   1ns山ationr亡Si罰ancct已虞巳r   ヱ   

ヱ7   Metert〉ホd酢   10   

28   Vadabl（さ陀Sistor   5   

之9   po也IeWh虚脱On亡bTid酢   5   

∃0   鼠e写i筑抑Cebox   10   

3l   Si卯8】g甜亡ー加r   5   

3ヱ   ACcir¢uit叩P且Ⅰ甘hlS   5   

3ヨ   CRTOsci110ScOp亡（Si】－gl亡廿狐e）   5   

さ4   Syn¢虹OS¢Op亡のual廿且Ce）   5   

35   mp⊂rim亡爪出1ever   5   

3占   S亡tOrPull巳yS   】0   

37   肌ee18nd8知己   5   

ユ畠   hcline叫加∈   10   

39   Fdction琳p亡hm∈コblappamt旧   10   

40   Springs¢加S   10   

41   ■ ■ ・■ ■   ・咄 ・   10   

42   For亡em朗鵜urm皇叩Pamm5   5   

4ヨ   Exp亡nmcn血筑亡已Ispring呈et   10   

44   吉qⅥilibdumappam叫わrd訂nOn甜atjon   10   

45   王qⅥilibrlumappamt閏   10   

46   As50H∈dw⊂i如如dyr18mi¢S⊂Xpedm巳nt5   】0   

47   ▲  ll ■ ■l■・・ 三  】0   

48   Ca爪accel廿atiol18pp出甘hlS   2   

49   Lirほ訂包iTt沌⊂k   ヱ   
－   50   U山鮎m⊂ircularnlOづonapp訂血S   】0   

5l   さ山1i5tic¢椚app且几mS   2   

5Z  乞Xp亡dm巳ntdva00ul¶drop加b⊂   2   

53   F山1jngbodyacc亡1era加gapp山‾且tu5   ユ   
54   El亡C鵬cro【Hionpl良胞m   ニ   
55   Col】isionb山Is   2   

5G   Gy叩S亡Ope   2   

57   Dell写iけm臨Summt与飢   5   

58   Ardimedes▼sphn亡iロⅠ亡dem亡In郭mtiorld亡Ⅵce   】0   

59   p郎亡甜5pn口叩1eapp且滝山s   10   

60   勒′drau】jGpreSSur∈pump   2   

61   Wal打pr亡5Sureappa柁ms   ヱ   
占2   Buoyむ1亡ymcasurem餌1tS⊂t   lO   

6〕   Wat亡rprcsmre8pp8r白山S   】0   

G4   Si叩】亡Y8CuUm叩担伯山S   5   

占5   Va¢皿m即u即   コ   

〃7   
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No．   EquipTn知tName   
R¢∈d   

66   M已gd亡burgbmi印h亡r曙   2   

占7   Torri亡⊂】1i●sl已WapPara仙S   

餉   Vacuumbcl】   

69   MerロリけmanOm坑∈r   

ウユ   Expd加mtCylhd⊂r   
73   W色t亡r亡出0ボme比r   

74   Sp郎i加beatn】亡鮎um⊂nt且飢   

75   n亡md亡Ondlユdionappa∫atuS   5   

76   ConY亡dionapp訂atu5   5   

7ウ   Linearexpansionte乱打   5   

7邑   Brominetube旦   5  

79   H亡釦既Pan如nba】】抑dlうー鳩   5   

・80   D唇WpOil】lm亡鮎心柑m∈ntd∈Y加   ユ   
さl  Brくl＼和i8れmOtionobs訂V出iondeYic巳  ヱ   

8ヱ   M亡血払i亡alg出mbddapparm15   2   

83   Light畠OurCe叩par血5   5   

糾   Li由t細u柁亡aPpar独15（Forin紺u加増   5   

85   Liか印urC巳box如即up鋭p加汀加ts   】0   

86  Lightr巳加¢tiond亡Vi比   10   

さ7   Opti亡丘lⅥ′at亡T【ank   5   

s8   Opt王c且1b亡ndl   5   

5   

．90   ConY亡Xl⊂nS∈S   10   

5   

9ユ  A（：山口maticl亡nSES   10   

93   Conく：aY亡1巳n5；巳S   10   

9ヰ   L亡nS弧dpri5m5et   10   

95   W且t亡rle耶S琉   5   

96  鮎由t抑帥dprisms   10   

97   A血Om8ti¢p】1Sms   15   

粥   P】む】亡mj汀Or  ヰ．   10   

99   C卿V巳Xmi汀Or（Wjth5t加d）   10   

＿100  Co】】C畠Y⊂mirror   10   

10l  Simpl亡i】lumination】¶改er   4   

102  So18rb弧叩′明uipmmt   5   

】ロコ  Sol且ー．b出1elγp明仁ls   5   

104  S（】】訂ba正巳町mOtOr   5   

105  IIE・NモG鮎l鮎亡r   ヱ   
106  Laserexp卓出m町tCqulPmentミet   2   

107  M5G加】so】1int⊂r允mm疏訂   2   

108  Li帥tsoIJr亡⊂払ryGung辱exp打im∈nt   ユ   
109  Slitさ既知youn呈tS∝匹血】餌t   2   

110  Line印亡GlrumIightsou化e   5   

11l  Sp配trO誠Op巳   5   

‖ユ  G血一指5p⊂打05C叩e   2   

113  Sbdiumlamp   
5   

114  N亡凧O11’sri喝appaJatuS   5   

115  ht亡ー知¢nC亡platc5   10   

痛  A，20   



No．   EquipmmtName   

116  Di鮎cti8n伊atl叩prOduGtion叫叩mmt   5   

117  N亡W10ntS叩lolユーdisc   2   

118  Opti¢a】slit   ヱ   
119  P0l打l之1rlgplat亡Sh亡ds   5   

】20  Symp址h⊂tictuningforks   】0   

12l  Stand町dlⅥning知止S   5   

122  R亡SDn弧亡亡d－um（廿弧5p椚nt甘p∈）’   5   

12ヨ  Sounde叩訂im亡nt8tio¶bt   2   

124  C餌hod亡且汀汀SOnanC亡appar虻LIS   ヱ   
125  Ajr印1u土mre50h訂l亡亡且ppar址us   10   

】Z6  ■－… ■ ■i■ l■■1・   5   

】27  Sonome‡er   ニ   
12監  Sほtho5COPe   ヱ   
129 Rotary dnun 2   

130  Barma田地   10  

B訂ma卯砧   】0  

B町ma卯貼   】0   

131  UShapedm8卯モb   川  
UShap亡dma辞et5   】0  

USllap∈dmagn⊂旭   】0  

UShaped巾8押出   】0  

USb叩亡dma四郎   10   

132  Rhgma印醜repel】ing畔p∈血mtkit   5   

133  鮎ngma伊砧S眈Oft血   2   

134  Fそ痛憤m8脚亡tpi亡e亡丘   2   

135  N印dy血血m冊卯胱   5   

136  Ma釘l勇isGdst⊂∈lwi陀   lO   

1】7  Mi醇l飢i5亡drubb巳rbar   】0   

13B  M8gneticpol亡d⊂t亡CtOr   Z   

139  Magnc厄slngappa∫m5   2   

140  M埠l亡ti占ing亡Oil   5   

14l   Ma印亡tic加】d申P且r弧1S（知OHア）   2   

】42  Hi冨bpow⊂rCIcctrom旦那飢（8）   2   

2   

5   

】45  Ma騨】edcco】np出≦   IO   

】4占  M喝netjcneモ伽   10   

147  Dipn亡d】亡   2   

】48  Ma印∝i⊂Sh王cldt10Ⅹ   5   

149  Magne由ShiGldsh亡武   5   

150  Rola町或且ndfor丘ictiorlrOd   ．5   

15】  下山仇io】1丁【〉d   10   

152  El乾けOpわ0化S   5   

15∋  El∝け○式ati¢pmdul11m   

154  Appara咄如伽U】omb■slaw   5   

155  ■  －  ■     ll  ■ ■■   － －10   

i56  El軒○武弧jc皇m亡r釦Or   5   

157  Hamiltonrot笥tOr   5   

■
す
、
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｝J0．   EquipmmtN町l∈   
R亡que出d  

q’サ   

】5写   Lせyd餌1J訂   10   

159  Disdl訂gCTOd   5   

160  ln卯加ionpl政一m   2   

】6ユ  Cap誠itanc∈叩para山S   10   

162  Con（kn5訂appara加S   10   

l占3  C叩乱亡itiv亡亡h訂呈emet8r   4   

164  C叩aCitorapp肌tuS   ヱ   
16占  ■  ■ ■■    l亨 ● ■ ■ ■ ■   10   

167  Handg⊂n耶止Or   5   

l（；8  El巳C扇ciサeXperlm缶Itboむ■d   10   

】占9  El巳dr王caユexp血m手相kit   10   

170  Drycelle叩巳Timen也】亡叫ipm亡nt   

17l  5Ii函rl沌OSW   】0   

172  R亡Sistむ沌亡亡bmpadsDndemonst仰br   ユ0   

173  m亡OStatpaP訂   】0   

174  pot巴ntia】demon知価r   ヱ   

176  Fl印血良一s】8≠■d軒nロn5tr弧Dr   

177  FIcI最n呈■s】awdem印加tor   ユ   
178  M8卯由仁鮎1dモXp仁山m⊂nt亡quipment   】0   

179  M8卯雨¢鮎Id亡Xp血rlmtati8neql】ipm印l   5   

l写0  O11亡代∈l■mour   10   

18l  ‘■J      ●      ・ 川  ■   

18l  アポm叫′弧d5亡抽nd町COils   10   

183  El¢甜Oma卯etic蜘畠山m⊂山名亡q11ipmenl   2   

184  bdlユ餌ioncoi】   5   

185  Va亡仙umdis血む皇∈山b⊂   5   

186  OGCroolほ’stub⊂   5   

l写7  Cr00keIs旬b亡d亡n¢et王on亡丘ヒ亡t   5   

1g9  Mi此奴－s⊂1亡m皿taワ血甜ge叩p乱用mS   

】9l  Ff町kHc化8PparaⅢS   

15〉2  DifR】SionGlo11d（血amb巳T   

l≦〉〕  RadioactiYet亡筑P18¢e   

■ l●． ■・・ ■・・   

RadioactiYete5tPie亡e   

194  R立diatioTld⊂t∈dor   2   

195  SoftはⅩ・柁yapp弧ns   2   

196  ReBulatedD，C．powcrsupply（inpu【240V）   5   

197  Va亡uumTub∈pOWGrSuPPlytyp¢B〔input240V）   5   

19S  DlγC亡11h01dGr   1 10 

199  Lead】i此W血alligatorclipatt8血d   50   

200  upt叩COmPut∈rS   Z   

20l  LCDP†東口Or冨   ヱ   
1 2 

203  T，VSET   三   
204  VHSVid巳Oplayers   2   

205  DVDp】aye門   2   

仇7   

晒  
A一三ヱ  



Nq▲   モq扇pme出N8m亡   
Requ亡訊⊂d  

q■甘   

206  Videoe且m⊂T且   

207  Slid亡prqj⊂武Or   

20掌  Cm廿漁色e（Fixedb′P⊂）InputY01t且ge240V   2   

209  OSKl】28DStopwa工血   20   

210  鮎鮎飢i咤l亡1亡SCOp亡   

2】1  Rc缶act王ng拇】田¢Op亡   ヱ   
212  W00d姐dm⊂t山亡ylinder   】0   

21ヨ  ¶厄祀㈹l抽nductiYitymeta】sapp打am5   

2】4  F一打1uh■smotor   5   

■   ■     … ・■■・r  

伽即鮎血噸   20   

ヱ   B8】IDOrl皇   100   

3   B亡ads   】000   

4   Woo血nBlocb   】00   

5   B10WPipe（恥tc）   】00   

6   Co1011r⊂dmarbles   】00   

7   El一代】仏¢弧S   50   

8   Fi】⊂   25   

9   Filterpap巳巧   100   

10   Funnels   25   

01暇blo血   100   

12   G18SSrod5   日和   
】3   Hむm∈T   ヱ5   

】4   h）nfilingさ   20   

15   ConcaY亡1亡nS   】00   

Handlen5   100   

Ⅰ7   M且dli刀eSC珊an（Inv也   100   

1会   Opticdpins   100   

19   Pap⊂r⊂坤s   100   

ヱ0   P喝board筑血d〈With】巳V訂）   ヱ5   

ユl   P】出血ine   50k色   

ZZ   Resisl：山¢亡Wir∈   25   

24   Rubb打如pp亡rSwi山holes   

＿   25   S8ndpap亡「   25   

ユ6   SGissors   50   

27   Spね15pTingsw血8p8int亡r   】00   

三石   Slr且WS   50   

ヱ9   Syd【唱巳S   10ロ   

30   Fus亡   50   

31   Punch   】5   

ヨユ   Vj亡e   15   

∃∃   El∈Ctric工）ボIl   50   

34   Sur払∝Plate   20   

35   AnviI  中   25   

3占   EIG（tricwoodworki∫鳩100l   25   

ヨ7   Ci代ul打出W   50   

ニ   Twi罰dr川   25   

仏7   
予－  
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NoT   ≡qtlipm告郁N釘n亡   
R亡qu⊂或亡d  

Q‘甘  

1001hltJ：  
4  

SGrtwDzIYCTS，CIJttingPl血s，MonkGySpaT）nCr，RoundFil亡，  
●   ■   ■ ■ ■l   ■   

SMASSEProposcdlistofEquipment且nd＆ppar且ttJS知■tWOn亡WlaboraloriesatCEMESTEA  

⊂ATEGORYA・はpriority  

1  1n丑■a・rCdsp亡CITDPhotom＄teT．Withprintcr   2   

ニ  UV〝王sibl仁平∈亡trOphotom⊂t亡rWi血phnteT   ニ   
3  Vacuumpump   ヱ   
4  Magneticsti汀巳r   10   

5  Icem如こer   2   

6  G出亡komato訂叩hwi血printer   2   

7  Abb∈r⊂f血氏Om餌打   2   

8  宣● ■  ●  －            仙   ヱ5   

9  Poladm∈t亡r   25   

10  Co－－d11血C巳met巳rWi止血巳Cells皿dて古口p∈ratur∈prOb亡   25   

田  Pot印tlOmet¢r   25   

12  Jotll亡me旭r   25   

13  Galvanomet訂   50   

14  Highv01tag叩OW訂Supp】y  

15  Bc白k⊂一言   】00e8dlSiz亡   

l占  Beakers  

17  Beak亡l苫  

19  見olmdbot10mCd幻ask  

20  Flatb（氾Omflask  

2l  Erl∈mmFy訂幻鮎k  

ヱ5  Di富Iillin呈8出k   lDe8Cム5i㌍   

26  Dはilli丁場鮎慮  

27  Di写t王11ing瓜田k  

28  DistiIli一喝創出k  

2‰，  Disti11ir唱瓜田k  

－  3l  Dislillingfla5k  

3ヰ  M亡11i一時pOint叩Pむ甘tuS   

35  D王sh亡S   

36  Di血⊂5  

37  Disll亡宜  

】包  EY叩Ontin呈basin  

40  cmcibl∈S  

4】‡  一肌lCit）1∈5  

4ヱ  El巳qrOniくbal訂】C⊂   

43  Adv丸田亡∈dbalances皿alytica】   

44  Ohausb且】m亡亡S   2020 

45  Sph亡ー巳S弧dbaJlさ   之Op且⊂ks   

紳   
酵  A．24  



No．   Eq－ユipm亡ntName   
R  

46   Sph亡rCS丑ndba抽   

47   Sphere写抑db81ls   

48   ロiamoTldm01y畑Od（且tOmic】¶Ode】）   6kits  

49   G沌ptl加molymod   6kits  

50   SodilmlChJoride・mO）ymOd   放ね  

B弧叩CO皿成一OrG】】P5   40  

52   Bam訂yGOnn亡dorclip与   ヰ0  

53   Stackable cell holders 10pairs  

54   Cdlt101d椚   50pi亡亡亡S  

55   M面1）uIb叫dfus亡t⊂封⊂r   10  

5占   B弧町Cb訂g訂   5  

57   鮎血相咄け知呵／   20  

58   ▼ ■・・一 －■■ ＿…l   50  

59   Pip亡批droppin営bott】亡   ヱ0  

占0  R⊂ag皿tbo止ks   100eadl  

占1   Rm巳ntbonl亡写   100巳8dl  

62   W85hbo相e   50  

50  

64   Buretは   50  

65   B城S．r亡tOTtSt加d －   】00  

66   C18mp∝血1抽出   100  

67   100  
Boss  

占包   B11nSmb11m亡r   50  

69   Tripod srand 50  

70   Pip¢¢lay   100  

71   G竜山ヱe   100  

72   Bum釘   50  

73   L已bo叫g鮎bum曙   50  

74   C亡れt日蝕gさt打ga   ユ  

75   CIvom如OgnphyJ且r   25  

25  

77   Chomatog氾PbycoIum♪  卓   25  

78   Bul亡n亡brusb   50  

79   FlaskbnユSb   50  

畠0   T∈武tub∈bm写h   100  

象l   S・T且ngeCOlodm巳t訂   4  

g2   pfi血○∞血d此山iサ巾咄ri   之5  

幻   BじIbl101d打M．E．S   100  

84   CroGO曲eGlipさ   25Pack5  

85   PlugSw加b   25  

弼   Cqpperwire   
87   Di由也1v01tInet訂   Z5  

88   D三吉itdmili叩1□neter   25  

8p   Di甚it山肌net即  P   25  

pO   ■ 呈・－     ■ ■   Z5  

9l   MDYing00irmi耶m∈ter   25  

9＝   Volm亡t叫dl】alr肌ge   ヱ5  

93   Tもis11亡且Inn亡1   ヱ5   

体し   
酵  A・25  



No．   Equipmentlヾ抑e   
R∈qu亡訊亡d  

q●サ   

94  Filt打血nn亡IsTunn⊂1s   1s   

95■  Sep打且ti相知nn亡1   25   

96  Tripletap   25   

97  Measur】r唱Cy】inders   25∈貼hsiz∈   

9g  Mc且Stmn呈Cy】indeT5   25亡aCb   

99  Gra血現巳djl唱5   10印dl   

100  PHb餌IGbm⊂t∈T   】0   

50   

102  血oppingplp餌t65   50   

】00   

50   

105  即囲漑相加   50cach   

10占  皇loY⊂皇   100   

107  S滅相gO宕gks   50   

108  Ga5m耶l琶   50   

109  Scis50TS   50   

l10  RDd   10nle8血   

111  Mo軸∫叩dp∈S加   50   

l】2  或Oppe帽   50p；印eS   

】13  Cork   50pi∝eS   

114  tOIlg＝   25   

115  d亡：Si亡C且tOrS   lq   

11占  Co】七boⅣ3andi也acce5写Ori¢S   10s亡tS   

117  Gla5Stub⊂Gutl訂   10   

1柑  如l写⊂   200   

11P  pnhd血亡qrpap訂disp亡nS亡r   5m   

120  Boiling印b∈5   1000piモC∈S   

121  T亡3ttubes   ヱ000   

122  T⊂或tub亡5   ヱ000   

12ユ  Te故山beho】d耶   50   

100   

1ヱ7  Tbmom亡t⊂帽   100   

‾ 1Z塁  memome也帽   50   

129  Stopw8比h   50   

130  Stopw出：h   50   

131  Tubing   コqP耶b中一O．5m   

】ヨ2  T11bil嶋   コqP且CborO．j   

1ココ  ¶止ing   20P且d巧OrO．5m   

1ユ4  Waterdeioni折・   3   

135  W如rstill（鵡ti此r）   3   

丁36  Lieb¢gCO】1d⊂n3∈r   25   

137 StillheaQ .. Z5   

138  Buch刀6rfilt（！rf壇k写   25   

13！〉  S81l・brid∈巳   50   

】40  U一山bc   50   

い＝  Copp打払jlelectrod∈5   5P8Gbor】0   

ユ4：…  ヱincp加亡S   5pa¢ks   

143  ■  …   5pa¢ks   

ル如   
A▼ヱ6  



No．   EquipmentlJam¢   
Requ∈幻∈d  

q‘サ   

144  L⊂adpla咄   5pa仁b   

145  Ho茄nam■svolt立汀汀n⊂M訂   10   

146  B亡ebiv亡Sll巳げ   25   

147  pnetltn且t；亡打Ough5   25   

148  Gasj訂   50   

・149  G貼j打亡OY亡汚   10P耶bor10   

4   

151  De¶喝柁t王丁場申ODm弧dc叩   50   

15ヱ  AbsorptlOnttJb巳S   50   

50   

155  Sampl亡OrOT∈S   2ror担Gh良l亡S叫   

■ 2   

】0   

10   

l印  Labcl）a巧   60   

16ヱ  FTidge   ユ   
】63  pow巳r引ユpp】y   】0   

10   

165  H鞘山岳m打胱   10   

】66  CTX   ニ   
167  L叩tOp   ヱ   
168  S亡anr氾r   

189  ms巳t   2   

170  VCR   2   

亡ATE¢ORYB  

OHP   2   

ニ  S亡i亡ntif‡cc81飢11虹OI盲   25   

∋  Mさin5餌珊Sionl巳ad   10   

4  DIJSlbin宮   20   

So血1∈tロ【mGtjonappm山S弧daccE開肝l∈S  曲   5kitヨ   

6  VideocameTa   

‾  7  1CÅM皇00S亡n亡亡k亡む加柁   

l寸B：Fpr且IrM亡qu巳ⅣOn叩eCi6c癒oTlre虎rto；  

Ⅰ．Phi坤H且汀isC血10gueユ003  
mO脚WaS∈iki（05K）・Sciepc¢抑dEdu且t王OnC且也】oguち4山⊂d．   

BlOLOGYLABORATORYREQUnEMENTS  

A：EQUIPMmS－1STPRIORITY・PERMAJJETSTOCK  

Fo（）dcalohmet巳T   】Opcs   

ヱ  且e甲irometer   】Op亡S   

hctlbaIor   4pcさ   

4  Au10ClaYe   4pcs  

ヰpc5   

5  Aqu訂iunl   】Opcs   

占  Microtone   ユOpcs  

Mi亡ー凸t（〉ne   】Opcs   

7  C巳ntr汎唱亡   ］Opcs   
8  pr甲訂巳dslid鮎  

】0さ璃   

抽プ   
済  A・27  



Equipm亡ntlヾm亡   R巳qUeSled  

】Os亡b  

PT印打edslid亡S  】Opcs  Pr印訂已d51相関  】Op亡S  
Prep打出Slid亡S   10p亡S  

Pr亡p且ー亡d51id⊂S   10pcs  

pr甲訂巳dsli血写   10pc写  

Pr印訂edslid∈5   10pcs  

Prep町edslides   10pcs  

P柁p打亡dsli加S   10pcs  

Pr印訂⊂d51id出   l（Ip¢S  

Pr甲奴Gd51id⊂5   10卯S  

Pr印訂edさ1ideさ   10pcs  

打印打亡ds】id亡S   10pcs  Pr印訂ed写1ide写  10p亡皇   
呈   Photom⊂t6柑   10p由  

Photom⊂【亡円   10pcs  

Photomct亡柑   10pcs   

9   Stc血OSGOp亡S   10pc5  

St血os⊂Op亡S   10pc5  

St巳血oscope5   10pcs   

】0   Cl王no飽t   10p¢さ   

Mkrosc叩eS   50p亡S  

Mi併OSCOpe写   ヱp¢S   

1ユ   BinoculⅢ・5   10pcs   

Camera   10p出   

14   Wモi帥tb山神曙   10画5   

】5   BuTISenbllme指   50pcs   

16   Tripod5tむIds   50pes   

】7   Models   10p¢S  

Mode】s   】Opc5  

Mod亡1s   】Opcs  

Mく〉de15   

Mod亡Is   】OpG5  

Mod⊂1s   】Op亡S  

M（】d亡IE   ユOpcさ  

Models   】Opcs  

Mod巳1写   】Opcs  

M凸de】写   】Opcs  

Mod亡】s   10pcs  

Models   10pcs  

Model呈   10p亡S  

Models   10bc5  

M（）dcIs   】OpGS  

Mod亡l5   4pc5   

●
■
．
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No．   Equipm亡ntlヾ皿亡   

Mod亡1s   4pcs  

Md亡1s   4pc5  

Mo由Is   10pcs   

18．  Du虞binwithlid   10p¢S   

D知和血射血   50匹5   

20   R亡翫g亡r8tOr皇   之pcs   

21   C81cul弧Or5   20pc苫   

22   Char堕   10p⊂S  

Char臨   10pcs  

亡har臨   10pcs  

CIlar年   10pcs  

Ch机S   10pcs  

Cllむt5   10pcs  

Cbむ1s   10pcs  

Cha佃   10pcs  

Char臼   IO pcss 

ヱ3   Vidcor亡COrder   2pc石   

24   Videocam訂8   ユpcs   

ヱ5   Dヽ心／VCDpl町訂   4pcs   

26   Ov訂h朗Jdprqj亡dor   4pcs   

ユ7   ロワi一喝OV研   4p¢S   

ヱ8   Ske旭t01l   4pcs   

29   Hotp18t亡   4pcs   

30   T加椚肌一口亡l亡托   50p亡S   

31   Slid亡pr句亡∝Or   4p亡S   

32   S】id亡Yi∈W亡r   4pc写   

33   EIG亡打jcbalanc巳   4pcs   

34   St叩Ⅵ【血e5   100pc写   

∋5   Sa刀dba也   10pG5   

36   Prts∈Ⅳ⊂dMadneorgmi5mS   20pc5  

Pre写eⅣedMarin亡Org弧ism5   ヱOpG5  

Pr亡S亡Ⅳ亡dM且dn⊂Or辞nlSmE   20pe5  

P代S釘Y亡dM包血亡Orgml写叩 楓   ZOp亡S  

Pr巳SerVedM且rin亡0柑むIisms   

Pr¢SeⅣ嘘Madn亡OrganlSmS   20p¢5  

PreseⅣedM打iIleOr皇misms   ・20p闇  

pr亡S亡Ⅳ亡dMa血eor岩肌；与mS   20p⊂S  

pre写亡Ⅳ由M訂jnGOrg弧i3mS   20p亡S  

Pre5引1′由M山五1GOr写弧i3m   ユOpc5  

PrモSeⅣ由Marh亡Or岩肌血ns   20pcs  

P代SeⅣ由M訂ineor写弧ism写   20p¢S  

P托S亡Ⅳ亡dM己一山eDr苫弧ism   20p亡S  

Pr亡≦亡Ⅳ⊂dMar加or8且再ms   20p⊂S  

Pr亡き⊂Ⅳ⊂dMa血eor鎧袖ism5   20pcs   

∋7   Sprir唱b8lanc亡S  ．   10p亡S   

3写   S¢alモb81む1G亡S   10pcs   

ヨ9   TroIl亡y5   10p⊂5   

．40   C凸mput亡ナ   4p⊂5   

ヰ1   PrqjectDT   4p亡5   

ヰヱ   W且t巳rdi写d】1e－   4p亡5   
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No．   Eq－ユipm珊tlJ抑e   
R明ueSted  

q●サ   

43  D亡印丘cc比r   ヱp（コS   

44  Anim81c亡唱∈S・Viv8血   100f巳aCb   

45  T仁1亡Yi5王On   4p亡S   

4G  St亡丁亡Omi亡rOS地p亡   10pcs  

10 pcss 

B：APfIARAmS－21・JロPRユOR打Y一己コ（P王TIDABL王S  

】00pc写  

100pcs   

2  Testtubewi也co†短   200p亡S   

3  T亡武hlbGr8Gb，   

100pcs   

8  B亡址椚－Pyr鞘   50pc5  

B亡止∈柁－PyT比   50pcs  

B∈ak亡rS－Pyr軋   50p⊂S  

B亡a上巳柑－Py⊂X   50ml   

12  Blユ1bbold∈rS   

田  
14  Boilirlgtube5Wi血coTk写   

15  W正亡gauZ亡   ヱOp¢S   

エロp仁王   

之0  Hack5；aW   10p巳5   

ユ2  Pla筑icb鮎k亡也W地亡飢′訂S   

一 之3  Syring甲   

Syringes 

24  Wat亡rbロセl∈5   

ヱ5  Fl皿n色l   

亡：R且ÅGENT＄AmSOLUTlON：3RDpRユOR】TY：CONSUMLES  

1 Chemical 201i廿es  

Chemical   10kg  

Cbemical   】000g  

memical   101唱  

⊂h巳micaJ   ‖i甘亡  

11itr巳  

】Olitres  

Ch餌micaI   】Oli廿亡S  

10kg  

Ch亡mi亡且1   101i仕亡豆  

Ch亡mi（忠】   101it陀S   

物   蝉  
A＿30  



N。．   Equipmcnt Name 

ChemiGal   

Chemi亡且l   

mmicaユ   

C11emi¢由   51i加5  

Chく：mi¢aI   51i℡e6  

Cb亡mic且l   51唱  

Cb∈miGal   11i廿亡  

Ch打icd   1k色  

Ch印Ii仁山   ‖瞳  
Cb缶Ⅵic81   

Cbcmical   

CムcT山cal   

Cb¢mi¢8Ⅰ   1H廿モ  

亡he】¶i飽l   lkg  

Cll∈ロ1i凪1   ll正亡r   

ヱ   En箪／m亡S   1kg  
En司・lrI⊂S   ・lkg  En甲】田  lkg  
En勾Ⅶ亡S   】火星  
En卑／m∈S   lk各  

En叩C≦   lkg  
E呵meS   1kg   

3   ーSl】r苫ical■GIDVeS   50pksorI00et亡h   

4  Ga5Ca正三dges  12pcs   

5  D巳1iveヮmbes  】00Tn地t5   

ITEMSI70RMAⅧMATICSROOM  
1．   Manila   20rちmlS   

2＿   Ⅹ血Ⅱingtk舘d   凹jOr亡■dl∈01（】W  

紐it血g眈柁ad  

餌血in鳥山℃且d  

Ⅹnit血射机舶  

】．   Glue餌jck   10doヱmS   
■  

4．   Wood宮Iu亡   10b仁山es   

5．   0茄ceg山e   】Ot10tu亡宣   

6．   Rubbcr bands 

Rubbモ汀bands  

鼠ubb打b8nds  

Rubberb且nds  

Rubberb抑ds  

7＿   TTaCingp叩訂   10roIIs   

8．   Matchstick5   1canD1101】   

9．   S一丁awミこ   】Opa汰⊂也   

10．  怠l桓Ⅶ血   10（Ioヱen5；   

ll一  FIi白油打b   】Odozm写   

12．  FeltpⅢS   lOd8Z亡ny仁OtOtlrS   

13．  Dlユ頭e5Spl亡比丘or血山k   10d（I2enS  

Du甜e写さPi維∈50f血alk   5如ZmS   

14   Soma¢ub亡S   1sack   
毎
．
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No．   EquipmentNam巳   
Reque筑亡d  

q■吋   

15  BG且d皇Ofdi丘ヒー亡nt亡Olours   川plCkets／亡b】ou†  

Be且dsofd此忙ntCO】ours  

B亡8dsofdi如t¢01011rS  

遇eadsofdi詭ー亡nt⊂0】8urS  

B∈8d50f■di飲ー巳りtCOI01JrS  

16  M且也】亡m且ti¢d也b】亡S   50・COpl⊂5  

Ma山肌血i亡allab】∈S   58copl⊂S   

17  McTcrrul亡S   20piec亡S  

ヱOpiec田   

18  Blaclこbo訂dnlkrs   ヱOp鹿田  

B18亡kb亡〉且rd】11c招   20p加亡S   

19  A50m吋¢也Peme出ur亡   10p王巳∝5   

20  SpriI唱b且l皿¢C   20piec閃   

22  Plar帽mirT（I指   ヱOp加亡S   

Z3  Geometdcal別心   ヱOp加∈S   

24  At185笥   10pi餌eS   

25  PlⅢeybe晦   10se也   

26  P18yingca∫由   川p引火餌S   

27  Po】也bl亡S8食bo町d   】Op加亡S   

32  且巳止e巧二i）50ml   

33  B亡IIs   

34  Stopw且tdほS   

35  V巳mi巳r腿1ip⊂托   20pi鰐eS   

36  Mi亡TOTn亡廿亡S椚Wg耳uge   10pi∈C∈S   

38  Hydrom飢汀   

39  0明沌owc且n（Eur∈kac加）   

40  WatlGIo（コk   

4l  Gcoboむ▲ds－PI鮎ticorwood肌   

42  P亡gb（柑rd5－pO血b】¢   10p鹿田   

43  F】x亡d訂idbo町d   

44  Bl虻kbo打dgcom打icalin筑ruments   10s虞S   

45  Polygo血5h8P亡S－鮎沸爪∈d   10pack巳巧   

4（；  Ma評di亡亡OmPaSSPロIntS   10pic∝S   

50  C8】culalO†S   

C81¢u18Ⅶほ   

51  Tick巳r」t叩Ctirner   

■
t
．
 
 

・：掬   
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No，   Equipm印tTJm亡   

5ヱ   Tro】1cys   10pi⊂C亡S   

53   Trundl亡Wh亡亡1   10 pieces 

54．  Pul】町SOfdi丘ヒr亡ntd；amete巧   10s亡也   

55．  Dice   Åp鼠亡k⊂teaCh  

Di亡亡  

Dic亡  

5（；．  Ludo   10pi巳比5   

57＿  Sn且kesand18dder   10pieces   

5邑．  m8u少It   10，p且Ck亡也   

59．  Cbe∬・boa∫d   10packe也   

60＿  ーl ■ ■■   ■■1■   

6l  Ⅵmil亡bo山一d：   10piec¢S  

（i）P（）11ib】亡   lpie¢e  

（王i）Awallbo訂dwithon¢5i由h8Vi喝a釘idfbrg叩hing  

占2  AbacllS   】Opi亡亡亡S   

毎   

餅  
A－ココ  



A】l皿鱒一4：Tb亡J且p且n，5Gr血ntAidSc血色me  

neGraBtAidProgTamprOVidesarecipiezrtcountrywithndn－reimbursablefundstoprod∬e  

thefhcilities，equipmentandservices（engineeringservicesandtransportationoftheproducts，  

etc・）fbrecoT10mi¢andsocialdeve】opmentofthecountry皿derp血ciplesin且CCOrdancewith  

th巳relevantlawsandregula‡ionsofJapan．GrantAidisnotsuppliedthroughthedonationof  

mat6dalsassIJCll．  

1．GmntA王dProcedure  

l）Japa皿■sGra机AidPro訂むnisexecutedthou妙也efollowingp加edures，  

Application  （Reql】eStmadebyarecipientcour］try）  

S山dy  （B鮎jGDe5i訂知dyconduct∈dbyJICA）  

AppTai5al＆Approval（AppraisalbytheGoveT7mentOfJapaTlandApprovalbyCabinet）  

Detem血tiol】OfImplemeれ也tjoI】  

（TheNote5eX亡hangedbetweenthe（∋overnJtleTltSOfJapana＝1dtheTeC；pie71tCOun呵′）  

2）Firstly，theapplicationorrequestfbraGTantAidprqjeGtSubmittedbyarecipientcolm廿y  

is exaJninedbytheGovernme71tOfJapan（theMinistry ofForeignA戊血s）todetermine  

Whether or notitis eligible fbr Grant Aid，Iftherequestis deemed appropriate，the  

GovemmentofJ叩anaSSigrLSJICAtocon血ctastudyontherequest．1fnecessary，JエCA  

Sends aPreliminary Study Tearnto therecipientcouzl仕yto con且mtheconientsofth巳  

requeSt▲  

Secondly，JICAcondlユ亡tSthestudy（BasicDesi印Sbldy）⊃uSingJapanesecoTISultingfirm5．  

Thirdly，theGoverTme血OfJapanappraisestheprqjecttoseewhetherornotitissuitablefbr  

Japan■sGrantAidProgramne，ba5巳dontheBasicDesignStudyreportprepa＝edbyJICA，and  

theresultsarethensubmittedtotheCabinetfbrapproval・  

Fourthly，theprq5ect，OnCeapPrOVedbytheCめirlet，becomesofEicialwiththeExchangeof  

Notessignedby也eGovernmentsofJapanandtherecipientco叫．  

Finally，fbrtheimplementaてionoftheprq5ect，JICAassiststherecipientcountryinsuch  

maue指a5pr印mngt∈nders，COn廿aCtSandsoon．  

2．BasjcDesig口Study  

りContentsoftbeStudy  

TheaiInOftheBa5icDesignStudy（hereinafterreftrr巳d・tOaS”theStudy．r），COnductedby  

噂■   At34   



JICAonarequestedprqject（hereinafterref岳汀edtoas r■thePrqjectlT）7istoprovide＝abasic  

documentneces5ary fbrthe appraisalofthe Prqjectby the Govemment ofJapan，The  
COntentSOf也eStudyarea5鈷1lows：  

a）co血mation ofthe backgfOund，Objectives and bene触ofthe Prqj巳Ct and also  

institutionalcapacityofagencies concernedofthe recipient coun叩neCeSSaryfbI・the  

Prqjectlsimpleme山飢ion；  

b）evaluationoftheappropriatenessofthePrqjecttob巳implementedundertheGrantAid  

Sc匝】Tle丘om也eてe止血cal，紺Ci出血d巳COnOmicpolnt50rView；  

C）GOn丘rmationofit餌1Sagreedonbybothpartiesconcemingtheba5icconceptofthe  

Prqうect；  

d）preparationofabasicdesignofthePrcject；and  

e）仁StimationorGOStSOf也ePr函比  

Thecontentsof払eoriginalrequestarenotnec巳SSari1y且PPrOVedintheirizdtialfbrmaS血e  

COntentSOftheGrantAidprqject．TheBasicDesignofthePrq5ectiscon丘medconside血皇  

theg11i由linesofJ呼an－sGrantAidS血eme．  

TheGovenⅡ1entOfJapanrequeststheGoverzmentoftherecipientcountrytotakewhatever  

rneastDeSareneCeSSarytOenSureitsselflrelianceintheimplementa也onoftheProject．＄uch  

me鮎u代SmuStbegu血teed即en血ou虚血eymay血1lol鵡ideof血ejl∬bdictionof血e  

ローga山z釦ionin也巳reCipi訂正COun叫aC山由1ッimplementi喝也亡Pr（づe軋nerefore，仏e  

implementationofthe Prqjectisco血edby allrelevantorganizationsoftherecipient  

COlm仕ythro11ghtheMin11teSOfDisc1155ions・  

ヱ）Sele亡ti抑OfConsult訂Ⅲ  

ForthesmoothiInPlementationoftheShldy，JICAusesaconsulting丘mselectedthrough  

its ownPrOCedure（competitive proposal）．The selected五nn participate5the Study and  

PrePareSarePOrtbaseduponthetermsofreftrencesetbyJICA．  

Atthebeginningofimplementationa鮎rthe王xchangeofNotes，fortheservicesofthe  

DetailedDesignandConstructionSupervisio平OfthePrく函Ct，JICArecommendsthesame  

COnSu］tingiirmwhichparticipa‡edintheStudytotherecipientcq叫，in・Ordertomaintain  

thetechnicalGOnSislenGybetweentheBasicDesignandDetailedDesignaswellastoavoid  

偽ク  
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弧yunduedelaycausedbytheselectionofanewconsulthghrm＿  

3，Jap餌l■sGrantA；dS亡玩血色  

l）Excb血g∈OfI寸otes（E／N）  

JapaJl’s Gr且nt Aidis extendedinaccordance withthe Notes exchanged by the two  

Ooven皿entS COnCerned，in whichthe objectives of the prcject，period of execution，  

condi也onsandamotmIoftheGrantAid，etC．，ar∈COnfirmed．  

2）‖TheperiodoftheGTant‖meanstheone丘sc且1yearwhichtheCabinetapprovestheprqiect  

fbr・Withinthe鮎calyear，al1procedure suchas exchanglng OftheNotes，COnCluding  

COntnCtSWithconsultimgfimsandcontractorsand血alpaymenttothemmustbecompleted，  

However，incaseof．del且ySindelivery，installadonorconstructionduetounbreseen臨ctors  

S11Chasweather，theperiodoftheGrantAidcanbe血也erextendedforamaximumOfone  

鮎亡山yea∫atmOStbym11tuala許eementbebveen也etwoGoveI皿e戒S・  

3）Urld訂血∈Gra吼inprinGiplちJapan¢さeprOd11璃皿ds打Yic∈S加Illding廿弧SpOftOr也0さ亡  

Of也ereclplentCOuntⅣ訂etObepⅥrCba5ed．  

WhenthetwoGovermlentSdeemitnecessary，theGrarltAidmaybeusedfbrtheplⅡChase  

of也epro叫CtSOrS∈Ⅳicesofa也iIdcolm正y．  

However，theprinecontractors，nanelyconsulting，COntraCtingandproc11rement丘ms，are  

l血itedto－リ甲meSena‡ionals－－．（netem■り叩狐eS已nadonals－，meanspeTSOnSOfJapanese  

nationalityorJapanesecorporadonscontrolユedbypersonsofJapanesenatiQDality．）  

4）Neceさ与ityor‖VeIifi亡atioTl‖  

TheGovernmentoftherecipientcountryOritsdesignatedauth0ritywi11concludecontracts  
denominaiedinJapBJleSeyenwithJapanesenadonals・ThosecontractsshaユIbeverifiedbythe  

Gov亡TTmentOfJapan．This■TVeh丘ca6on’一isdtemednecess且rytOSeClmaCCOunt血ilib・Of  

Japan巳Set且Ⅹpay巳rS．  

5）UndertakingsrequiredtotheGovenmentoftherecipientcotm   
a）tosecure且lotoflandnecess且ryfbrtheconstructionofthePrqラectandtもcIcarthesite；  

b）toprovide伽ilitiesfbrdistributionofelectricity，Watersupplyanddrainageandother  

incidentalfhcilitiesoutsidethesite；  

隼   
材  
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C）toenswepromptunloadingandcustomsclearanceatportsofdisembarkadoninthe  

recipient亡O11n町andintemaltranspoTtationthereinoftheproductspurchasedunderthe  

GrantAid；  

d）toexemptJapanesenationals缶omcustomsduti巳S，intemaltaxesand五scall巳Vies祀ch  

maybeimposedintherecipientco皿tryWithrespecttoth巳SuPPlyoftheproductsand  

seⅣi亡eSunぬ血Ⅴ∈戯∈dcもntracts；  

e）toacco吋Japan∈Sena血血swhos∈呂∈Ⅳicesmayb∈甲q血出血comectionwi止血e  

supplyor也巳prOductsands訂Vic∈S一皿de一也ever王鮎dcon廿actssuehas知i出i琶出maybe  

necessaryfbrtheirentryintotherecipientcountryandstaythereinfbrtheperjbrmanCeOf  
也eirwork；  

f）toeTuu＝ethatthefacilitiesconstructedandproductspurchasedundertheGrantAidbe  

maimiedand11SedproperlyandeffectivelyfbrthePrqject；and  

g）bもeafau也巳eXp孤S時0也er血弧也osecoveredby血eOrantAid，neCeSSa汀知【叫  

Pr（車Ct・  

6）t■ProperUse■■  

The recipient coIpn廿yis r叩ユired10maintain aJld use the hcilides con旦truCtedand  

equJPmentPurChasedunderth巳Gra班AidpTOperlyandefEectivdyandtoassignthenecessary  

staff鈷rop巳rationandnaintenanGeOfthemaswellastobearalltheexpensesotherthan  

也osecoveredby也eGra山Aid，  
::I 

7）‖Re一己XpOr【■t  

TheproductspurchasedundertheGrantAidshallnotbereTeXPOrted加mtherec】Plent  

亡Olmhy▼  

8）Ba嘘ingA汀狐geme瓜田／A）   

a）TheGoverrmentoftherecipierrLCOlmtryOritsdesignatpd祖th0rityshouldopenan   

8CCOuntinthenameoftheGoverrmentoftherecipient亡Ountryinanauth0rizedfbreign   

exchangebarLkinJapan（hereinafterrefhedtoas”theBanktT）・TheGoverImentOfJapan   

wi11executetheGrantAldbymakingpaymentSinJapanesey巳ntOCOYertheobligations   

incurredbytheGovemmentoftheTeCipientcountryOritsdesignatedauth0叫′tlnderthe  

v¢ri丘edcontTaGtS，  

潅  
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b）nepayme瓜S雨11bemadewb血p且ymenlTeqⅥeStSarepfeSentedby血色Ba＝血to血e  

GoverTmentOfJapan皿deranAuthorizationtoPay（〟P）issuedbytheGovemmentof  

recipientcoultryOritsdesignatedauthority・  

9）AuthorizationtoPay（A仲）  

The Gover7ment Ofthe reciplent COl皿try＄hould bearanadvising commi5Sion ofan  

AuthorizationtoPayandpaymentCOrrmissiontotheBank・  

鱗   
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Ann田ト5：MajorⅥ□d仁山且k喝＄tObebk亡nby組曲喜OYer皿memt  

下lo   Ilkms   Tbbc  

印V訂dby  y  

GT訂1tAid   

＄ide   

Tos亡屯u托1山Id  ●   
ニ   TDCk叫1FVモⅠ帥d陀C】由mthesitewheIlnC由8d  ●   
ユ   To印n写hld写加Sabd知cesi∫l且nda柑Undth亡Site  ●   
4   Tocon或m虎t血色parki喝10t   ●  
5   Tb∝l蜘虎和且d5  

l） Wit血也亡Site   ●  
2）  Out扇d¢止∈如∈  ●   

6   Tb00n或md血亡b山IdiI唱S   ・●  

7   Tbpm肩de免c王1iti郎缶【血∋d血ributionor亡k舘1口恥W且ter叫即転  
dmi血辟弧doth訂incidentd鮎王1i占由  

1）  且e由仁ity  

●  a．Th巳dis出血df唱血eto也esitモ  

b．n亡dr叩而血即血相tma】winngwi血n也門it¢   ●  
c．T血色ITl占n血孔1itbrcak亡randtrans氏〉rm餌   ●  

2）   a．Thecityw温terdi吉山b山ion血totbesile  

b．Th仁叩plysy如Ⅶ扇血n血esite（ー眈dd喝抑d8lev加東ta】血〕   

3）   Drai血ge  
乱 丁hecitydliina呈らm血（知ー弛m，緒W餅肌d血耶）to血e8it¢．  

b．nedf且in8ge耶tem仲rtd餌5eW町Or叫心且如，或Omdr血喝亡   
皿d吐k吋■両ttdntbe血e  

4）  G且SSupply  

5）  寵】甲h凸n亡Sy如m  
a．ThetelephoEIetnlnklinetothemaindistribution丘■aTne／panelOADF）  

l   ●  
of也ebuildln呈  

b．TlleMDF血dth亡e虹弧Sion且鮎ー血ehIIldpa口el   ●  
6）   fumimreaTldEquipment  

a．Gモner山且mitur∈  ●  
b・pr句ed∈q111Pm8nt  ●  

台   Tbbql‾tbe鈷nowi喝COmmissioIl与tOtbeJap弧亡虻b且止血■the  

bal舶喝S町Vic∈与b孔S6duponth亡もノA  

l）  Advisi喝eOmmi£如noFA伊  ●  
2）  Payment用TI血ssion  ●   

少  ● ‾   ■   ●・● 三・l■  ●    ‾    ■・■●  ■ ■ ‾ll   ■  F  

brecll〉lentGOuntlV  

・1）  MBcrinc（Air）transportationoftheproducts鮎mJ且PantOthe   ●  
柁Ci由仁ntGOu皿廿Ⅴ   

／‰  
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ヱ） T孤藍色mptiona血Ⅶ如mCleaT且nG亡Ortheproduぬ誠血epo正Or  ●  
di写embark且tion  

●  ∋）  bt巴m出せan甲0血tion庁omthepo正Ordi8∈mbark血ontD也eprqie坑  
Sjt巳   

10   恥且C斡rdJapanesenation已1swhose皇灯Vi亡早さロ町b＝∈qu加din  ●  
●  ‾   ●■ ▲     ■   ■●  ■   ‾ ● l■      l ‘     ‾    ■‾   ■  

Ⅴ㌫重dてOnt相成SuCh免cil；tie5粥maybenec郎S叫′鈷r血占r叩  
intolberecipi郡tGOu爪けandstay也訂ein知rtbep町血manceof  
dl亡kwork＿   

Tbex餌nptJ叩弧eSen且tioqals丘omcu筑OmSduti亡ち血emaltaxesand  ●  
OtheT鮎callevieswhichm良yb巴imposedintherecipientco叫  
Withr母野6dtDtbcsupplyoftheprod11亡ほm再er扇c6Sund亡r山e  
Veri茄ed（泊n廿良CB．   

1ヱ   Tbm扇爪裏口孤duseprop亡rly已nde飽亡tively血e鮎iIiti巳S  ●  
COnStn一正ed出dequIpme爪PrOVidedundertheG氾鳳   

13   Tob亡Ⅳ山1tbe叩e璃eさ，成herthanlhosetobcbomebytll∈GTa叫  ●  
neGeさSa7鈷rconstnlCd皿8f血色鮎il；由き貼Wdla5鈷rthe  
廿弧印0止血抑止dinF血l血onofl加亡qulpm亡nt▲   

物
 
 

●
t
．
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Amex－6：FutlEetrainingplanatCEMA6TEA   

TrainingProgrammeofCEhiASTEAafterSMASSEPha8e－2  

A．■INSET取出血ghⅨeny8  

Qu山i丘ca血）nロf  

で＝ainiI棺Coじ∫さe   Tar写れOf Tr血◎e昌   Parヒidpant8，工f  
P摘t   Pむ鷺i即a且t   

Dlユーation  n血e8／y組＝   
且ny   

1Na也on乱1エNSET  100Ce瓜廿鯛X4  M・耳d，B■Ed，  1，017pe＝SOnさ  200pe＝SOn5  2weekヨ  8血e3   
T：r血g  8ubゴe¢tX4  Dip・Ed．AT4  h2005（1・7），90  
（Di8廿i亡tC弧加  per50n畠〆2  

Tご良iユefさ  p（ばSOn≦；  week白X12  
Tr且inbg）  G＝Onp   

2EduはtOfでra血g   
（1）p血dpal  4，000p血dpal  M・EもB・耳d，  253persons血  200pe＝SOnS  1week  6血es   

Wo：血止叩   O一組亡槻由．tγ  

8血0018   peT80n畠1n  

2005，1week   

（2）DEO■∃  72DEO8   M・Ed，B・Ed  72p¢rSOnS止  

Wor生血op  別03．47  
p色r80nヨi皿  

2005．1w朗k   

（B）Dep山野  乃Dep11砂  M・Ed，B・Ed  72pef∃On与  1weモk   1dne   
DEO■畠Wo止占上op   DEOs  

（心即癌0   1．800p町SOnヨ  M・Ed，B・Eも  178pef帥ユb  200p即早○耶  1w8ek  3血朗   
Wo止さbop   QASO   Dip・Ed，Aでも  

pl   、．．   

（5）Sta止血01d即  M・Ed．丑・Eも  

Wo上k8bop   Dip・Ed，Aで4   

Bpre・鋸椚正治T11tOrS且nd血80血肝でraj皿hg   
M・Ed．丑・Ed  

H加つ．Dわ・Ed   

TeacberConege畠   

（7）INSETfbT  ヱ00persons  
Pri皿aごyでea血er  ・咄・   
cqu叩S   

（8）1NSEで鮎T  M・E軋B・Ed  200per的1与  1w鯛k  a也me畠   
TIVETMatb＿  m，Dip・Ed  
andS（】i（）皿eQ   

（9）JOCV  l‾l＝l；…  
Tra血g  nee由  

（10）Otlorsif  

any   nee由  

呵   鱗  
A41  



三
月
室
冨
．
T
‖
ゴ
貞
已
 
 

V
山
一
印
璽
≡
山
口
」
0
－
1
温
p
コ
血
‥
ト
一
志
リ
リ
く
 
 

＼
甘
 
 
 

J／恒′′1  



An力戚芯一8 Cd由血血riteⅡ旧・8ele（：血n  

（1）Eq山pmentwもi血hl五鮎tもe缶nロボIlg血捷血』00mide矧＝吊粗血山鹿札出血e   

Pr房e鵬   

乱Eq叫）mentwki血誌nee鴨Sa巧地雨r印k鴎dもecan紀血ee玉垣thg印面pmentis  

tooold丘）rWO血   

b■Equね血entwbicb由nece与弧Ⅳb加a血旭丘加温闇e q凹地ofthe ex止咄  

eq山pmenti畠山血0止血ー色Ⅹpe血色ntandtrai血喝．   

仁 Eq山pm占ntw出血由neoe貼aⅣ血rINSETt血止ng血plementa血   

d Eq山p皿≧ntw‡止血但nbeope臨鹿dby明e持’s邑11  

（2）Equipmentwhichfu1五nsthefbllowingcriteriaisLCOnSideredtob台地the   

Pr可鋸t   

a．Eq－ユ桓mentwbidbi占uSed缶rbigb・許adeexperimen也   

b．EquipmezltWhichi＄di伍culttobei皿与ta皿edintobuildizlgand di丘cult tobe  

managed．by11Ser   

C Expen良知e色qu匝mentwもi血庵low丘equen亡yinu畠e   

むCon凱1血色bl時神色搾p8r晦and代8gent   

e．EquipmentwhiclluSerisdihlttopl止dla昌eitscon畠umabl鮨aTld8ParePartB   

iEqllip皿entⅥ・出血由【やq血edexpe鵬ke∞畠t如血a血愴n8皿Ce  

騨   
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4. Minutes of Discussions

4.2 Explanation on the Draft Final Report



MImESOFDISCUS射ONS  
ONT且EBASICI柁SIGN＄TUDYONTI‡EPROJECT  

FORTHEEXPANSIONOFTHECENTREFORMATIIEMATICS，  

SCIENCEANDTECHNOLOGYEDtJCATIONINAFRICA  

INTIIEREPUBLICOFKEN￥A  

（EXPLANATIONONDRAFrREf■ORT）  

hDecember2005．theJapanInternationalCooperationAgency（hereinafterreftmdtoas  

“JICA”）dispatch巳daBasicDesignStudyTearnonthePrqjectfbrtheExpansionoftheCentrefor  

Mathematics，ScienceandTechnoIogyEducationinAfhc且（hereinafterreferredtoas“thePrqject”）  

totheRepub］icofKenya（hereinaftcrreferredtoas．’駄nya”），andthrou苫hdiscussion，f弛IdsurYey，  

andtechnica）examinationoftheresultsinJapan，JICApreparedadr且ftreportofthestudy．  

Inordertoexplainandtoconsu】t鮎nyanauthorityconcernedonthecomponentsofthe  

draftrepo几JICAsenttoKenyatheDraftReportExplanationT巳am（hereinafterreferredtoas“the  

Tefarn”），Whichi＄headedbyMr．HideakiH訂ada，GroupDirector，PrqjectManage叩entGroupⅡ，  

GrantAjdManagementDepartment．JtCA，fromMa托h19toMarch25，2006．  

Asaresultofdiscussions，bothp打tiescon負rmedthemainitemsdescdbedontheattached  

she亡tS．  

NaiTObi，Ma托h24，2006  

■詔私設一  

Prof・E旺咤aMutahi  
Peman巳ntS亡Cretary  
Mini畠tryofEducation，  
Repub】icofK¢nya  

Mr，mdeakiHarada  
kader  
DraftReportExplanationTearn  
JapanInterTlationalCooperationAgency  

A．44   



ATTACHIMENT  

1．Componentsofth亡DraftReport   

TheKenyansideagreedandacceptedinpTlnCIPlethecomponentsofthedraftreportexplained   

bytheTeam．Afterfur【herdiscussions，LheiternsoftheequipmentwererevisedasAnnexl－2．   

Both sides connrmedtheitern＄COVered by the PrQject would be a＄follows．JICA will   

r已COmmendthemtotheGovernmentofJapanforapprova】，  

（1）Theiternsofthefacilit享esarelistedinAnnex－1－1・  

（2）TheiternsoftheequipmentarelistedinAnnex－l－2・  

2，Japan’sGrantAldscheme   

TheKenyansideunderstandstheJapan’sGrantAidSchemeandthenecessarymea＄ureStObe   

takenbythe GovemmentofKenyaas∈XplainedbytheTeamanddescribedinAnnex－4and   

Annerx－50ftheMinutesofDiscussionsoftheBa5icDesig71Studysignedbybothpartieson   

December6，2005．  

3，ScheduleoftheStudy   

JTCAwillcompletethe翫alreportinaceordancewiththeconflrmeditemsand＄endittothe   

GovernmentofKenyabyJune，2006．  

4．Otherrelevantissues  

4－1．LegalOrderandTitleDeed  

TheMinistryofEducationpromisedtoobtainandgazettethe‘I・ega10rder’oftheCentrefor   

Mathernatics，ScieinCe and Technology Educationin AfHca（heIeinafter referred to as  

“CEMASTEA”）tomakeCEMASTEAaninstitutionundertheMinistryofEducationbythe   

middleofApri12006．TheJapanesesidewillre－COnSidertheimplementationofthePrqjectin   

CaSethesaidLegalOrderwillnothavebeengazetted・   

TheTeamconfifmedthroughth亡di呂CUSSionwiththeMinist（yOfRoadsandPublicWorksthat   

the‘7＆tterOfAllotrnent’isthesufficieT）trequlrementforacqulrlngtheBuildi咽Permitofthe   

PrqjectinsteadofobtainingtheLTitleDeed’whjchisrequiredfbrtheprivatelandowner．Inthis   

regardtheTeamconnrmedthe’lJetterOfA］lotrnent’fbrCEMASTEAhasalreadybeenissuedby   

the authorityconcemed・HowevertheTeamemphasizedthatCEMASTEA shou】dobtainthe   

LTitleDetd’forthesecurityofthep］ot．  

4T2，Environm¢ntalImpactAssessrnent   

Th巳KenyansidepTOmisedtoobtaintheEnvironmentalhnpactAssessrnerltaSSOOT）aSPOSSib】e   

WhichisoneoftherequlrementSfbrimplernentationofthePrqject．  

畝＿   
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4－3．To亡1ear，1evelandred且imth母島ite   

TheKenyansideagreedtocompletetheclearanceoftheexisting且dministration■buildingand   

treesintheconstmctionarea，andthenlevel叫dreclaimthesitepTlOrtOthecomrnencementof   

COnStmCtion．   

4－4．MaiれtenanCe   

TheKe7）yan＄idepTOmisedtosecureenoughbudgetandpersonnelforproperop8rationand   

rnajntenanceofthefhcilitiesandequlpmentPrOvidedbythePrqject．  

4L5．NeworganizatioTIChartoftheMiTlistryofEducation   

Theup－datedorgaTli2．atioTIChartoftheMinistryofEducationisattachedasAnnex－2．  

4－6．Co一班dentiality   

Bothsidesa吉reedthatthedraftreportsh且】lbeconfidential，bedealtwithca陀餌11yandnotbe   

disclosedtoanyotherparties untiltenderopenlng・  

Annex－1・1；Itemscott，redbythePrqiect（Facilities）  

Annex・1－2：ItemscoYCredbythePrqject（Equipment）  

Amnex－2：Organi2ationchartoftheMinistryofEdllCation  

桝  
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Annex－1－1！It七ⅦSCove托dbytlleIIrqject（pacil手広鮎）  

四  
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At）neXrl－21te印iCOVCrCdbvtJ］eProiectrEcll   

No  Code   Equipm¢ntN弧Ie   
P】町In亡d  

q廿  

PIi－】   E】ec廿ロnicPrecisionBalan亡C   5   

2  PH＿2   Free下a】】Experimen血】Apparams   

4  PH－5   Ⅴ∈mi∈rC如1ip¢rS   1．0   
5  PH－6   Mi亡rOm亡ter   

咄 
10   

6  PH一旦   Alarm或0ロ亡Io亡k   

7  PH－9   Stmboscope   
10   

9  P織－11   DCVoltmeter   7   

10  PH－12   ACvoltm6tCr   10   
PH－13   DCAmmet亡r   10   

12  pは▼14   DCAmmet亡ー（cen廿¢meter）   18   
13  PH－15   AC Ammetet 10   
14  PH－1占   MiぢrOamm¢ler   

15  pH－17   Galvanometer   
田  PH－18   D∈mOn沖・且tion旦a】val10m6t6r   

17  pH－19   C血ittester   

1皇  pH▼20   M¢t¢rbridge   10   
19  PH－21   Variableresi5tOr   10   
20  PIi－22   pot止IeWもe幻或On8brid皇C   10   
21  PH－ヱヨ   Resis也n亡ebox   10   

26  pH【ヱ9   Setorp山1eys   10   
27  PH－ヨ0   Ⅵn8∈landax】e   5   

28  PHt31   Inclined plane 10   
2p  PH－32   Fricti¢neXperih巳nhlapp町且血S   

3l  pH－34   bpeパm∈nt且l如e15pr王叶g   

PH－39   Ca正acce】eration叩p訂a山S   

37  PIiヰ0   Lin亡訂airtrack   

39  PH」ヨ   ExpcrimenlalYaCuumdr印加be   

40  PH－45   Elecけicrotationplat鈷m   ち   
4l  PH－4（i   C011i5ionb且11s   

42  PH－47   Gyros亡Ope   

43  PH▼56   RotarYYa¢uumpump   
44  PH．61   ¶6malcondl】Ot血Iapp血S   
45  PH－62   ConvectiorlapparatuSfbrdemon5tration   
4占  P柑－63   Line訂expaIISiol一也如r   5   

47  PH－64   HeatexparlSionb且1Iandri相   5   

4畠  pIJ－65   DらWpOint汀陀aSⅥ柁mentd印ice   
49  PI］－66   王 ●  l ■‖‖■】■．・．■ ●・・   ち   
50  pH．‘7   Mecbanicalg且SmOde】app且r且山芋   ；   

5l  PH－93   NGOdymiumma卯8tS   

抑7  
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No  Code  叫pmentNa珊e  
Ptd   

52  PH－95  Ma訂1¢tisingappar血5  5   

5（；  PH－1ユ9  RegulatedD．C．powersupT）ly  
57  PH－130  Pow¢rSuPPly  

60  pH、1〕5  Bun写モロbu汀沌r  】0  

Cll亡mi5；t  

口  CH・】  A刀alytic且IB8Ian亡e  5   

2  CH－2  DryingOY印                                  2   
3  CH－3  M且ntleHeater  5   

lO   

10  CH－】コ  Wat仁一Ba址wi址Sh且k∈r  5   

四  CH－14  R且d；atioIld亡teCtOr  5   

12  CHt15  Ⅴ且CロリmpumP  2   

13  CH－1‘  Ⅰ叩mak∈r  2   

】4  CH－17  Abbe帽危actome健r  2   

15  CH－19  Polarim∈ter  2   

lO   

17  CH－22  Jou】色meter  

1名  CH－23  Galvanomet6r  15   

19  CH＿24  Hi只hvol也来epOW即さupply  
5   

20  CH－25  DigitalMicm5COpe  l   

21  CH－26  Tablel〕al且nCe  lO   

22  CH－27  M0lemlars廿u仁一uTemOdel  10   

23  CH・28  Mol眈uI訂5帆亡山門mOd¢10rg弧i¢  10   

24  CH－ユタ  Ba鵬Ⅳ8n（】亡haTfミer  10   
25  CH－コ0  Rdo正St且ndsぢt  

2（；  CH－31  加nserlbllmer  

ヱ7  CH－32  Tr王podsbndsd  

2苫  CH－∋3  AIcoh（〉】lamp  

ヱ9  CH■ヨ4  Labor且tOn′史恕もⅥmer払ー脚SCa一山d併  
30  CH－ヨ5  Cent山九g亡  

31  CH－コ¢  Vo】taic¢¢11  】O   

32  CH－3g  DCvく・lbl巳kr  コ5   

33  CH－3p  DCmilivo】tmet¢r  25   
34  CH－40  DC包丁Tlmeter  25   
コ5  C】1－41  DCmil血Imet訂  25   

田  CH－42  ACAmEter  25   
37  CH▲43  ACVolt7neter  25   
38  CH－44  PHb∈nGh】¶モter  10   
コp  Cli－45  Des王亡CatOr  】0   

40  CIl＿46  Gla5S山becu鵬r  】0   

41  CI】－47  Glassc山ter                           】0   
4：！  CIl－48  Digiblstopw且tdl  ユ5   

43  CIl・49  Ana】0即C51DpWatC】1  2∫   
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No  Code   EquipmentNatn∈   
Pl釘In⊂d  

q▲け   

44  CH－5】   Waterdist川且tiollappara伽l写   4   

45  CH－52   Su（：tionbottleaTld負1Ml¢】   25 
4占  CIl＿5∋   H（）肋mIsvoltam6t打   5   

47  C且－54   Kipps叩pa一組IS   

49  CH－5（；   Re舟igerator   

口  BI・7   Th8mOSt且tWat∈rB8也   5   

2  BI－8   D亡写jGCatOr   

3  Bl－9   Elec廿icB扇ance   

4  虫†－10   M且pl虎i亡Sti汀6rWith】10tp】att∋   5   

5  もl－‖   StereoMicros亡Op∈   25   
占  Bt＿13   h¢Ubator   2   

7  Bト14   Shaker   

9  Bト1占   Homogenizer   5   

10  Bト17   A胡us也b】ePipe仙∋   

田  Bト1p   ■・■ － －・   10   
12  Bl－ユ0   Auto亡Iave   

13  Bト2】   Aquarium   
14  Bl⊥2ヱ   Microtone   

17  Bト28   Bi】○叉i¢a】Micr05GOpe   26   

・・・柑  Bl－29  Di兄ぬIMieros¢Ope   
19  BI－31   W¢i由Itba】珊Gモ   

ヱ0  Bl一っユ   B11n＄enbum町   

21  】引－33   Tripodst且ndsねーもu耶enbemモー   

22  BI＿ユ4   Mode】s餌   

ヱ3  Bl－35   Dissect血色kit   30   
24  Bト36   R6舟ig¢ratOr   1   

ヱ5  B】－37   Scient壇¢Calcul血Or   10   
コ6  Bl－38   DⅣi叩OV¢n   】   
ユ7  B】－39   Ske】eton   

28  Bl－40   Hotp】ate   4   

ニ9  B】－41   Stopw且td】e   25   
ヨ0  BI－42   S且ndbath   

31  BI＿44   Springb8】an亡e   10   
32  BI■5   Labor且10 廿011町   
ココ  且レ沌   Waterdistil】er   

34  BI．47   Dee 缶c¢Zer 
35  BI－4皇   Cagefbrsm且Ⅰ】anim81   二   

36  Bl▲49   Cag¢hrrabbil   2   

37  BI－50   C三嶋efbrins印t  2  
M且tb亡m王Iti亡S  

口  MA－1   PrD訂且mmablcCa】cu血or   
2  M－2   Bells   
3  MA－3   Sto watch   
4■  MA－4   V¢miel仁山ip6r   

叫  
A．50   



No  Code  E画men皿m∈  

8  MA－6  T且b】8ba】ance  

lO   

9  MA－11  B】已¢kboardin5仙mモnt  l   

iO  MA－1ヱ  Sci¢ti鮎cal亡u】abr  lO   

‖  MA－13  Tick訂■且petimer  10   

12  MA－14  pynami亡廿011与ySそt  
こユふ⊥－  

lO   

13  MA－15  Trundl8Wheel  10  

L¢¢tllr亡吉   upporteqt】；pment   

LS－1  0ⅠIPwi血scrt∋即1  8   

2  LS－ユ  Not白も00k¢Omputer  9   

3  1S・3  Sc現Ⅷer  5   

4  LS－4  Prqje亡tOr  lO   

5  LS－5  Visu且Ipresenter  5   

6  LS－6  VTR  5   

9  LS－9  TVset  5   

10  LS－1¢  D壷talGamem  5  

5l   

2  PC一ト2  Ndwod（matedal  l   

3  pC－2  Pdnt8r  l   

4  pC－3  Comptltertabl∈  25   

5  PC・4  Ch且iT  51   

占  PC－5  De＄k允〉rle（：れ1r町  1   

7  PC－6  Prqje亡br  l   

8  PC－7  Scret∋n  l  

PrhⅢ柑   lγS亡booIApp且ー且tu烏山「郡SETprim耳ryt田血er亡011増田 

口  PS－1  himaけSCien¢ekit  lO  
Le⊂ture   耳且1l   

LH－1  SouI】dEquipm6nt  l   

2  LlT－2  proiectorwi仇prqj∈CtOr也bIe  l   

〕  LH－3  Sc柁en  l   

4  LH－4  L巳Ch汀eChair  200   
5  LH－5  Ch包む  100   
6  LH・6  Table  3   

7  LIi－7  Ch8ir  9   

皇  LH－8  kcm柁rtabl亡  l  

L亡仁一tlre   R00m£（4r00m＄）   
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Appendix-5  Cost Estimation Borne by the Recipient Country
（1US$ ＝ 75.15Ksh = 113.53J-Yen）

(1) Cost related to building construction
1) Demolition of office wing, clearance of trees and levelling of ground on site

a. Demolition of office wing : 530 sqm x 1,600 Ksh = 848,000 Ksh
b. Clearance of trees (including temporary area) : 60 trees x 4,500 Ksh = 270,000 Ksh
c. Levelling of ground : 3,600 sqm x 167 Ksh = 601,200 Ksh

Total:  1,719,200 Ksh

2) Plant vegetation on site
a. Lawn :  300 sqm x 300 Ksh = 90,000 Ksh
b. Seedling plant (1.5meter height) :  29 trees x 6,000 Ksh = 174,000 Ksh

Total:  264,000 Ksh

3) Obtaining building permits (for 5,740 sqm)
a. for architectural drawing:  59,980 Ksh
b. for structural drawing:    35,940 Ksh

Total:  95,920 Ksh

(2) Connection of infrastructure
1) Incoming power supply (419 kVA)

Total:   2,715,000 Ksh
2) Telephone lines (5 lines)

a. Connection work fee:  3,394 Ksh x 5 lines = 16,970 Ksh
b. Application fee:      2,300 Ksh x 5 lines = 11,500 Ksh

Total:        28,470 Ksh
3) City water supply:   200,000 Ksh

(3) Bank arrangement commission for contract sum (0.1% of contract value)
1,161,000,000 J-Yen x 0.1% = 1,161,000 J-Yen (approximately 768,900 Ksh)

(4) Bank commission for issue of Authorization of Payment and amendments
10,000 J-Yen x 6 times = 60,000 J-Yen (approximately 39,800 Ksh)

(5) Procurement of general furniture and fixture (existing furniture and fixture are assumed to
be relocated for use, and only procurement of shortages is allowed)

1,591,490 Ksh

Total of (1) to (5)
7,422,780 Ksh
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