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PRE FACE

~In reeponse to.the request of the Government of the
Repubiic of Kenya, the Government of ‘Japan decided to
conduct a snrvey'on the Kenya Medical Research Institute
Development Project and eritrusted the survey to the Japan
Internatlondl Cooperatlon Agency (JICA},
The JICA sent to Kenya a study team headed by Dr. Keizo.
Mateumoto,:Director and Professor of The Instutute of
Tropical Medicine of the Nagasaki UniVereity,frOm 8th to
éSth'November, 1981

The team’ had dlscqulons w1th the off1c1ale concerned
of tne Government of Kenya and conducted a fleld survey_
After the team returned to Japan, further studles'were
made and'the preeent report has been.prepared

I hope that this report will serve for the development
_of the Progect and contrlbute to the promotlon of friendly
relatlons between our two countrles.
| I wish to express my deep appreclatlon to the off1c1als
concerned of the Government of the Republic of Kenva for -

their close-cooperation extended to the team,

March, 1982

Sk

Xeisuke Arita
Pre31dent

Japan Internatlonal
Cocperation Agency







" SUMMARY






‘After the break up. of East African Community in
1977, Kenya has beén confronted with the necessity of
developlnq own medical research system independently.
Thus the Government of Kenya has decided to set up
KENYA MEDICAL RESEARCH INSTITUTE (KEMRL) which  integra-
~tes all the necessary medlcal research activities of the
country by developing and reorganizing the existing
research.functions. For these purpose, the setting-up
of ‘KEMRI Headguarter, through which the results of
‘research act1v1t1es will be reflected effectrvely into
preventlve ‘and promotive health and medicine; the
facility development of various research units which

- are now scattered around and phy51ca11y highly inadequ-

ate were decided. Though the effort has been made and
progressed especially in reoxrganizing of research
activities etc., the development of facilities has been
delayed due to the financial dlfflcultles and the
scarcity of trained medical’ manpower.‘ For these back-
ground, the Government of Kenya requested to Japanese
Government in’ grant-in-aid programme the construction
of KEMRI (varlous research units, Headquarter and
attached model clinic) as a comprehen51ve research
institute. In response to this reguest, the Basic
Design Study is to be conducted to frame and evaluate
" the basic concept of the project, and to formulate the
most suitable Basic Design, centering on communicable
diseases which is the most serious problem in health
- and medical field of the country.

: In this project, the institute for medical research
and attached model clinic mainly for communicable
dlseases will be constructed on the proposed site with

6.1 ha., located about 3 km southwest from the centre of
Nairobi. KEMRI consists of administrative headquarter,
11 research units, 7 other supporting common research
units, and model clinic with 40 beds.  The construction
will ‘be divided into two phases with estimated duration
of 18 months each



Based on the dlSCUSSlonS and studles w1th Mlnlstry
of Health and Ministry of Works. etc. of Kenyan Government
on the facility planning, manpower programme and manage-:
ment scheme, it can be concluded that the construction
cost of Kenyan side works will be within the bearable
range and that the recurrent expendlture after the .
completlon of facilities is also realistical: level with
small shortage in the beginning stage.: As for the
-procurement of relating. manpower,. the plan is quantltam
tively realistical but the special consideration is
needed to training scheme for the level-up and indepen-
dent management of manpower in future.

Wlth the progress of the effectlve management
‘the ‘contribution is expected to the comprehen51ve resea-
rches toward the preventlve and promotive health and
medicine on communicable -diseases with viral, bacterlal
and parasitic causes etc. And the addltlon ot Model
Clinic will make it possible not only to treat the
patients suffering from communlcable disease but. also
to promote the integrated medical research unified with -
research institute and to present a model of communicable
disease hospital. :

As mentioned above, the projéct is recommendable

from the view  points of benefit, manpower procure--
ment and financial plan. “And. by expecting the sufficient
arrangement on’ budgetary and maintenance aspects by Kenyan
Government, by arranging the tralnlng system linked with
. the Japanese Taechnical Cooperatlon from the opening until
© the ‘time of getting steady headway, the prOJect will make
a great deal of contributions hot only to the brlnglng o
up of medical manpower but also the promotlon of compre—
hensive medical- researches on communicable, diseases in
preventlve and promotive health and medlclne, resulting
"in the improvement of basic needs of peoples of the
Republlc of Kenva.
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CHAPTER 1 INTRODUCTION






. After the break-up of East Afrlcan Communlty,.Kenyan
Government has been trylnq to develop, Jntegrate and
expand the organization and facilities of various medical
‘research fields toward the contribution to the health

and medical aspects. The development of Kenya Medical

. Research Institute (KEMRI) ig officially decided and
efforts has been made to organize and procure the relating
personnels. But mainly because of financial difficulty,
actual construction of the KEMRI facilities were delayed
until now. .

For these background Kenyan Government requested to
Japanese Government the development of KEMRI as a grant-in-
aid programme. In response to the request, Japanese Govern-
ment decided to conduct a Basic Design Study and the :Preli-
minary Survey was conducted to confirm the reguest of ‘Kenyan
Government and construction site etc. in June, 1981.

- Based on 'the report of Preliminary Survey, Field

survey of Basic Design Study was conducted in-Kenya from
Nov. 8 - Nov. 28, 1981, headed by Dr. Matsumoto (Director

& Professor, Instltute of Troplcal Med1CLne, University of
Nagasakl) - Term of field survey consisted of three’ stages.
On the flrst stage on which team leader Dr, Matsumoto :
. stayed .in Kenya (Nov. 10 - Nov. 14) dlscu551on was made
mainly on’ the basic concept of the prOJect with officials
concerned from Kenyan side and on Nov.' 14, Agreed Minutes
- on Discussion was signed. On, the second stage study was
concentrated  to field work visiting related facilities like .
'research institutes, or collectlng related data and infor-
. mation about general, cost- relatlng or technical fields. .
On_the third stage, agdin series of discussions were held
with Kenyan side on such break- down items. like model CllnlC,
medical equipments, scope of 1mplementat10n ‘works, zoning
and management plan etc. And those items were agreed and
~signed in Minutes on Nov. 25, 1981 as' shown attached. (See
~Appendix 3) '



_ After the field survey, the team'continued_the study
analyzing all informations collected during field survey
and the results were formed as a draft Report.

-~ In order to explain and discuss the draft report of
‘the Basic Design Study, a Draft Report Explanation Team,
“headed by Dr. Matsumoto, was sent to Kenya between 9th-
February and 16th February 1982. The explanation and the
series of discussions on the Draft Report were held with -
Kenyan officials concerned. On February 15th, the agree-
ment was signed between the team leader Dr. Matsumoto and -
the Director of KEMRI, Dr. Gekonyo. (See Appendix 3)

'After the dfaft répOrt;éxplénqtidn;.the Final'Report
was formulated with correction due to the discussions made

during Draft Report explanation _



'CHAPTER 2 BACKGROUND

'2-1 Heslth and Medical Conditions in Kenya

2-2 * Health and Medical Poticy in Kenya






2-1 Health and Medical Conditions in Kanyé

(l) Health and Medical- Demands and the’ Dlseaees Pattern _
(a) Health and Medlcal Demands from Demoqraphlc Point of View

.. Population growth 3. 4ﬁ/year and life exPectancy 53.5
years (male 51,2, female 55.8). (National Demographic
Survey, 1977). ' . :

. Typical population pyramid in developing country with
lower age group majority - more than 48.5% of total
population ig under 15 years.

Age age-Sex Pyramid

Male Female

L 1 1 H 3 I} 1 L | I 1 1 1 1 )
(-] [ o 10 a0 a0 30 L} 0 0 w0 [ D 20 He

Population in Thousands
SOURCE; "Population Census 1979"

Central Bureau of Statistics

. Crude death rate (per 1,000 populatlon) is estlmated
at 14.2%

. 'Infant mortallty rate (per l 000 live births) is
estimated 84 - stlll hlgh even among developlng
country*z,

. In lower age group, especially in infant group,.
health and medical demands are high - It is estimated
that 15 — 20% of livebirth children: will die before
5 years old in East African countries (incl. Kenya)

. Thus, population control, child-maternal health and
infant disease control. are very important subjecls
~among Kenyan health problems.

*1, *2 A report by the Dlrector of Medical Services
' on Status of Health in Kenya, 1979.

*3 "pattern of Mortality & Morbidity" J. Bonte
East African Literature Bureau. :



b) Pattern of Dlseases

() Absolute 1mportance of communicable diseagses in Kenyan
main diseases pattern.

70 % of clinical mortallty is cause by communicable disease..

.'Dlseases already eradicated in Japan, . O troplcal
communicable disease are predominant.

. Childhood diseases cause 60% of clinical death and
occupy 5 p051tlons among the firgt 10 hlgh ranking
diseases causing death.

Mortality Rank 1 L
_ . ] ] Reported
Rank| . Name of Disease Rate |Death Case Character
1.|Enteritis and other diarrheal 9.0%8] 4,127 O @
2. Pneumonia o 7:.4% - 3,386 O O
3.|{Measles - 6.13| 2,795 O @
4.|Tuberculosis (all forms) 5.78 2,624 O
5.|Meningitis . 5.08] 2,279 O
6a Cerebrovascular disecases 3.0% '1,378'
7. |Neoplasms '2.2% 1,003
8. |Tetanus S 2.1% 981 O @
g, |Motor vehicle accident 2.0% 523 :
10; Nutritional deficiency leQ%. ;:881e: : ®
Total 100% | 45,643
Morbidity Rank 2 o : -
) : R I .+ - JReported No.of]
Rank " MName of Disease Rate: [Outpatient - Character
1.|Malaria 21.5% | 4,384,712 O .
2. |Acute Respiratory Infections20.6%| 4,205,162 NON |
3.|Disease of Skin (Ulcer) 10.6%( 2,164,977 O
4. |Intestinal Worms 1 5.1%| 1,029,735 O
S. Acc1dent(1nc fracture,burns) 3;2% "643,374
6. Rheumatlsm Joint pain etc. 2.6% 522,301
7. |Gonorrhoea BT 390,784 | - O
8.|Ear Infections 1.9% 384,909 O
' 9. |Measles ' ' : 1.6% 323,178 O @
10.|Pneumonia 1.1%] 220,352 O @&
' Total’ _ 100% | 20,388,438
Reattendances . 11,119,735
Referrals . 180,313

(): Commﬁnicable disease _:‘D : Childhood disease
*1 ° Reported Death Data; MOH, A Report by . the Dlrector of

Medlcal Serv1ces on Status of
Health in. Kenya 1979

* ) Reported Outpatlent : o )
o MOIbldlty, ' - -ditto‘ -

- Note; These: data covers 70% of Kenyan populatlon 1n
clinical casges. :

Sa-



(i)MaInutritiOn as base of dieease

. PCM (Protein-calorie malnutrltlon)ls ev1dent in many
- c¢hildhood deaths - hlgher death rate is caused in
gastro-entritis, pneumonla, bronohopneumonla,
tuberculoses and anaemia, etc.

. Increase of malnutrition in northern Kenya due to
recent drought. ~kwashiorkor, marasmus is also increasing.

. Great  impact of malnutrition is seen both in epide-
miological and c¢linical aspects of diseases.

(:DCOmplex causality of diseases

. Multlple disease occurénce in the same patlent 1s common
Cin tropical africa.

- Many deaths from Pneumonla + Measles, Malnutrltlon,
Malarla.:

- Many deaths from Gastro- entrltls + Malnutrltlon, Measles.
(:)Potentlal of Subncllnlcal cases not covered by medlcal data

. Esp. in para51t1c disease sub-clinical cases are common
and potentlal number of patlents is estimated to be
- higher than records show.

—'Estlmated schistosomiasis patient in- whole Kenya is
“around 1 million. :

f'Estlmated filariasis patlents will cover 15 - 20%
inhabitants (over 15 years) in Kenya Coast.

- Cholera cases’ are generally hlgher than the flgures
recorded as clinically diagnosed.

(:)Recent 1ncrease of dlSease due to new development progects

. New development progects, ESQEClally 1rr1gatlon schemes'
and dam projects by Kenyan government -aiming population
redistribution, expansion of agrlcultural productive
land’ cause ‘environmental changes in the warm and dry
areas and spread of related diseases - schlstosom1a51s,
:fllar1asxs, malaria, arbo-virus disease, etc. are
increasing due to the expansion of inhabitable areéea for
the vector. :

(2) Health and Medical‘fsu'pplies in Kenya

a) Shortage of Medicare Fac1lltles

. Hospital bed per 100, 000 populatlon ig ~140 beds (1978)
ranking as average among developing countries, but
still far from 300 beds of WHO target.



Importance of mission hospital
- 25. 30% of total hospital beds

Absolute shortage of medicare facilitiés for rural

‘population which covers 90% of total population.

Concentration of private h05§itals'in big cities. like
Nairobi, Mombasa. :

" b) Shortage of Skilled Medical Manpower

.

Severe shoftaqé of skilled medical manpower hinders the
health and medical services development.

- PhYsiciahs-raﬁiO-lo.S. ‘Nurse ratio . (inc. enrolled
“nurse) 95 (both in 1976). per 100;000 population..

—'Physician‘ population ratio is generally lower in
developing countries. ' - o

Only.physician_traihing institution, University of Nairobi

_ Faculty of Medicine, has 90 graduate per year.

‘Tendency of urban concentration of physician,

Shqftagé‘of physician in rural medicare and trainihg
of clinical officers.

Shoftége of trained paramedicals (inc. Lab. Technologist,
Lab. Technician). _ ‘ -
= Training in 6 MTC (Medical Training Center)

¢) Financial Arrangement

*

Health budget is ranked 5th (7.18) in total governmental
‘budget following: 1. Education (16.6%), 2. Public work
(11.5%) 3. Defence (11.4%) 4. Agriculture (11.1%) but

is still insufficient.



'2-2  Health and Medical Policy in Kenya

(1) Government's Main Objectives for Health Service Development

Main objectives for development=of'health services of
Kenya government since Independence have been as
follows,_

a) Bradication, Preventlon and control of diseases.
. Protection of environment against health hazards
- Vector disease control
. Immunlzatlon
. Early detection and treatment
. Health education for the public
b) Provnslon for adequate and eftectlve health and
nedicare service for whole pOpulatlon.
. In hospitals, health centers, dispensaries and mobil
unlts.
c) Promotlon and development of biomedical and health
©  service research :

. Improved and cost-effebtive method'for protection.

But the major constralns which were xecognlzed durlng the
prev1ous Development Plans,'stlll exist. These include
insufficient medical manpower, shortage of funds; as well
as inefficient management and organlzatlon,

(2) Strateglc Targets ‘of Health and Medlcal Serv1ce in the 4th
S5-year Development Plan (1979 - 83)

a) Preventive medlclne & promotlve health

.'Epldemlologlcal surveillande and control of communi-
cable and vector borne diseases

-‘Spec1al attentlon to 1rr1gatlon schemes, settlement
scheme -

- EspeC1ally in’ vector - borne dlseases llke schlstoso~
m1a81s, fllar1e51s, lelshman1a51s, malarla, trypanosco-
miasis, plague, onchorcerciasis, arbo- v1rus, etc..

.;‘Effort to. reduce maternal, prenatal and infant mortality
and morbidity. ' '

. Promotion of family planning

.'Nutrltlon education and researeh

. Envxronmental health

- Food’ safety, water: quallty, water. supply, Waste
disposal -



b}

c)

d)

e}

Prevention of environmental hazard
Education
Pollution control

Rural health:services _ _ _
Strengthening and'deVelopingiprimary health'services..
Upgrading of ekisting'heaith'facilities

A551stance to on- going self ~gervice~basisg projects

Encouragement to communlty and non- governmental agencies'
participation.

Rural health training.

Health manpower

-Strengthening of existing basic, post-Basic and in

service training programme for nurses, public health
officer and paramedlcals.

Training for medical equipment maintenance personnels.

Programme for tralnlng of teachers for health allied
scilence.

Strengthening'of manpower planning unit in MOH.
Hospltal development : 7

Upgrading of dlstrlct hospltals _
Improvement and exten31on of provinciallhOSPitals
New construction of dlstrch hospltals

Governmenral ald to churoh hospitals

Medlcal supply & equlpment

.Improvement and decentrallzatlon of essential medlcal

supply and equlpment system

Constructlon of central medlcal store and addltlonal
stores in strategic reglonal location

Construction of equ;pment workshops in strategic reglonal

~location.

Medical Research
Instltutlonal development

Governmental responsibility for all medlcal résearch
work in the country including that prev1ously undertaken

‘by the East African Communlty

Development of medical research institute whlch is formed
already to organize, develop and coordinate all medical
research activities, in collaboration with other research
agencies, within and outside Kenya.



. Development step

P

v

Organlzatlon and co- ordlnatlcn of all najor research
act1v1tles in the country

Co-cperatlon and collaboratnon with reputable ‘research
organizations and bodies at local, reglonal_and
1nternatlona1 levels S

Increased attentlon to bhoth biomedical and health service
research . :

Establishment of approprlate communlcatlon channel
between research activities and services within the
Ministry of Health, in order to establish thé link
between the theoretical knowledge and action

Construction, extension, upgrading, equipping and
staffing of facilities. '
Target fac111t1es for facility development

Kenya Medical Research Institute in Nairobi to.act as
the headquarters and base for=the co-~ordinating role
of research activities in the country.

Associate Research Stations in Alupe (leprosy), Kisumu
(malaria) etc. :

‘Research stations in Nairobi(tuberculosis), in- irrigation
and other development project are (changes in dlsease
_patterns) etc, .

Rearlangement of Natlonal PubllC Health Laboratorles(NPHLS)_"
in Nairobi to undertake the laboratory aspects of medical
research .

Dlagnostlc and clinical 1aboratory services from out51de
‘Nairobi :

Tox1cology, blood transfu51on services
Laboratory referral servrces ‘
Training of laboratory personnel

.Productlon of chemlcoblologlcal substances.

riority areas of research for communlcable diseases and
ector-bone diseases

Blomedlcal research fleld

bilharzia, fllar1a51s, hydat1d031s, laishmaniasie;maiaria,'
trypanosomiasis, leprosy, tuberculosis, plaque, selected
virus disease, sickle cell disease, cardio-vascular and
metabolic and nutrltlonal diseases,

data collectlon and epldemlologlcal survelllance

Health service research fleld

research concerned w1th 1mpr0vements in: the dellvery of
services.



- research in preventive medicine and promotive health:
cexamination of existing water supply and sanitary _
facilities in order to provide the basis for surveil-
lance system. evaluation of the effectiveness of
currently used method of communication for the . _
purpose of improving present:system of health education
and information. research and field studies related to
food fortification, etc. .

(:) Attention td‘traditional-medicihe _
*_promotion'and_encouragement_to investigations and-
research into different fields and aspects of traditio-—
nal healing"_il _ : '
- establishment of traditional médiciné’unit with close
co-operation with the proposed Drup Quality Control
Laboratory : : :

- 10 -



CHAPTER 3 TOTAL CONCEPT OF KEMRI .

31 - Total Concept of KEMRI
32 Existing Conditions'of KEMRI

. 3-3 'Req'u"e_St of Kenyan_GOi}erhment on this Prbjebt S






3-1

(1)

{2}

by

Total Concépt of KEMRI

Establishment OfIKEMRI

At the breakupofl the East Afrlcan Community in July
1977, MOH faced urgent nece381ty for development of
medical research ingtitutes by herself,

Contlnuatlon of medlcal research in existing medlcal
institutes at that time in Kenya

- Kenya Tuberculosis Investigation Centre

" ~ Alupe lLeprosy Research Centre

The Science and Technology Act came into effect in July
1977 '

- Establlshment of scientific and technologlcal pollcy
- Establishment of the National Council for Science
and Technology (NCST)

Organization of Clinical Research Centre and Malaria
and Other Protozoal Diseases Research Centre under
above Act. '

Amendment of the Sc1ence and Technology Act in
May 1979

- Establlshment of KEMRI and 1ntegrat10n of above
research centres under KEMRY . '

- Piscussion on additional research centres to KEMRIL = .
(Public ‘Health and Epldemlology research, Traditional
Med1c1ne) S :

— Establ1shment of Board of Management for KEMRI

—'Settlng up KEMRI Headgquarter

- Establlshment of KETRI(Kenya Trypanosom1a51s Research :

InstltuteY”

Total Concept of KEMRI

Objectlves or KEMRI

Objectlves of KEMRI is carry out the development and

' organization of research in all necessary fields of

blomedlcal and health service sciences.
FUnction of KEMRI Board of Mahagement
Definition of research priority
Definition of development planning

Definition of training of scientific manpower

- 11 -



. Definition of co-ordination of research activities

. Definitionh of llalson Wwith external and 1nternat10nal
scientific community

. Standardization of information collection

. Documentatlon and dissemination of 501ent1flc infor-

mation both within
. Collaboration with

. Collaboration with
medical scientific

and outside Kenya

WHO in Geneva and Brazzaville

other international and bllateral
1nst1tutlons

Thus the total concept of KEMRI is not 11m1ted to basic
‘research but covers all fields which will contribute to .
health and medlcare activities and covers also such func-
tions to organize and control above research activities.

c) Organization Chart of Total Concept

 ORGANIZATION

| NCST |
. L_AA____1__ —
: : _5' R,
MOH 1 ‘T Board of | |
SR R Management
LIS
r*4~—4 | —ne-
X i
Administratlve
- Headguarter
"
Other Service
L
FaCllltleS,
‘Housing, .! . N
T, T | A
i If} I kl ! Regearch
‘ : " |Cclinic/beds
Regearch Centre/Unit /

| 1

-12 -

FUNCTION

Senlor Admlnxstratlon(MOH)

. Decision maklng on®

research. items,priorities,
training and collabora-

" tions(Board of Management)

. Execution of -research

"integration

. General administration

. Medical research of

all kinds



3--2  Existing Conditions of KEMRI

(1)

(2)

a)

b)

c)

‘Delay of Facility Development

In spite'of the declared-Government policy on'research

and development, and the institutional and organizatio-

nal plans, the development of KEMRI's facilities has

‘lagged behind due to constraints in developmental

finances.

Headquarter* borrowed few rooms’ in MOH headquarter,
KEMRI Headguarter is highly inadequate in physical
facilities which causes hindrance to information and
documentation activities without space for library,
etc., to training and meeting functions without space

" for lecture room or conference room, not to mention

general admlnlstraelve activities.
Cllnlcal Research Centre; scattered around in borrowed

- spacesin Nairobi, research activities are in progress

financed by KEMRI in collaboration with WHO, Welcome
Trust and Walter Reed, etc.

Virus ‘Research Centre; located in a sectioh of:Dutch
Royal Tropical Institute with own facilities. Direct -
responsibility and Netherlands funding of the Dutch

Medical Research Centre, Nairobi will be phased: out

over a period .of a few years, but technlcal cooperatJon
will continue on progect ba31s.. :

Kenya Tubercu1051s Investlgatlon Centre; Independent
and continued activities are expected with own
equlpmentaand bulldlng

'Alupe Leprosy Research Centre, located in Busia (Western

Kenya) and: 1ndependent act1v1t1es are expected

Malarla & Protozoal Dlsease Research Centre; located in
Klsumu (Western Kenya) in borrowed room of Kisumu
Provincial Hospital with hlghly 1nadequate facilities
and personnel

Ex1st1ng Research Act1v1t1es of KEMRI

_Research act1v1t1es in dlrectlon Shown in 5 years‘
Development Plan,  especially with research priority
in communicable and vector-borne dlsease, are under
way with more atLentlon pald to communicable disease
control. ' .

Highly dependent on the collaboration with oversea.

- Research level,'equipments and research staff.

Research activities in each research centre

(:) Clinical Research Centre;

- Leishmaniasis'chemotherapy, diagnostic method

- 13 -~



®

Malaria drug sensitivity, chemotherapy and preventive
method

Schistosomiasis diagnostic method

Hypertension_(epidemiology of ruralmﬁrban migraﬁioh)

“Virus Research Centre;

Arbho-virus research .

Influenza virus surveillance
Measles ﬁacdine.effeCtivity'
:Viral'hepaﬁitis'test

Tissue cultdré

Kenya Tuberculosis Investigation Centre;

Chemotherapy, field research, labo-service

Alupe Leprosy_Résearch-Centre;

Clinical, biochemical and gpidemidlogical studies

Malaria and Qﬁheﬁ Prbtozoal_Disgases'Research Centre;

- Bionomics Qf_malaria_vectors;.epidemiology,‘biological'
. control of vectors, diagrnostic studies, malaria

‘nephropathy..

~ 14 -



3—-3 Request of Kehyah Government on this Project

Following are the requests from Kenyan side on the project.

(1) Facilities (buildings equipments) of research units/
laboratories for comprehensive research

(2) Facilitiés (building,-equipments) of administrative
headquarter :

(3} Other service facilities and staff housing -
{4} Model clinic

(5) Participation of'Japanese Technical Cooperation related
to this project. '
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4-1

Outline of the Project

=Based on the total concept of KEMRI and the Kenyan side
“requests,Basic Design Study Team formed the outline of
this project as follows;

(1)

Objective and priority of the Project

Objective of this progect is to conduct the comprehen81ve

- . researxch in both basic medical research and clinical

(2)

research, puttlng specific priority into communlcable
diseases which is the most important problem in the
health and medical field of present Kenya, to expect
proposals for effective countermeasures against
communicable diseases. :

Contents:of the Project

_ The progect contalns the fac111ty development(bulldlngs .

and equipments) of necessary research units/laboratories

for the research. of communicable diseases, model clinic’
for the medical treatment of communicable disease patlents

“and headguarter of KEMRI for the integration of researches

(_3)‘.

‘with necessary functions for general administration.

Plannlng guldellne

_The level and scale of the progect are based on the
considerations of the p0851b111ty of oversea cooperation
for communicable diseases by visiting 501entlsts after

_ the completlon of fac1llty development

-Fa01llty plannlng is conducted with flex1b111t1es for
future with due consideration to the total concept of
KEMRI as a institutes of comprehen81ve research 1n all
necessary medlcal research fields.
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4-2 Basic Concept

To achieve the objectives of the project; following
departments are considered with organization chart(
estimated) shown in next pade.

(1) Administration Block
(2). Central Résearch Laboratories .
. Virology unit
Bacterlology unlt
'Para51tology unit
Vector biology unit
Nutrition unit
Clinical research unit
Pathology unit
Public health and epldemlology unit:
*  Human reproductlon studies unit
* Tradltlonal medlclne unit

* Env1r0nmental phy51ology unit
_(3)3 Common Research Laboratorles :

-Electron and scannlng mlcroscope unit

'Central cold room “and Chllled room
Isotope laboratory and dlSposal facilities_
Py mLaboratory |
Medical 111ustrat10n sectlon
Laboratory animal houses
Workshops

(4) Model Clinic .
.(5) Others {(by Kényan side works)
Housing

Laboratory canteen, kitchen

*  Regarding the asteérisked units above, the Kenyan
side will arrange its own medical equipment and
materials.
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(1) Setting of Each Resdarch Department

a) On the Vaccine Development Unit

The provision of a vaccine development unit was
confirmed during the preliminary survey. The' basic
survey team, however, called for another discussion on
this matter. Though the importance of developing

- vaccine in Kenya wag understandable, the basic survey
team: looked upon the présent phase as a period of
preparation for the development of vaccine and -
suggested the dlrect1on in which preparations would
be made for the future, oontlnulng its research work
‘in the unit of virology or public health and epidemi-
ology, and the Kenyan side approved of this proposal.

b) Concept of Research Unit for Comprehensive Study
on Communlcable Diséase

Basic Medical Research
Viroclogy Unit
Bacteriology Unit
Para51tology & Protozco-

. logy Unlt
-+ Vector, Blology Unlt

, Comprehehsive- ‘
—~{Research on Com-
Cllnlcal Research Pathologyf— imunicable :Disease

-NutritiOn, Publlc Health &
Epldemlology

EnV1r0nmental Phy51ology
Human Reproductlon N
"Traditional Medicine - = '

:On the assumptlon that the comprehen81ve research of
communicable disease could be evolved in an effective
manner. only when organic research work was ‘conducted
in the units of basic medical research, the units of
clinical ‘research and pathology and the unit of public
‘health and epldemlology etc,, the éstablishment of a
unit of pathology was proposed and approved. It was’
decided that an independent’ unit would be established
for vector biology due to the fact that it would be
of strategical lmportance in coping with mainly the "
parasitic and protozoal diseases and viral diseasgwhich
has great impact on the medical conditions in Kenya and
that research would in many cases be carried out on
the field.

A unit of nutrition, public health and epidemiology,will’
be established because these milieus of science, which
are interrelated, turn out to be indispensable to the
grasping of the overall picture of communicable diseases
and their countermeasures.
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Following 8 units deeply related to communicable
disease research will be facilitated both in
building and research equipment.

- ° virology
° bpacteriology |
° parasitology (including protozoology)
° vector biology
° nutrition
° ¢linical research
° pathology _ _
.°® public health and epidemiology

As regards the following three units with less relation =
to communicable discase, research equipment will not
be offered, only space will be. provided(consideration
will be given to the equipment which is to be used by
Kenyan side in terms of the planning of facilities).

° human reproduction
- ® traditional medicine

° environmental physiology

The above three units have.come from a proposal made
by the Kenyan side agalnst the fOllOWlng background

° Unlt of human reproductlon -- To support the
'comprehen51de survey from the viewpoint of promoting,
" the family planning and maternal and child care which’
are one of the main subjects for the health and medical
“problems- in Kenya;

° Unit of envirommental phy51ology -- Health and
medical ‘care workers who are engaged in the front-line
- “eradication of malaria and schistosomes are confronted
-with problems of highland medicine’ ‘particularly that
of hypertension. There is a need to support them in
the research £1eld

° Unit of tradltlonal med1c1ne - The research of
the methodologies of traditional medicinists who '
shoulder the greatest burden of rural medical ‘care in
Kenya,_partlcularly that of unprocessed medicines,

is in line with the basic pOllCY of the Kenyan Ministry
of Health, which is- looklng for the cost-effective
measures of medical care. 1In fact, the scientific
research of traditional medicine is taken up as a
national policy under the fourth five-year plan.
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c)

d)

e)

Common’ Units

The common . units 1ncluded in the’ present programme
are as follows,“ : .

° Electromlcroscope unlt

[+

_General cold room and ohllled room'

¢RI laboratory unlt 2
° Medlcal 1llustratlon unlt

° Laboratory animal’ houses
° Workshop ' :

In addition, an‘attempt will be made, though no comments
are made in:the Mlnutes, to explore. the: p0551b111ty of

. settlng up a common laboratory unit of p3 level,

where pathogens with relatively high risks will be

‘concentratedly dealt with, for the effective: use of
facilities, and for cutting down the. cost and carry-

ing out cOncentrated control and'maintehance;

Admlnlstratlon Block

This block consists of two 51gn1flcant features. One,.

- is that this block will ‘be provided with -accounting,

personnel management and other- functlons, as an ordi-
nary administrative department, and the policy is to
take .account of its facilities centerlng around the
minimum basic necessary functiong. The other, is

- that this block w1ll be characterized as the KEMRI

headquarters. Its functions include those for
KEMRI's de01S1on-mak1ng and training, and those fox
medical library and information. Fo all these func-

‘tioms, that their scale will be taken into’ account,

dependlng on their 1mportance.' In regard to- the
medical illustration unit, its close relationship
with the library and information’ sector have been
taken into con51derat10n.

_Other Unlts

Housing and welfare fac111tles for the research o
institute (e.g., cafeteria, kiosk, and kitchen) will
be developed by the Kenyan side on a separate basis.
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(2)

Model Clinic

As for the clinical research system which would be

indispensable for the medical research of communi-

. cable disease, there was an active exchange of views

with the Kenyan side in the latest ba31c survey.

- The Kenyan side stressed the necessity of a "model

clinic" and was of the view that its 1ncorporat10n in
the present project would contribute to- smooth promotlon
of comprehensive research work. The basic survey team
realized the necessity of the "model clinic" and after
the studies in Japan on this items propose to set model
clinic together with KEMRI.

'The premlses of its facmlltles are,

° The "model clinic" will be made part of the clinical
research unit in.terns of organization and management.,

° As regards the appropriate scale of this clinic, 40
beds will be taken into consideration with necessary
faCllltleS and equipment. -

° The de51rab1e breakdown of the 40 beds is as follows;

"Gastr01ntest1na] infections 8 beds
* Liver 1nfect10ns 8 beds
* Protozoal and para51t1c dlseases 8 beds
® Pulmonary infections '8 beds
. Cerebrospinal infections " 8 beds

e The above flve bed sectors encompass the pr1nc1pal

commuhicable diseases in Kenya, and this clinic will
be: work out as ‘a model of communicable disease hospital
both in facilities and management providing effective
medlcare based on the. symptoms of patient. .

° As for phy51c1ans, it is de51rable that the Kenyan

chief of the clinical research unlt will concurrently
serve as director of the clinic and that foreidn
“pPhysicians (specialists) who may be dispatched to the
clinical research unit will concurrently serve as
phy51c1ans at the model: cllnlc(*) It is also. de51rable
that nurses, paramedicals and other staffers, be
allocated by Kenyan side.

° In addition to beds, naturally, clinical. laboratory,

central treatment, kitchen and laundry (for model cllnlc
'only) will be 00n51dered :
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(3) Manpower Programme and Training

° The Kenyan Government has clarified its position
- that it will give due consideration in terms of
finance and the manpower programme upon’ completion
of the facilities, thus making it possible to
entertain hopes on future manpower reinforcement
-programmes and 1ndependent management. -

a) BaSlC POllCY of . Manpower Programme and Tralnlnq

Manpower programme will be formulated on the
basis of the KEMRI's present manpower, with ‘due
‘consideration given to the Minigstry of Public
Health's manpower reinforcement programme ‘80 that
excessive facrllty planning can-be avoided.

(:)'De51rably training of senior research ‘staff W111
‘be. continued abroad selectlng and despatching the
above regearch staff in the progress of transfer
of technology with V131t1ng s01ent1sts. :

(:)'Generally, the’ tralnlng in KEMRI will be ‘promoted
mainly on technical transfer base and the direction
of independent operation after the completion of
oversea cooperatlon will be aimed.

(:) Instead of conflnlng the transfer of technology
within KEMRI, research staffs, phy51c1ans, para-
medicals and other staffs will be trained, and " a
collaborative research system 1ncorporated 50
that the’ fruits of this transfer of technology .
may be put to effective use in. ordinary health and

- medical care —-- particularly in the execution
of communicable disease control.
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'Proposed'Manpower Allocation for this Project

— . Laboratory,etc.] Model elinic| Total
\\—_\ i » ] ¥ s v ¥ . .
— KEMRI | Training | KEMRI {fraining|KEMRI |Training
L i —. |staff| staff staff | gstaff staff | staff
Senior Research scientist 11 - (1)*1 - 24
research|. Visiting scientist (16} - (2) *2 - .
staff - et : - E 10
: Research officer 11 8 = - (16)
Doctor . Doctor - - 2. 2,
: Climiecal offlcer - - 1 1 1 1
Pharm301st : ' - - 1 - 1 -
Pafa~. Pharm. technologlst - - 1 - 1 =
medical .|. Radiographer - - 1 - 1 -
staff S " —
Lab. technologist - -1z 12 4 = 16 12
Lab. téchnician 27, 16 5 - 32 16
Other assistant staff| 12 - - - 12 -
Nursing Rgglstered nurse - - . 6 - 6 -
staff . Enrolled nurse 2 - 15 - 17 -
C ADM officer F15 - - 1 - :
ADM Gon. ADM staff 54 = 6 ' ' )
‘staff en. sta 5 . -
- - |. Dietary staff .5 - 6 -
gﬁgport— Meintenance, transport 20 - <« - 54 -
staff Service staff 23 - * -
Others Subordinate staff 200 - - - 200 -
Total {excl. concurrent staff)| 392 16 49 3 441 39
. : +(16} : +(16)

tl.

*2

The - dlrectorshlp of the model cllnxc will be concurrently
assumed by the head. of thé clinical research sector.

'In this list it. is hypothesized that visiting specialists
(phy51c1ans) at the model clinic would conéurrently serve

as specialists in the clinical research unit,
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b) - Manpower. Programme and Training in Research Unit

(:) Personnel will be a551gned to the 8 standard research
- units with close relationship to communicable disease
for which oversea cooperation will be considered,
in the following manner.

Staff for training or colla-
KEMRI staff borative research work staff
‘ - | with other institution

* Unit head - 1  (Kenyan}
(Scientist level)

- Visiting scientist] (2) (Foreignj

. Coﬁnterpart o 1 (Kenyén): : 1  (Kenyan, etc.)
. (Reserach officer : :
level}
* Technologist 1 (Kenyan) ' 1 (Kenyan, etc.)
- Technician 2 (Kenyan) | 2  ({Kenyan, etc.)
Total 5

+ (2) 3

Note: The vaiués merely represent capacity, and the
actual number will naturally be determined on
the basis of oversea cooperatlon

° On- the job tralnlng w1ll be carried out at a rate of .
one counterpart {research officer)., ohne technologlst“
-and two techn1c1ans, to one v151t1ng spe01allst.
Consideration will be given to the. training of half of
"the Kenyan staff for research trainee or for a
collaborative study with other institutions. At the
same ‘time, an attempt will be made to cope with the
scarce avallablllty of manpower at the outset of the
programme.-

° The acqusition of quallflcatlons for counterparts and
the duration of their training are not officially
institutionalized, but it will be of importance to
come out with a reallstlc policy durlng the phase of
oversea cooperatlon.

(:)_In the standard research units associated with three

' sectors in which the Kenyan side will'carry out research
work on its own accord, the a581gnment 15 estimated as
follows; '
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_ Staff for training or colla-
KEMRI staff borative research work staff
with other institution

- Unit head - | 1 (Kenyan)
(Scientist level} '

» Research officer 1 (Kenyan)
-:Téchnqlogist ' - 1 (Kenyan, etc.)
. Teéhnieian 2 (Kenyan)

Total = e '_ 1

Staff for Common Research Units is estimated as follows.

Staff for training or colla-
KEMRT, . : :
staff borative research work staff
" with other institution
. Eledtrdnmicroscope unit _
Pechnologist 2 1
Pechnician 1 - ) -
- RI-laboratory(*) . -
Technologist 1 . -
Technician . - -
- Laboratory animal house
- Technologist S 1 ' -
Technician - _ 1 : -
< Central cold room &
chilled room _
Technologist _ - -
. Technician B ! : -
Medical illustration
Technologist - -
Technician 1 _ : -
P3 laboratory
Technologist ' - ' L -
Technician 1 : -~
Total 1 o _ Y

For electromlcroscope unlt 1 tralnee(technologlst) is
estimated.

(*) A staff member at the level of 501entlst or research
officer w1ll concurrently serve as the person
responsible for the custody.
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Other research assistaﬁt staff are estimated as follows:

: KEMRI staff Allocation
T o _
Photographer/artist 1 Medical illustration unit
- Computer assistant 1 | Public health & epidemiology
p o ~unit
* Field worker 4 Vector biology unit
{entomological) '
- Field worker 4 Parasitology unit
(parasitological)} '
- Enrolled nurse 2 Environmental physiology unit
- Animal house 2 Laboratory animal house
assistant '
Total 14
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¢) Manpower Programme and Training in Model Clinic

(i) Physicians (doctors)

o : Staff fbr'trainingﬂor
_ KEMRI staff collaborative ressarch |
staff with other institute

" Clinic head

(1) (Keﬁyan)*l

Visiting specialist (2) (foréign)*?

Counterpart’

‘(Doctor level)

2 _(Kenyah) " 2 {Kenyan, etc.)

Counterpart (Clinical ¢ 1 {Kenyan) | {Kenyan, etc.)
officer level) :

Total

4+ (2) 3

#l The head
serve as

*2 Visiting
clinical

of the ¢linical research unit will concurrently
the head of the cllnlc._

specialists will concurrently work in the
research unit (Despatch of visiting spe01allst

separately for model cllnlc is also p0551b1e)

At the Model Cllnlc, the tralnlng of phy5101ans
will be conducted in the same way as in research

unlts.

Judglng from the actual condltlons of hospltals
attached to research institutes in Japan, an a551gn—
ment of one phy81C1an for every five beds seems

reasonable.

. In actuality, it would be reasonable for a total
of eight physicians to be assigned, as three
doctors or clinical officers are assigned for every .
visiting specialist.

. There is a need to_determine a personnel assignment
programme, as classified by bed sector, depending
on priority to diseases, selection of specialists
and other factors. : :
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(:).Aésignment of Nurses

As regards nurses, it seems realistic to adopt a system
under which one nurse station would take charge of the
model c¢linic's ward (40 beds). A team of one registered
nurse and three enrolled nurses per nurse station will
be put on duty in three shifts a day for six work days

a week. Taking account of any absence, due to illness
or other causes, and possible maternity leave, the work
system will be provided with some leeway so as not to
Create an excessive work load. Moreover, one supervising
nurse will be as€igned to exercise overall control. As.
for nurses other than those in the wards, one registered
nurse. and three enrolled nurses will be assigned to
cover the entire part of the medical care sector which
encompasses the central medical treatment. However,
their duty period will be for eight hours a day.

. The foregoing may be summarized as follows;

Chief nurse Registered Enrolled
- " .nurse nurse
General 1 - _ -
Warg b - 4 T2
Central B 1 3
treatment T
Total | 1 5 1 1s

.(:) Assignment of Paramedicals

. The fdlloWing plan for the assignment of paramedicals
seems realistic. ‘

Paramedical*?! Assistant paramédical*2
{Technologist level) _ (Teghnician leve;)
Radiographer 1 Radiggrépﬁic assistant 1
Lab. technologist 2 | Lab. assistant 2.
' Clinical lab. tech- . 1 Léb. aéSiétant~ : 1
nologist o N EE ‘
- Endoscopy . 1| Lab. assistaﬁt. ' 1
‘Pharm. technologist 1 : -
Pharm. technician | 1 o ' -
- - : Autopéy'assistant 1
Tﬁtéi : o 7 S fotal- T 6
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* 1

* 2

Desirably technologist level staff will be assigned as paramedical.

Desiiqbly technician level staff will be éssigned ags paramedical

assistant.

Headgquarters and Model Clinic

Assignment of Admiﬁistrative Staff

"Assignment of Staff Common to Research Labo/Adm.

ADM. officerx

Gen. ADM staff

‘unit Section Total
Director’s + KEMRI director 1 |. Clerk 4
office - XEMRI deputy 1} Secretary 4

director « Typist 2
* Principal re- 1
search office
+ Administrative 1
secretary
- Conmittee clerk 1
" Subtotal 5 1’| 15
Medical re- Libraxy » Librarian 1] - Library assis- 2
seaxch + Statistician 1 tant .
library : + Typist/copy 2
Printing/copy . Pr.iri't;i.ng tech- 2
nician :
. : + Copy staff 2
_ Subtotal _ _ 2 S 8 10
Training & * Trainning - 1| - Clerk 1
lecture officer - B/V technician 1
: .~ Typist/copy 1
Subtotal 1 : 31 4

) ) Gen. édﬁxinistf . .P_L;incipél adm. 17| Clerk . 2
General ration office officer : + Sec/typist 1
administra- - ~ -
tion -Accountant’®s + Chief account~ 1 { - Accountant 3

office ant » -Cashier 3
+ Typist/copy 2
Personpel + Personngl 1| - Personnel clerk 2
office officer . - Typist/copy 1
Security office| - Security officer 1| © Clerk/typist 1
Supply, cffice - Supply officer 1| - Storeman 1|
: - Supply assis- 2
. tant
- ‘Typist/copy 1
Transport . "I‘ransport 1] - Clerk ' 1
office officer - Typist/copy 1
Estate office - Estate officer 1| - Clerk/typist . -1
Subtotal 7 o 221 29
Laboratory Each lab. unit - Typist/copy 11
office " Subtotal 11| 11
Model clinic - Medical officer. 1| . Admission/. - 1
administration discharge clerk
. Clinic cashier 1
- Supply assis- 1
tant
+ Medical record 1
assistant
+ Secretary 1,
- Typist/copy 1
Subtotal 1 R
Total 16 60| 76
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@ Assignment of Supportihg Staff

' Unit Staff Total
. Diétary'staff' Nutritionist 1
Cookj _ ' 41
Meal service assistant 6(*)2 il
* Maintenance/ . Building maintenance staff 2
t t staff , L
_ ransport staff Equipment/vehicle mechanics 2
_Maintenance trainee 2
Tel. operator 2
Driver 10
Gardener - 2 20
Service staff Laundry staff 3
Mending staff 1
Guards 4 _
- Janitor 15 23
Total 54

(*)1 2 péréons’of:
(*)2 3 persons of

them are for laboratory canteen
them are for laboratory canteen
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4-3  Project Sito
(1) Outline of Nairobi City

Nairobi is located nearly under the equator, about
500 km from coast line and in highland area with
altitude, 1,700 m: above sea level

Population of Kenya is about 15 million (1979) and
that of Nairobi is about 830 thousand composing by
about 100 different tribes.

In the city area, many modern buildings are bﬁiid
up with urban atmosphere.

(2} Climate

Average'mean‘temperature is constant and rather

low (11°c - 30°c) ‘with slightly lower atmospheric
‘pressure because of highland. There are two rainy -
seasons (April - June, major rainy season, November =
December, minor rainy seéason), but wholeday rain-—
fall are not seen but only 2 -~ 3 hours shower a

day.

Winter season is from July to August and Summer
season is from December to January.

(3) Constructlon Slte

The site is located about 3 km Southwest from the
centre of Nairobi. It is a part of hill with
" magnificent view toward from NE to SE. It has
the total area of 6.11 ha and slopes of 1/10
gradient to three. directions from western part
with the maximum level difference 18 m at the
East boundary. ©North 51de of the site is Forces'
Memorial Hogpital and among these two site runs so
called seasonal stream which functions as natural :
- rainwater drain durlng héavy rainfall and also
-~ as the boundary of both site. Eastern and Western
‘side of the site is surrounded by railway line (
Nairobi - Klsumu) and exposed rock plate are seen
partly along the railway.

'Approach road to the site w1ll be easily 1ntroduced
from the northern end of housing area(Magiwa Estate).

(4) Infrastructure _
The proposed site is located in Nairobi City is in
a favourable position for all klnds of energy
supplies. But early negotiation with the authorltles
concerned is highly required because the intakes
of those 1nfrastructure generally takes a long time.
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Watar qupply

Water supply is run by Mlnlstry of Water Development.
For thls project the intake can be extended from the
main pipe ‘laid under the main road nearby.  Quality
of supplied water. is generally good and potable.
However, the water reservoir of one day capacity is
required in the site agalnst the shortage of the

supply

As the water supply to hospitals takes’the First
“priority in the perlod of water shortage the connec-
tion to the supply pipe for the Force Memorial
Hospital will be very convenient if allowed.
(Cheniical analysis data ‘and city water charge list
were obtained).

Electrlc Power Supply

Electric power is supplied by semi- governmentally
run BEast African Power & Lighting Co., Ltd. It is
possible to extend the incoming line from the

. existing high tension power line (11,000 V)
installed along the railway in the South of this
site. The necessary voltage will be obtained
through transformer (415 v/240 V). The spare
incoming installation from another high tension
power line running in the North of the site is
under consideration in order to obtain the stable
supply to this facility.

Telephone System

The existing telephone line is also runnlng along
the railroad -from where the intake is possible
connectlng to . the Main Distribution Frame. Currenm
Ely telephone condition is not good in Nairobi City
and the failure or malfunctlonlng often take place
in the afternocon.

' :Sewage and Dralnage System

Sewer system is under the control’ of Water and

Sewage Department of Nairobi City Counsil and the
terminal sewage treatment is made. in the municipal
disposal ‘plant. The sewer pipe from KEMRI can be
dlrectly connected to the sewer main laid undex
-ground running along seasonal stream. Laboratory
waste has to bée lead to the sedimentation tank and
connected to the sewer main after sufficiently
~dilluted. Rainwater will be drained dlrectly out51de

.. of "the 51te

Gas Supply

Only LPG gas is. avallable and gas will be supplled

from installing LPGugas bombe central storage in the-
site. LPG gas in Nairobi consists of 97.1% Butan

gas with 13,000 kcal/kg. Recently: in Nairobi shortage
of LPG gas often take place and thus the installation
of 1 - 2 m3 LPG storage tank is also under consideration.
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(5)

Approach Road
The’approach'road starts from the same'point in the

site as indicated in the prellmlnary survey. But

~ the route outside of the site is changed. New route

pags through the border of adjacent Force Memorial
Hospital site., This was instructed by MOW and MOH

as an official opinion of Department of Lands, in the
Office of the President.

MAGIWA ESTATE - J]'

Approach Road

Construction’

Site Forces Memorial Hospital

(:)ﬂ

8011 Condltlons of the Site

With regard to the soil condltlons, fOllOWlngS o
can be commented based on the collected:geological
data in the nelghbourlng places and’ the test pits
at four p01nts in the site durlng fleld survey, -

Except for the area along the seasonal stream, all

- the surface of main hill side is covered with

Murram soil layer mlxed .with rock pieces untill
about 1.5 m from the surface., The expected
bearing capacity to this layer is about 10t/m2.
‘Under this, so called Tuff layer continues with
blgger bearing capacity about 20t/mzor more.,

On the other hand, test pit observation indicates
that along seasonal stream, surface until 1 m deep

- 1s covered by Black Cotton layer under which lays

murram soil. Underground water Yevel in this area
is rather high. Black Cotton Scil has high water
‘content ratio, 200% expansion ratio when get wet
and no: bearing capa51ty .In' field survey, the
existence of murram soil. layer to which the bearing
capacity of building is  expected, is confirmed, but
its. phy51ca1 and dynamlc property and also its depth

- of 1ayer is not known yet.

Final. dlClSlOn shall be" done after the: study of results
of soil test which is supposed to be done by MOW. | For
the time béing, it is supposed that the Murram Soil
layer has enough’' bearing capa01ty for: the project with
two storied buildings. It is also récommendable that
along the seasonal. stream, constructlon'of facilities
shall be  avoided because of bearing capa01ty expan--
sivéness and higher water level
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