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1. —BaHEK RS

Maximum permitied in

Parameter cffluent discharpe
BODS (2000) 20 mgh
Suspended solids 30 mgf
Cyanide (as HCN) 0.1 mgh
Sulphide (as S 0.1 mgi
Gil and grease nil

Phenols .5 mgt
Total toxic metals 0.5 mgl
(alone or in combination)

pH 6.5-9.0

Temperature +/- 30C of receiving walter

Note: (1) an 8 or 10 te 1 dilution of the effluent by the
receiving water is assumed

(2) the receiving water BOD is assumed to be
<2 mg/l.

M : Omwenga J.M.: 4th Water Technology Conference "Water in Africa in the Next
Decads”
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2. KBICHRT 5 LE0OFKEEE
WL

Effluent Source ............. Sugar processing factory {from sugarcane)

...... ....... About 7,500 tons/d

Effluent Dilution ratio with receiving water ..... 1:10

Production Rate

Effluent Characteristics Required Discharge Characteristics

PH .......... 4.5 ' Should range 6.5-8.5
BOD5 at 20°C .... 5,000 wg0z/1 Should not exceed 20 mg/l
COD .........v.t. 10,000 mgl,/1 Should nor exceed 50 mg/l

Totral suspended solids .. 6,000 mg/)l | Should not exceed 30 mg/l
Total dissolved solids .. 3,000 mg/l | Should not exceed 1500 mg/l

Sulphides ............... Should not exceed 2 mg/L
Oil/grease .............. Trace
W KR ERRY (BWFEEEANDLZ—) . 1993
FEL D LIS

Effluent source - Tannery

Effluent discharge Characteristics

Dilution with receiving water ........
Effluent Characteristics Required Discharge Characteristics
pH ~ Beamhouse liquor 11.8 Range 6.5-8.5
Tan liquor 4.0
BDD5 at 20°C .... 3,500 ng0,/1  Should not exceed 20 wg0,/1
COD ............. 6,500 mg0,/1 Should not exceed 50 mgd,/1
T.5.5. .....u..., 1,000 mg/l Should not exceed 30 nmg/l
Sulphides'..,:... 50 mgS/1 Should not excead 2.0 mgfl
Total Chromium .. Should not exceed 0.1 mg/l
Hexavalent Cr ... 200 wgCr/l Should not exceed 0.05 mg/l
TDS oo 7,000 mg/1 Should not exceed 1000 mg/l
0il/grease ...... Trace
Phenols ......... Should not exceed 0.02 mg/l
Free Ammonia .... Should not exceed 3 mg/l
Other heavy metals (in combi Should not exceed 1.0 mg/l
NAation) - v-remaw.

Hé: A g ERRE4A»OHEAEEZE~ADL 22—, 1983
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3. AHTKEICHRT 5 HkEAE

Parameters Max. allowable limits

pH Should range as $6.5-8.0

BOD5 at 20°C Should not exceed 500 mg0,/1
coD Should not exceed 1000 wmg0./1
Temperature Should not exceed 35°C

'TSS- Should not exceed 600 mg/l
0il/grease Should not exceed 10 mg/l
Ammoniacal Nitrogen Should not exceed 20 mg/l
TKN Nil

Free Ammonia (NHs) Should not exceed 10 wg/l
DS Should not exceed 3000 wg/l
Chlorides as Cl Should not exceed 1500 mg/l
Tatal Dissolved Phosphates Should not exceed 30 mg/l
Sulphides (S) Should not exceed 2 mg/l
Sulphates (504) Should not exceed 1500 mg/l
Pesticides Nil

Phenols Should not exceed 10 wmg/l
Total Chromium Should not exceed 3.0 mg/l
Hlexavalent Chromium (Cr+6) Should not exceed 0.05 mg/l
Ocrher heavy metals (in Should not exceed 1.0 mg/l

Combination) except irom

Decergents Should not exceed 15 mg/l

W K EHERY (AHEHBE~ANOLE—) (1993
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4, FREIKELE

P—;;rameter Units Limit
pH pH scale 6.5-8.5
Colour mg/t/1 <15
Turbidity NTU <13
Permanganate Value @ mg0z/1 20
20 win. boiling
Conductivity @ 25°C piem 2000

Iron mgFe /1 6.3
Manganese mgHn/1 0.1
Sodium mgNa/1 200
Total Hardness mgCaCo3/l 500
Toral Alkanility mglaCos/1 500
Chloride mgll/l 250
Fluoride mgF/1 1.5
Nicrate mgh/ 1 10
Sulphace mgSoall 400
T.S.S. mg/l N1l (Free from T.5.S.)
TDS mg/1 1000

o #{E T WHO(World Health Organization) O##EZERHL Tv 5,
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5. KBICHAE S 1 5 TAMIBEOHA KR

T oK 23R 45
Pavametexs Max. allowable limits
pH range — 7.0-9.0
BOD, at 20°C Should not exceed 10 mg0,/1
CoD Should not exceed 30 mg0,/)
Temperature 25 % 2°C
T.S5.S. Should not exceed 15 mg/l
Oil/grease Trace
Ammoniacal Nitrogen Should not exceed 1.0 mg/l
TKH Should mot exceed 5 mg/l
Tree Ammonia (HH3)  Should not exceed 1.0 mg/1
DS Should not exceed 1200 mg/l
Chlorides as Cl Should not exceed 1500 wg/l
Total dissolved phosphates Should not exceed 5.0 mg/1l
Sulphides Should not exceed 0.5 mg/lr
Sulphates Should not exceed 500 mg/l
Phenols Stould not exceed 2.0 mg/l
Detergents Should not exceed 5.0 mg/l
Tatal Chromiuvm Should not exceed 0.05 mg/l

Ocher heavy metals in combi- )
nation (except iron) Should mot exceed 0.1 mg/l

Total Coliforms Should not exceed 1000/ml

Feacal Coliforms Should not exceed 10/ml

Pesticides Should not exceed 0.05 mg/l
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1. EEEREHEEAR

MASTER PLAN (5 YEARS)
THIRD COUNTRY GROUP TRAINING

WATER POLLUTION ANALYSIS AND ITS EVALUATION
TECHNIQUES

JOMO KENYATTA UNIVERSITY OF AGRICULTURE AND
TECHNOLOGY

JULY 1996

PREPARED
BY
DEPARTMENT OF CIVIL ENGINEERING
JOMO KENYATTA UNIVERSITY OF
AGRICULTURE AND TECHNOLOGGY
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INTRODUCTION

Jomo Kenyatta University of Agriculture and Technology is an institute of
higher learning with the important mission of educating and training of practically
oriented personnel in the field of Agriculture and Engineering, It was started as a
middle level college in 1981, a constituent College of Kenyatta University in 1989,
and became a full-fledged University in 1993. The spirit is that of commitment to
intellectual pursuit and devotion of energy to the service of all mankind. To maintain
this spint, the University recognizes the need to coooperate with other institutes, both
national and international as well as with those in the neighbouring countries. In this
regard, we are grateful to the Japanese Government for indicating its willingness to
support group training courses within the University thereby helping in the
advancement of knowledge within Eastern, Central and Southern African countries.

The department of Civil Engineering JKUAT, is an active department in the
Faculty of Engineering. Tt offers courses leading to B.Sc and University Diploma in
Civil Engineering. The departiment is equipped with modern laboratories which are
used by students for practical training, as well as the academic and technical staff for
research activities. Most of the academic and technical staff were trained in Japanese
Universities. The department, in conjunction with JICA, is proposing to offer a Third
Country Group Training Programme in Water Pollution Analysis and its Evaluation
Techniques. Based on the survey conducted by the department, Water Pollution
Analysis and its Evaluation Techniques have been found to be important study areas
for both human and future sustainability of our environment.
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TITLE OF TRAINING PROGRAMME

Water Pollution Analysis and its Evaluation Techniques

OBJECTIVES
TARGET GROUP OF PARTICIPANTS

Practicing Engineers, Lectures, Researchers and Senior Technical personnel
in all fields related to Water Environments from English speaking countries of Eastern,
Central and Southern Aftican regions.
PRIMARY OBJECTIVES

To initiate, enhance and advance modern engineering technology in Water

Pollution Analysis and its Evaluation Techniques in order to uplift the living standards
and productivity of the people of Eastern, Central and Southern African regtons.

COURSE STRUCTURES

A Interaction of human activity with water environments; specific reference to
Affrica.

B Theory and methods for detection, evaluation and control of water pollution.

C Use of appropriate technology in water pollution analysis related to regional

local conditions.
D Models in water environments related to water pollution investigations.

E Appraisal of water environments in Kenya, including field trips.
MINIMUM REQUIREMENTS OF PARTICIPANTS

Holders of B.Sc or its equivalent in related areas or,

Holders of Diploma or its equivalent in related arcas
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COURSE DURATION AND PARTICIPATING COUNTRIES
The course is to last thirty five (35) days per year and is residential.
The number of participants shall be a maximum of fifteen (1-5).

The participant will be drawn from the Eastern, Ceatral and Southern African
regions.,

RESQURCE PERSONS AND FACILITIES

RESOURCE PERSONS

Through technical cooperation between the Governments of Japan and Kenya,
the department has been able to train high level academic and technical staff in
Civil Engineering. These trained persons will serve as resource persons for the
proposed training programme. Flowever, in cases where this is not possible, it
will be necessary to request JICA to send short-term experts to assist in
running the programme.

TIME ALLOCATION

Basis of Time Allocation:

The following information is based on the assumption that the course will last
for 35 days. Course units are designed to fast 2 or 1.5 hours.

Morning Session; 0800 - 1000 hrs  Session 1 (2 hours)
1000 - 1030 hrs Tea Break (30 minutes)
1030 - 1230 hrs  Session 2 (2 hours)

1230 - 1330 hrs  Lunch break (1 hour)

Afternoon Session: 1345 - 1515 hrs  Session 3 (1 hr and 30 minutes)
1515~ 1530 hrs - Tea break (15 minutes)
1530 - 1700 hrs  Session 4 (1 hr and 30 minutes)
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Time available ; 35 days or 5 weeks

Less arrival and orientation: 3 days
Departure 2 days
Opening ceremony 1 day
Closing ceremony 1 day

Total non accountable time = 7 days

Effective time available : 28 days or 4 weeks
Less Sundays: 4 x 1 Sunday per week =4 days

Learning days = 24 days or 168 hours.

The 168 hours are budgeted as follows:

Activity Hours Proportion
1. Lectures 74 44%,
2. Demonstration 18 11%
3. Practice 24 14%
4. Study tours 35 21%
5. Seminar 17 10%
TOTAL 168 100%

COURSE QUTLINE(FOR 1996/97 PROGRAMME)

1. Water sources and their interaction with human environments
2. Water environments in Eastern Africa

3. Specific country reports

4. Origin and detection of water pollution

5. Evaluation techniques in water pollution

6. Measures to prevent water pollution

7. Water quality monitoring systems

8. Diffusion and dispersion of pollutants in natural waters

9. Sedimentation as the source of water pollution by non-point sources.
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10, Appropriate technology in water discharge measurements and water pollution
indicators by local matenials,

11. Laboratory experiments, practice and field observation
a) Diversion of foul water in rain water harvesting
b) Basic measurements at a river gauging station
c) Elements of water treatment plant
d) Sanitary and waste water laboratory
¢) Basic tests in water analysis and sampling techniques

f) Field visits : rain water harvesting, waste water treatment plant, domestic
water treatment plant, lake outfall, waste from industry

12. Open discussion ; past, present and future trends in water pollution analysis
towards regional cooperation in technology and developments

13. Course report, seminar and evaluation
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[Water Pollution Analysis and its Evaluation Technics]

=V R

l996FEEF_EEFAMEFMEQRENS, Ya2E - 27 vy s BT RETEHIR
THEHEBWT., 1EHOEFRHB2BLL CFHENBELT-> . 84 KESH
EEDOFMFEOTaR-F L, FHBEFHHAE (A by -LR-) EREDHL.
FEOZ-XERRELHRL CTERSLE.

FZEMEMBLEFHOHR

B_EWE CBW T, EBE R LECBEL 2T, 428 J:@%:ﬁb‘(ﬂ El
LE&E - ’%&éﬂé%%ﬁﬂﬂ& LEBET, Yat - ro7 9 BT RFETHERI AT
HPBENCEBCE, FLHABHLLTCHLEELZWBLLTE. KESTEzO®
MFE] TEORT. ABHBCOLS THHHESE - BHSOWE] Bifoh s,

FET7HEBEEHOR FERAYE. REHEESBOZ TR, MEAESTELTW A E I
T, EE2MEHCHY, KBELEE #{m]%f"r’)aa@:f.ﬁ’%éﬁﬁn% HiE O
BRUBRAZT>TWEW, 0%, JICAOBEB7uY 2 b0ans . EEIEE
B> TWLMRBRER oY 7 (GEMS/WATER) SUNEP/WHO%
BHELTWS [KREFOBE] 7oV 2 b2T0B0 kB0 2 EMNEREABTOA
THWd, THVLLHEMES, BBE#EARY» Y203, BEBERSEICKE AL
EROBHZZLTHY, BERUBRERATOACERN T -9 —ONESHHTRS
" HWEBEORMRA Y » 7OBRCAELREELLEOL TV D,

Yat a7y PRIAFLERTIRLERYT oL, FHEGRAECR. r = 7ER
WEOEHENT -5 -OlE  SHCHERARZPREPEMBTORE L THER BRI
MBEHLELTNS. BHELIVORSEDPRNENALR I 25 LEN L > T, HE
ELTORDEENEU»PSOBREERLZETL> TR, EEBEOWIES T TR

v B 2EHE L ACHERECAFB COMRLRHL2ED-MENLETH B,
-38 -



E# BEHMT -2 -0lESTHRE - RTEQORRK
N vy A very limited number of qualified technicial staff.
Y7 A lack of qualified personnel.
T TA Nead traiﬁed laboratory analysis.
Need a regular training course
A=-=Fy | e {No report)
DAV Poor staffing.
FTAT YT Need tarining personnel
rTFFET Inadequate trained manpower
I T ----- {No report)

*xTaE® ro7 e PBTRFI¥BEIALERST -, TREWHEEILD.
M FIhsRRERCERNER
HENF ~2~ONE -  FWCLEFRTRZHEE CHHEOHE - G, B LTO

BEHNEBHENSSOERERIE T T4 B0 AR L BIHHEE L. P
S A EM T O R,

-39



T = IH =

Vet roTy BT ASTEBLATSEN S5, FHENBROA BRI S
CrITERRLETRERN L HNRBC LA NAEL . RERCHROCLE L &
NEERPYF-20EWMEeoMAELHBONEEBLL., T LEABHOTL2HR
RO REMONRLHE RWERAEE LRBEABARY b - 7~ 2150 T bIEE
ELTmAR.

s BM L EH (Yhy, What, How) 2B THHI. BEREZT TV S,

e 1. 77VAHKBT32KEFRORR
(% 18) 2. AVvhY-LR-PRIAEAMBEORRK
3. kEFHROFEE: TEHEK., BEHEK, Bk

E 5 47 5 1
(B2~48) 1. KEELOBEORIFDH
2. WHIEWN
a) FWHE - BEFE

B a2 L BT BHK. BBV R A 0 &Rk
ARELFAREABHCMHU THO BN, RBLHkT 22
CORBEOELEEAMATRET 25, BLECHEROK
THB. UL, 2300 RHERRENZ > TREL, BELE
SEHH U T BB AN A S L TR & A 5
—ZBEohsacilnsd, AL, " WHO HA R34
VU AL CHAUCE T A RN LA EEFT .

3. SO (YHO F4F34y% #EHL)
a) WM¥EKEE
fhEsE FECH20MBCHEIE. SRS XBLY. HERS

A OHANFREVTKEPTIRLEAL{BWOATET VWS, #
- 40 -



Wi, RELOOEERET/ 20 A-F -0V HET 1 VP -
THWERTHOXEL L, BB+ BEEL BB ETT-
THEEXAEFL. ChRI-THNRSOBEEARD 5.

b) I CPHXSIE
BAAFEEENERREOFET. REELH 2 HRBOER
AHEThD. TOHSRR. TCEARBTHY . WHRREICH
L. BE. BELLERTSLERAGATORY, BEIC
PRAAFESHAS AT, KHORRAENOBETOEEER
AUHLTOFAREEEES, LrbEHARRANSTaES
LA CORAEBREEINTN S,

c) BF WA T |
TR kG, REEEYAsECRTFEREL, BULE
RHREORTH. ¢ ORFRAM & HB T 5 HERREO K% B
FHEEAAALC, RBHKE S 082 OBRL OV TRLE
AWEL. RHORKBEENET 3HHEC. REBOXFSH
KT L LBHBHE AT 2,

4, WES (FHO H4F54v%& 4R )
SRR EBORBE PO THESHEBCRD,
Bl KEA L VEE, pHEYE, EWLFNBRERE. {LFH
BMEERE, ZHYPHE. AV UHEDE, BE2EER. B

momEMe Y., JaA, AN A, CEE

(5) BHBE (WO A4F7% &)
EHE - —BENA Do T AHERIC VT, BRBE
N THY - HROGEERS (fl: GC~MS
)

- 4] -



I -l ETEHLLANE. KPONENFRHABRERHN T 280 ¢TI S,

vIg - 1. HERORRZEBEBIEBVWTEIER T 22" WENERFE"
(H5H) 2. KB T AME - MK [ $E. EE
- SPTRCERE (FEHE. fIEMSAOBELE)

W

A= 2y b —27 (AEE - AZOHRARR EEHEHE)

.

Yat o7 SBIAFTERIATRHCB Y 2MEBEMED

B~ B¥E *Dr. AUTI-—-~ZHE (B SiiH)
1-3-J- * Dr. vAHARX~-—-KEEIE (BLESmEE)
1-AY-§- * Dr. YE - —EEITE (KE) (BLESmEE)

Mr. AV 7 —--KERIZ (B SmEE)
Ms. ¥XY -~ -—BELTYE (KE) (BLSFREE)
Mr. ¥ —--RETY (KE) (B SfiFE)
Mr. b —-~XkKEERILP (BEL=HEE)

* HEAZEI B CELSWE

HE Mr. X —-—-kBEIT* (JICA/CP H#MKF¥E)
Ms. KUZ~-REL¥ (KE) (JICA/CP AWKERAY)
Mr. v —-—BET® (KE) (Jat-roBTKER)
Mr. A ——KEBEHRLYE (V3£ /2B T RZEE)

METHEE: r=7iBEEO0ZLE
ATy, 3vHFT %I94. U7, YURST, LY R, AT

PIVEL AN, RI T, FIET, ZFFET. VR TF, OH

L



HwH

W

BHER

VELNDUY, g -, YA AAN

KEEE., KEHBRE., KARIFO0ERZITORMIHEEAMEEEM L L
TRE#SEhTED., HEFOBA LRI THRE.

RE: FEOBKFRNCLECER T 2240 - HES

7y LB, RERE. BT b Y v A, KBRS Y T AL $EEHE. 2
BRI R INH . WiEEMER. B oM vBAY S A, B{Ean b,
IHEE. WEE. U FVoRE. MERE AVE 25y, AFHF
AL RyEY BEATY Y. VP v kkFE. KEMEF b Y oA, B
AX, TP TUERETREBKEF M)A KRBT MY Y LABHE
Bk, FTPYNMRVEVYANKIVE, BIE7VI 2w A0 DABER,
FYEZYMBE, CTRVOAE, ALVHAE, BET NV, T
ANEIADEAY DL, KBk H Y, FAI-2, L-FLFy Iy
B, FAFEBEF PV A RB7 YT 9b2 A% AFLY T -
B, BB IV A WIINZ T v, ZBIETVH .
AF v, PNz Y, zaukilh, TFRNI-F)N, TFLE, FEK
WIKIE 4R ¢ NO,C10.C1,BF.Ca, K. NH, F. B, I.CN.SCN. S, Ag.Cd , B
A, HERR. BHREME. 70 -, CHAK BNESE. 2
Bk, AW

W, HE. FERSWTERTRE,

aE -~ AR, 247, Bl FAXEZ70Y o2 FAEBERT
FHAE w5~ (BIFAE) ~1246

KEFOFAL 4~ (AOH LX) - 16
F -y —ud - - - 38
RET0y s~ (AOHAZ) —~ 18

-43-



AU RV - bf

s M - VA4 Y eN—A 25 0HE
MEBERA 7277
EfEtyy—

RENZ KB~ 3/, hR-28&, MEI-24

WiESmERSEN

A0FUT. AEFEZLSFLURASN LOFRE, KEEH - KHR
BABRKBWTSELUEOWEREZLISWESSEC L. RBWL LD
st oBEBREcE e, BERBSWTHMEZEL 2HEFEBE
BHELZERCHLAICE. BMBBEL LTk, BEETF>LWR -
SHEBEAR. AVEY) - - LE-FERETIEEEMFLCANS.

B E 2 - 2 DEE
[ b AR B (United Nations Environment Programme:UNEP)
oy 4o, FEBBoARBELY. COBBECBVWTHET
NOFEHAESBT Ao THAH., SMECHELLEI - 2ARUHEEGT-
TRz,
| KEEELZ
BT fok e HRHOEE., HES8E BHERO>VWTOREW
R L BHEBCR
2 MHBHEEMRH (GEMS/WATER)
EHRE - Y BROLARLLZBEOAEMNER L MR
3 HEEREEMtrs -
(v - HBERORRLEEZRZH )
4 HWRERBHT-2~X-2: (GRID)
MEREEOBERBRAAN-TH T~ ONE, HELEYSHENE

zEAOHBELTNS
- 44 -



W7o rsa  (5@EI-R)

OB AR

(EB%)

1 770ARBYAHAKEEEFTRORRK

2 Aviy-LH-bRIIEBABEORE

3 KEEBORLER: TEHK. BEEEK. FEHEK

(BEDHER)
1 KEFEROZHROBKFER
2 EHEN--a) BAAE b)) BREAE c) REFE

3. AMOEE a) BIKEE
b) I CPRLDHE
c) BFWAS I

4. MESS
(5) LW : ICHE —--FEBOEHCLUL. 94 - FEOLHEZTD

I -

B BREZEERBNTESTER T 22" HEMNERGE
kBB T 2 BRk E. #E. B
CATIERE (UESEE, RERSOERTE)

A= RN s Ry b7 -2 (R - KFOMRIN & IR )

B N =

- 45 -




MERMERAIEAE

® B 2 R & %5
) | mEgE EREEs S OEEMEESE
$900 X 14A =$12600 $12600
2 | TeEE F A4 T EEHER
$20 X 14A =%$280 $280
3| HEEaN $15X36HX14A =$7350 $7350
A | HEBEAE | $30X34HX14A =$14280 $14280
5 | WRiTiRE $100 X 14A =351400 $1400
6 | BHE AR $50X365HX2A=$35600 $3600
7| aBE $30XB0AX2E=$3800 $3600
81 G. THIRI®|G. I $30X150%=%4500 $4920
Certificate $30X14=%420
9 | HBEMER -M| $100X2EX20M=%4000
R & $40000 $4000
10| HESBAR | RE% $24000
11|+ HEE., a-20H - bHRE. WEB L OE $4000
HEE
& % $79930

- 46 -




, ING
3. MINUTES OF MEET MINUTES OF MEETING

BETWEEN
THE JAPANESE PRELIMINARY SURVEY TEAM
AND
THE AUTHORITIES CONCERNED OF THE REPUBLIC OF KENYA
ON THE THIRD COUNTRY TRAINING PROGRAM

The Japanese Preliminary Survey- Team, organized by the Japan International Cooperation
Agency (hereinafter referred to as "JICA") and headed by Mr. Mitsukuni Sugirnoto, visited Republic
of Kenya from August 6th, 1996 to August 13th, 1996 in order to discuss with the authorities
concremed of the Republic of Kenya on a training course for African participants in the field of Water
pollution and its Analysis, to be implemented in Kenya under JICA's Third Country Training

Programme.

The Team has conducted surveys, held a series of meetings and exchanged opinions with the
authorities concerned regarding the course.
Both sides came to a recognition that the course would contribute to uplift the living standards

and productivity through the improvement of Water Environment in participating countries of Africa,
noted the significance which this Japanese — Kenyan collaborating project would hold in the context
of the regional cooperation in the field of water pollution and its analysis, drafted the Record of

Discussions attached as APPENDIX T , and agreed to recommend to their respective Governments

that further studies should be made in order to ensure the successful implementation of the course. A

list of attendants at the meeting is attached as APPENDIX II.

Nairobi, August 13th, 1996

(b Lt fedn

Mitsukuni Sucnm(ﬂo Professor Ratemo W. Michieka
Head of the Japanese ' Vice Chancellor

Preliminary Survey Team, Jomo Kenyatta University of
Japan International Agriculture and Technology

Cooperation Agency (JICA)
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APPENDIX [
(DRAFT)
RECORD OF DISCUSSIONS
BETWEEN
THE RESIDENT REPRESENTATIVE OF THE JICA KENYA OFFICE
, AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT
OF THE REPUBLIC OF KENYA
ON THE THIRD COUNTRY TRAINING PROGRAMME

The Japanese preliminary Survey Team, organized by the Japan Iaternational Cooperation
Agency (hereinafter referred to as "JICA") and headed by MrMitsukuni SUGIMOTO, visited the
Repubiic of Kenya (hereinafter referred to as "Kenya”) from 6th August, 1996 to 13th August, 1996
and had a series of discussions with the authorities concerned of the Government of Kenya with
respect to the framework of a training course in the field of Water Pollution and its Analysis under
JICA's Third Country Training Programme, and to desirable measures to be taken by both
Governments to ensure the successful implementation of the course.

Rased on the above discussions, the Resident Representative of JICA Kenya Office and the
authorities concerned of the Government of Kehya agreed to recommend to their respective

Governments the matters referred to in the documents attached hereto.

Nairobi, , 1996
‘Mr. Minoru TAGAMI Mr. Simeon S. LESRIMA
Resident Representative * Permanent Secretary
Japan International Ministry of Education
Cooperation Agency, Govermnment of Kenya

Kenva Office
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ATTACHED DOCUMENT

The Government of Japan and the Government of Kenya will cooperate with each other in
organizing a training course in the field of Water Pollution and its Analysis (hercinafter referred to as

“the Course™) under JICA's Third Country Training Programme.

The Government of Kenya will conduct the Course with the support of the technical
cooperation scheme of the Government of Japan. The Course will be held once a year, from Japanese

fiscad vear (JFY) 1996 to JFY 2000, subject to annual consultations between both Governments.

The Course will be conducted in accordance with the following;

1. TITLE

The Course will be entitled "Water Pollution and its Analysis”.

2. PURPOSE
The purpose of the Course is to provide the participants from the countries of East, Central
and Southern Africa with an opportunity to upgrade themselves in modem engineering technology

in Water Pollution and its Analysis.

3. OBJECTIVES

At the end of the Course, the participants are expected to;

(1)  understand current theory, and technologies concerning water pollution,
(2)  enhance their abilities of evaluating water poliution analysis techniques, and

(3)  have exchanged information on how to deal with problems concerning water pollution.

4. DURATION
The duration of the course will be approximately 40 days and the Course for JEFY 1996

(hereinafter referred to as "the first Course") will be held tentatively {rom 3rd, February, 1997 0
t4th March, 1997.

5. CURRICULUM

Tentative curriculum of the first Course is attached as ANNEX [.

6. INVITED COUNTRIES

The Governments of the following seventeen (17) countries will be invited to apply by
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nominaung applicants for the Course:

Botswana, Burundi, Eritrea, Fthiopia, Lesotho, Malawi, Mauritius, Mozambique,

Namibia, Rwanda, Seychelles, Swaziland, Tanzania, Uganda, Zambia, Zimbabwe, and
South Africa.

7. NUMBER OF PARTICIPANTS

The number of participants from the invited countries and Kenya shall not exceed fifteen (15)

in total, And the number of participants from Kenya shall not exceed two {2).

8. QUALIFICATIONS OF APPLICANTS

The requirements for participants are as follows;

(1
(2)
(3

to be nominated by their respective Governments,

to be currently engaged in a field related to Water Environments,

to have a University degree or a Diploma, with at least three years of technical working
experience in Water Environment related areas,

to have a good command of written and spoken English,

to be not more than 335 years of age at the time of application, and

be in good health to undergo the course of training. Preghancy is regarded as a

disqualifying condition.

9. FACILITIES AND INSTITUTIONS

The Course will be given at Jomo Kenyatta University of Agnculture and Technology
{hereinafter referred to as "JKUAT™ ) in Kenya.

10. APPLICATION PROCEDURE

(1)

A Government applying for the Course on behalf of its nominee(s) shall forward five
(5) copies of the prescribed application form for each nominee to the Government of -
Kenya through diplomatic channels not later than sixty (60) days before the

commencement of the Course.

The Government of Kenya will inform the applying Governments,through diplomatic

channeis, whether or not the applicant(s) is/are accepted to the Course not later than

thirty (30) days before the commencement of the Course.

11. MEASURES TO BE TAKEN BY THE GOVERNMENT OF KENYA AND THE

GOVERNMENT OF JAPAN

In organizing and implementing the Course, both Governments will take the following
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measures in accordance with the relevant laws and regulations in force in each country.
The schedule of the first Course implementation is attached as ANNEX 1T

11-1 The Government of Kenya

11-1-1 Ministry of Education ( hereinafter referred to as "MOE" );
(1)  to forward the General Mforﬁation brochures (G.1.) to the Governments of invited
countries through its diptomatic channels,
(2)  to receive application forms and forward them to JKUAT, and
(3)  to notify the results of the selection of participants to the respective Governments

through its diplomatic channels.

11-1-2 JKUAT,
(1) to formulate the curriculum based on ANNEX [,

(2)  to draft and print the G.1.,

(3) o assign an adequate number of its staff as lecturersfinstructors for the Course,

(4) toprovide its training facilities and equipment for the Course,

(5)  to select participants for the Course and notify MOE and the JICA Kenya Office (
hereinafter referred to as “the JICA office" ) of the results,

(6) to arrange accommodation for participants,

(7)  to arrange international air tickets for the participants from invited countries and to meet
and see themn off at the airport,

(8)  to arrange domestic study tour(s) as a part of the Course,

(9) 1o take budgetary measures to cover the cost of conducting the Course, excluding the
expenses financed by the Government of Japan,

(10) to issue certificates to the participants who have successfully complete the Course,

(11) to submit a course report to the JICA office within thirty (30) days after the termination
of the Course,

' (12) "to submit a statement of expenditure with the receipts and other documentary evidence

necessary to verify the expenditure stated above within thirty (30) days after the
termination of the Course, and

(13) 1o coordinate any matter related to the Course,

11-2 The Govemment of Japan;
(Y 1 dispzitch Jaﬁanéée short-term expert(s), in accordance with the normal procedures of
its technical cooperation scheme, who will give advice to JKUAT and deliver some of

the lectures. This, however, 18 subjecf to the JICA budgét available for this purpose



a)

D)

and to the number of suitable expert(s) in Japan. JKUAT is expected to pre-inform the
JICA office of requests for JICA short-term expert(s) not later than the annual
consultation,

to bear the following expenses through JICA (A tentative estimate of expenses for the
first Course is attached as ANNEX II);
Expenses relevant to participants from invited countries such as international
economy-class flight fare, such as transportation fare, accommodation, per-diem and
lifesimedical insurance prermiums,
Expenses relevant to JKUAT, such as study tour(s), texts, teaching aids, expendable
supplies, copies, honoraria for external Jecturer(s), supportive staff allowance and

opening and closing ceremonies.

12. PROCEDURE FOR REMITTANCE AND EXPENDITURE

Remittance of funds for expenses to be borne by the Government of Japan and expenditure

thereof will be arranged in accordance with the following procedures;

(D

(3)

{4

(3)

(6)

JKUAT will open the Course operated bank account for the Course in Kenya to receive
the funds remitted by JICA, and inform the JICA Office of the name of the bank, the

account code number and the name of the account holder.

JKUAT will submit to the JICA Office a bill of estimate for the expenses to be borne by

the Government of Japan not later than sixty (60) days before the commencement of the

Course,

TICA will assess the bill of estimate and remit the assessed arnount of expenses to the
account mentioned in 12.(1) above within thirty (30) days after the receipt of the bill of

estimate.

JKUAT will submit to the JICA Office a statement of expenditures within thirty {30}

days after the termination of the Course.

In case there is any unspent amount remitted by JICA, JKUAT will reimburse the
unspent amount to JICA in accordance with the advice given hy HCA. The funds
allocated for the flight fare, accommodation, per-diem and life-medical insurance

premiums shall not be appropriated for any other purposes.

When requested by JICA, JKUAT will make available for JICA's reference all the

receipts and other documentary evidence necessary to verify the expenditures stated in
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12.(4) above.

(7} The fund allocated for the Course shall be used for the Course related expendimres

only.

13. OTHERS
This attached document and the following Annexes attached hereto shall be deemed to be part

of the Record of Discussions:

ANNEX 1 : Tentative Curriculum of the Course (for JEY 1996)
ANNEX II : Schedule of Course Implementation (for JEY 1996)

ANNEX 1T : Tentative Estimate of Expenses to be borne by the Government of Japan ( for JFY

1996) @(/7



ANNEX [
TENTATIVE CURRICULUM OF THE COURSE FOR 1996/97

Course Qutline

Water sources and their interaction with human environments

O R

Water environments in Eastern Africa
Specific country reports

Ongin and detection of water pollution
Evaluation techniques in water pollution
Measures to prevent water pollution
Water quality monitoring systems

‘Diffusion and dispersion of pollutants in natural waters

N TN - o Y N

Sedimentation as the source of water poliution by non-point sources.
t0. Appropriate technology in water discharge measurements and water pollution indicators by
local materials.
11. Laboratory experiments, practice and field observation
a) Diversion of foul water in rain water harvesting
b) Basic measurements at a river gauging station
c) Elements of water eatment plant
d) Sanitary and waste water laboratory
e) Basic tests in water analysis and sampling technigues
f) Field visits : rain water harvesting, waste water treatment plant, domestic water treatment
plant, lake outfall, waste from industry
12, Open discussion ; past, present and future trends in water pollution analysis towards regional
cooperation in technology and developments

i3. Course report, seminar and evaluation
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COURSE DESCRIPTION

WPA 101 WATER SOURCES AND THEIR INTERACTION WITH HUMAN ENVIRONMENTS

A.Water Budget and Master Plan

Essence of water budget. Elements of water budget and master plan. Available water sources:
surface, groundwater, rainwater. Population issues. Unit water consumption rates. Water demand
and water balance. Manpower. Surface water abstraction issues. Sectoral issues.

B.Engineering Challenges in Water Supply for Marginal Lands

Marginal lands and their role in national development. Water harvesting methods in marginal
lands. Challenges in water pollution control under water scarcity. Traditional water harvesting
methods. Rainwater contamination from diffuse sources.

C.Water and health
Relation between water quality and health, productivity and economic development. Water quality
and quantity as indicators of healthy society. Women in environmental protection.

WPA 102 WATER ENVIRONMENTS IN EASTERN AFRICA

ALAfrican Environments

Historical overview. Environments specific to tropical rain forest, dry areas, savanna and
highlands. Water: a scarce resource. Urban and industrial growth. Minerals, industry and
environment. The future of environmental development in Africa.

B.Influence of Topography and Geology on Water Environments in Eastern
Africa

Main geological features in Eastern Africa. The Great Rift Valley and its influence on regional
drainage.

C.Water Quality in Eastern Africa
Regional water quality: lake, river, spring, groundwalter. Overview of regional water pollution.

Inter-state water sources and their pollution control.

WPA 103  ORIGIN AND DETECTION OF WATER POLLUTION

A.Point and Mon-point Water Pollution

Introduction to principal sources of water pollution. Point water pollution: power plants,
industries, municipalities etc. Non-point water pollution seurces: agricultural land drainage,
mining, urban runoff, erosion from upstream lands. '

B.Tvpes and Characteristics of Water Pollutants
Sources of waste water. Types of water pollutants and their main characteristics. Effects of wastes
on dissolved oxygen.

C.Modern Methods for Detection of Water Pollution _
~ Methods for quantitative analysis. Gravimetric methods, Volumetric methods. Ultraviolet and
visible spectrophotometry. Light scattering techniques. Atomic absorption spectroscopy (AAS).

Separatiqn methods. '



WPA 104 EVALUATION TECHNIQUES IN WATER POLLUTION

A.Physical and Chemical Analysis

Major physical and chemical water contarninants in water and their analysis methods. Format for
reporting of results.

B.Minor but Significant Chemical Elements in Water
Inorganic minerals in natural waters e.g. calcium, magnesium, carbonate and bicarbonate. Minor
and trace inorganic constituents significant to health or water quality concern.

C.Biological Examination of Water

Introduction to biological characteristics of water. Determination of biclogical pollutants in water.
Format for reporting of results.

WPA 105 MEASURES TO PREVENT WATER POLLUTION

A . Water Treatment

Irnportant processes in water treatment: screening, clarification, filiration, disinfection. Methods
of softening water. '

B.Water Treatment for Specific Contaminants
Removal of iron and manganese. Taste and odour removal. Aeration. Fluoridation.

C.Special Pipeline Rehabilitation Techniques and Safeguards Against
Contamination

Corrosion and scale prevention. Clogging in pipes and rehabilitation techniques. Prevention of
contamination. Special techniques in the rehabilitation of trunk and distribution mains.

WPA 106 WATER QUALITY MONITORING SYSTEMS

A..Water Quality Sampling Points and Network

Importance of water quality sampling. Sampling frequency and network. Types of samples and

their limitations. Water quality monitoring network in Kenya. Sampling for control of industrial
pollution.

-

B.Instrumentation
Monitoring instruments for water quality control. Types of instruments, planning and availabilicy.

C.Water Quality Monitoring Models

Models for industrial, domestic, municipal and agricultural pollution. Regulations on
measurement and observation. Items and frequency of measurements. Technology of
measurement: air and water quality. Telerneter monitoring system.

WPA 107 DIFFUSION AND DISPERSION OF POLLUTANTS IN NATURAL WATERS

A.The Diffusion Equation
Fick’s law of molecular diffusion. Diffusion by continuous movement. Sediment suspension and
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its interaction with turbulence.

B.Longitudinal and Transverse Diffusion Coefficients
One- and three-dimensional mathematical models of dispersion.

C.Inland and Coastal Waters
Longitudinal dispersion in open channels. Longitudinal and vertical dispersion characteristics of
natural rivers.

D.Numerical and Physical Modeling

Governing equation of dispersion of the contaminating substance. Development of numerical
techniques: Finite Difference Method (FDM) and Finite Element Method (FEM). Physical
(hydraulic) models. Model scales.

WPA 108 ROLE OF SEDIMENTATION IN WATER POLLUTION BY NON-POINT SOURCES

A.Mechanics of sediment production, transport and deposition
Slope erosion phenomenon. Dimensional analysis and non-dimensional parameters in material
detachment by rainfall impact.

B.Sediment Yield and Transport Models
Approaches in modeling sediment yield and transport. Examples of sediment yield and transport
models based on dominance of rainfall impact and flow depth.

C.Transport of Pollutants by Mixed Size Sediments
Transport of mixed size sediments and their interaction with transport of chemicals from non-point
source poltution such as agricultural residual chemicals.

D.Methods of Evaluation of Sediment Control by Management Measures
The role of vegetation cover in slope erosion control. Models for one-storm sediment yield control
by use of vegetation cover.

WPA 109 APPROPRIATE TECHNOLOGY IN WATER POLLUTION CONTROL: TOWARDS
USE OF LOCAL MATERIALS

A.Control of water Pollution by Aquatic Plants
Cleaning water by living organisms, Conservation of natural habitats. Macrophyte trenches for
septic tank effluent.

B.Use of Local Materials in Water Purification
Moringa oleifera as a naural coagutant. The use of local materials in water purification such as the
wonder plant from China.

WPA 110 DEMONSTRATIONS

A.Diversion of Foul Water in Rain Water Harvesting

By using the JKUAT Rainwaier Facility, participants are required to take part in a field experiment
by which poliution from roof catchment will be demonstrated and us prevenuon techniques
clarified. Open discussion and individual reports to follow the demonstration exercise.
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B.JKUAT Sanitary Laboratory

Participants are required to carry out a number of selected experiments by using facilities in the
JKUAT Sanitary Laboratory in the Department of Civil Engineering. A complete report would be
written according to the prescribed format, These reports would then be discussed in an open
forum in order to unify the way of reporting results from a laboratory experiment.

C.Measurement of Water Parameters at RGS No. 3CB3 (Ndarugu River)
Participants will be taken to a nearby river gauging station (RGS) i.e. RGS No. 3CBS5 on
Ndarugu River and participate in a number of field measurements including the following: velocity
and discharge measurements, sampling for suspended sediment concentration etc. A field report
will then be prepared and discussed.

D.JKUAT Water Purification Plant

Participants will visit the JKUAT purification plant and observe the procedure involved in water
abstraction, storage, treatrment and distribution. A field report would then be prepared and
discussed.

E.JKUAT Nature Channel

Participants will visit the JKUAT Nature Channel and participate in various exercises involving
water pollution measurements and its control by natural means: aquatic plants and living
organisms cultured on local materials. A field report will then be prepared and discussed.

WPA 111  PRACTICE

A.Basic Tests in Water Treatment _

Participants will be required to carry out, on their own, a number of basic tests in water treatment.
The laboratory exercise will be followed by computation and reporting of the results according to
a standard format. Use of computer in the analysis and write up will be facilitated.

B.Chemical and Bielogical Tests

During the course of the residential training sesston, each participant will be assigned a sample on
which designated chemical and biological tests will be carried out. The results will be discussed in
an open forum.

C.Sampling Techniques for Tap, Rain, Well and River Water

Each pariicipant will be required to take samples by standard methods and procedures from tap,
rain, well and river water. The necessary precaution in the handling of samples for the
preservation of original state will be emphasized.

D.Computation and Reporting of Results
Computation and reporting of results according to standard format will be discussed and adopted

by participants. Simple computer Programmes will be discussed in the following languages:
BASIC, FORTRAN, Language C, Pascal etc.

WPha 112 FIELD 5TUDY TOURS

A.Dry Lands
A one-day field study tour will be arranged to the dry lands in Kenya Kitwi and ‘vlachakm
Districts. The following water harvesting techniques will be observed during the ﬁeld trip: sand
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dams, rock dams or rock catchments, rainwater harvesting, shallow wells, rainfall runoff etc..
Attention will be paid to possible sources of water pollution in each water harvesting method. A
field report will be compiled and discussed.

B.Water Treatment Plant for the City of Nairobi
Half-day field tour will be made to Ngethu Treatment Works for Nairobi Water Supply in order to
observe the acral stages in water abstraction, treatment and distribution.

C.Waste Water Treatment for Thika Town or the City of Nairobi
Half-day tour will be organized for participants to observe the waste water teatment facility for
either Thika Town or the City of Nairobi.

D.Lake Nakuru

A one-day tour will be organized for participants to visit Lake Nakuru in the Great Rift Valley of
Kenya. This will avail the opportunity for pariicipants to observe a fragile and delicate water
environment with spécial water quality to sustain a suitable habitat for the Lesser and Greater
flamingos.

E.Pan African Paper Mills (Webuye)

A one-day study tour will be arranged for participants to visit one of the {argest industrial
complexes in Eastern Africa, the Pan African Paper Mills in Webuye Town, Western Kenya.
Attention will be given to the stages taken in the waste water treatment before discharge into River
Nzoia

F.Sugar Cane Factory and Lake Victoria

The participants will be given an opportunity to visit one of the many sugar cane factories in
Western Kenya on their way to Kisumu on the shores of Lake Victoria. The sugar cane wastes
will be observed in relation to water pollution. The waters of lake Victoria will be wastes as well
as the invasion of the lake by weeds or water mats, mainly: water hyacinth, salvinia molesta and
eichornia crassipes. Efforts by the neighboring states to eliminate the weeds will be revisited and
a field report prepared followed by an open discussion.

WPA 113  SEMINAR

A.Country Reports

Each participant will be expected 1o prepare and present his or her country report on the status of
water sources, pollution and the present efforts to overcome the water problems. This will be
done in an open forum so that common water problems may be identified towards a unified
approach to solving the regional water problems. The contents of each country report will form
part of the proceedings of the residential training session.

B.Present State of Water Environments in Kenya

A special seminar will be organized during which the present state of water environments in
Kenya will be discussed. This will be supplemented by the field trips to enable participants freely
take part in the discussion.

C.Open Discussion/Conference

One day will be devoted to an open discussion or conference at/or towards the close of the
residential training in order to offer an opportunity to each participant: discuss: evaluate; appraise
and recommend various ideas for the Third Country Group Training Course; regional cooperation;
extension of training spirit and theme; future course of action and regional scientific meetings.
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ANNEX II

' SCHEDULE OF COURSE IMPLEMENTATION FOR J APANESE FY 1996

MONTH KENYAN SIDE JAPANESE SIDE
September 1. Signing of Record of Discussions 1. Signing of Record of Discussions
1996 2. Preparation of G.I.
1. Submission of Form A-1
October 2. Distribution of G.Land Application _
1. Recruitment of Expert(s)
1996 Form
3. Submission of Bill of Estimate.
November o
1996 1. Opening of Bank Account 1. Remittance of Expenses
December .
1996 1. Receipt of Application Forms 1. Submission of Form B-1
January 1. Selection and Notification of
1997 Participants
February .
1097 1. Implementation of the Course 1. Dispatch of Expert(s)
L. Submission of Statement of
March
Expenditures
1997 i
2. Submission of Course Report
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ANNEX III

TENTATIVE ESTIMATE OF EXPENSES TO BE BORNE BY THE GOVERNMENT OF JAPAN

1. Invitation Expenses
1) Airfare (Round Trip) 15 participants x $950 514,250
2) Nairobi Airport Tax 13 participants x 520 $300
3) Per-Diem 15 participants x $20/day x 40 days $12,000
4) Accp::n.modatioﬁ allowance for 15 participants x $30/night x 39 nights 517,550
participants
5) Insurance 15 participants x 5115 $1,725
6) Transportation Airport-JKUAT- Airport $1,300
. Training Expenses
1) Supportive staff allowance A. Professional Typist :5S450 x 7 months 33,150
B. Local staff for data collection at several
locations $200 x 2 staffs x 2 months S800
2) Honoraria for External A. International Organization: S60 x 2 times 55120
Lecturers
B. Kenvan Organization: S60 x 2 times 3120
3} Meeting expenses S$30 x 65 persons x 2 times $3,900
4) Print General Information (GI) S30 x 150 54,500
3) Certificate 15 participants x S 30 35450
6) Textbook and Lab manual S100 x 2 types x 20 copies (include for. $4,000
printing staff)
7) Field visit (study tour) $3,500
8) Consumable Teaching materials, stationery, chemicals 524,006
%) Communication (Stamps, International Fax, Telephone) 51,500
10) Final report printing 51,000
TOTAL 594,165
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APPENDIX [

THE LIST OF ATTENDANTS
KENYAN SIDE
JKUAT
Prof. R. W, MICHIEKA Vice Chancellor
Prof. H. THAIRU Deputy Vice Chancellor
Prof. W. KIPNG'ENO Deputy Vice Chancellor
Dr. D. K. MURAGE Dean, Faculty of Engineering
Mr. J. M. MBERIA Registrar { Acadermic Affair)
Mr. P. D. M. MBUGUA Deputy Registrar ( Planning and Development )
Dr. J. K. Z. MWATELAH Chairman of Civil Engineering Department
Dr. K. S. MAKHANU Course Leader
Dr. G. M. THUMBI Course Leader
Mr. R. M. KALAMA Laboratory Leader
Mrs. D. R. KIRIMI Laboratory Leader
JAPANESE SIDE
Member of Team
Mr. M. SUGIMQOTO Team Leader
Prof. H. NAKAGAWA Water Resources Engineering
Mz K. JIN Training Planning and Management
JICA JKUAT Project
Mr. S. TAGUCHI Project Team Leader
Dr. E. ASANO Expert in Civil Engineering
Mr Y TWAMI Expert
Mr. H. KOAZE Expert
JICA Kenya Office
Ms. M. ODANAKA Staff
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JOMO KENYATTA UNIVERSITY

OF
AGRICULTURE AND TECHNOLOGY
Office of the Vice Chancellor
Vice Chancellor 7.0, BOX 2000
Ratemo W. Michieka, ERS, BSc, MSc., PhD., Rugers Univ. Nairobi, Kenya
Tel (0181) 22646/9
Felegrams: "Thika"
Fax:(0151) 21764
FROM: The Vice-Chancellor DATE:. 8/8/96
TO: Deputy Vice-Chancellor (APD) REF: JKU/NC/FIN
SUBJECT: OPENING OF NEW ACCOUNTS

Following our discussions with the mission, | would like you to arrange for the
immediate opening of special Accounts for the following Departments.

1. Electrical & Electronics Engineering
2. . Food Science & Postharvest Technology
3. Civil Engineering

This is because the funds from JICA are specific and their financial year ends
in April. This will help in the disbursement of the funds.

The new accounts should have two signatures from:-
(a) either the Dean of Faculty or Chairman of the Department
(b) any of the following
) The Ag. Finance Officer
(i)  The Deputy Vice-Chancellor (AFD)
(i The Vice-Chancellor
| h_c_)pé this will expedite the Third Country Training Programmes.

Dtelede

PROF. R.W. MICHIEKA., Ph.D., EBS,
VICE-CHANCELLOR

ce. Japanese Team lLeader - Please inform the Japanese kxperts
Ag. Finance Officer

Committed to the advancement of Agriculure, Sdence and Technolegy
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5. ¥MMER (R D)

'RECORD OF DISCUSSIONS
BETWEEN
THE RESIDENT REPRESENTATIVE OF THE JICA KENYA OFFICE
AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT
OF THE REPUBLIC OF KENYA
'ON THE THIRD COUNTRY TRAINING PROGRAMME

The Japanese preliminary Survey Team, organized by the Japan International Cooperation
Agency (bereipafter referred to as "JICA") and headed by MrMitsukuni SUGIMOTO, visited the
Republic of Kenya (hereinafter referred to as "Kenya") from 6th August, 1996 to 13th August, 1996
and bad a series of discussions with the authorities concemed of the Government of Kenya with
respect to the framework of a training course in the field of Water Pollut‘ion and its Analysis under
JICA's Third Country Training Programme, and to desirable measures to be taken by both
Governments to ensure the successful implementation of the course.

Based on the above discussions, the Resident Representative of JICA Kenya Office and the
authorities concerned of the Government of Kenya agreed to recommend to their respective

Governments the matters referted to in the documents attached hereto.

Nairobi, 31, October, 1996

e P

Mr. Minoru TAéAMI Mr. Simeon S. LESRIMA
Resident Representaiive Permanent Secretary
Japan International Ministry of Education
Cooperation Agency, Govemment of Kenya
Kenya Office



ATTACHED DOCUMENT

The Government of Japan and the Government of Kenya will cooperate with each other in
organizing a training course in the field of Water Pollution and its Analysis (hereinafter referred to as

"the Course”) under JICA's Third Country Training Programme.

The Government of Kenya will conduct the Course with the support of the technical
cooperation scheme of the Government of Japan. The Course will be held once a year, from Japanese

fiscal year (JFY) 1996 to JEY 2000, subject to annual consultations between both Governments.

The Course will be conducted in accordance with the following;

1. TTTLE
The Course will be entitied "Water Pollution and its Analysis".

2. PURPOSE
The purpose of the Course is to provide the participants from the countries of East, Central

and Southern Africa with an opportunity to upgrade themselves in modemn engineering technology

in Water Pollution and its Analysis.

3. OBJECTIVES
Atthe end of the Course, the participants are expected to,

(1)  understand current theory, and technologies conceming water pollution,
(2)  enhance their abilities of evaluating water pollution analysis techniques, and
(3)  have exchanged information on how to deal with problems conceming water poliution.

4. DURATION
The duration of the course will be approximately 40 days and the Course for JFY 1996
(hereinafter referred to as "the first Course”™) will be held tentatively from 31d, February, 1997 to

14th March, 1997.

5. CURRICULUM

Tentative curriculum of the first Course 1s attached as ANNEX [ .

6. INVITED COUNTRIES

The Governments of the following sixteen (16) countries will be invited to apply by

. /




nominating applicants for the Course:
Botswana, Eritrea, Ethiopta, Lesotho, Malawi, Mauritius, Mozambique, Namibia,

Rwanda, Seychelles, Swaziland, Tanzania, Uganda, Zambia, Zimbabwe, and South Africa.

7. NUMBER OF PARTICIPANTS

The number of participants from the invited countries and Kenya shall not exceed fifteen (15)

in total. And the number of participants from Kenya shall not exceed two (2).

8. QUALIFICATIONS OF APPLICANTS

The requirements for participants are as follows;

(1)  to be nominated by their respective Governments,

(2)  tobeciurently engaged in a field related to Water Environments,

(3)  tohavea University degree or a Diploma, with at least three years of technical working
experience in Water Environment related areas,

(4) tohave a good command of written and spoken English,

(5)  tobe not more than 35 years of age at the time of application, and

(6) bein good health to undergo the course of training. Pregnancy is regarded as a

disqualifying condition.

9. FACILITIES AND INSTITUTIONS
The Course will be given at Jomo Kenyatta University of Agriculture and Technology

(hereinafter referred to as "JKUAT" ) in Kenya.

10. APPLICATION PROCEDURE

(1) A Government applying for the Course on behaif of its nominee(s) shall forward five
(5) copies of the prescnibed application form for each nominee to the Government of
Kenya through diplomatic channels not later than sixty (60) days before the

commencement of the Course.

(2)  The Government of Kenya will inform the applying Governments,through diptomatic
channels, whether or not the applicant(s) isfare accepted to the Course not later than

thirty (30) days before the commencement of the Course.,

11. MEASURES TO BE TAKEN BY THE GOVERNMENT OF KENYA AND THE
GOVERNMENT OF JAPAN

In organizing and implementing the Course, both Governments will take the following
measures in accordance with the relevant laws and regulations in force in each country.




The schedule of the first Course implementation is attached as ANNEX I

11-1 The Government of Kenya

11-1-1 Ministry of Educatjon { hereinafter referred to as "MOE" )

(1) toforward the General Information brochures (G.I.) to the Governments of invited
countries through its diplomatic channels, '

(2) toreceive application forms and forward them to JKUAT, and

(3) tonotify the results of the selection of participantsto the respective Governments
through its diplomatic channels.

11-1-2 JKUAT

(1)  toformulate the curriculum based on ANNEX [,

(2) todraftand printthe G.1.,

(3) to aésign an adeguate number of its staff as lecturers/instructors for the Course,

(4) toprovide its training facilities and equipment for the Course,

(5) toselect participants for the Course and notify MOE and the JICA Kenya Office (
hereinafter referred to as "the JICA office™ ) of the fesults,

(6) toarrange accommodation for participants,

(7)  toarrange international air tickets for the participants from invited countries and to meet
and see them off at the airport,

(8) toarrange domestic study tour(s) as a part of the Course,

(9) totake budgetary measures to cover the cost of conducting the Course, excluding the
expenses financed by the Government of Japan,

(10) toissue certificates to the participants who have successfully complete the Course,

(11) to submit a course report to the JICA office within thirty (30) days after the termination
of the Course,

(12) to submit a statement of expenditure with the receipts and other documentary evidence
necessary to venfy the expenditure stated above within thirty (30) days after the
termination of the Course, and

(13) to coordinate any matter related to the Course,

11-2 The Government of Japan;

(1

to dispatch Japanese short-term expert(s), in accordance with the normal procedures of
its technical cooperation scheme, who will give advice to JKUAT and deliver some of

the lectures. This, however, is subject to the JICA budget available {or this purpose
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(2)

a)

b)

and to the number of suitable expert(s) in Japan. JKUAT is expected to pre-inform the
JICA office of requests for JICA short-term expert(s) not later than the annual
consultation,
to bear the following expenses through JICA (A tentative estimate of expenses for the
first Course 15 attached as ANNEX T ); |
Expenses relevant to participants from invited countries such as intemational
economy-class flight fare, such as transportation fare, accommodation, per-diem and
life-medical insurance prerniums,
Expenses relevant to JKUAT, such as study tour(s),r texts, teaching aids, expendable

supplies, copies, honoraria for external lecturer(s), supportive staff allowance and

opening and closing ceremonies.

12. PROCEDURE FOR REMITTANCE AND EXPENDITURE

Remittance of funds for expenses to be bome by the Government of Japan and expenditure

thereof will be arranged in accordance with the following procédures;

0

(2)

(3)

(4)

(5)

(6)

JKUAT will open the Course operated bank account for the Course in Kenya to receive
the funds remitted by JICA, and inform the JICA Office of the name of the bank, the

account code number and the name of the account holder.

JKUAT will submit to the JICA Office a bill of estimate for the expenses to be bome by
the Government of Japan not later than sixty (60) days before the commencementof the

Course.

JTICA will assess the bill of estimate and remit the assessed amount of expenses to the
account mentionedin 12.(1) above within thirty (30) days after the receipt of the bill of

estimate.

JKUAT will submit to the JICA Office a statement of expenditures within thirty (30)

days after the termination of the Course.

In case there is any unspent amount remitted by JICA, JKUAT will reimburse the
unspent amouat to JICA in accordance with the advice given by JICA. The funds
allocated for the flight fare, accommodation, per-diem and life-medical insurance

premiums shall not be appropnated for any other purposes.

When requested by JICA, JKUAT will make available for JICA's reference all the

=
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receipts and other documentary evidence necessary to venfy the expenditures stated in

12.(4) above.

(7)  The fund allocated for the Course shall be used for the Course related expenditures

only.

13. OTHERS
This attached document and the following Anaexes attached hereto shall be deemed to be part

of the Record of Discussions:

ANNEX 1 : Tentative Curriculum of the Course (for JFY 1996)

ANNEX I : Schedule of Course Implementation (for JFY 1996)

ANNEX T : Tentative Estimate of Expenses to be borne by the Government of Japan ( for JEY
1996)
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ANNEX I

TENTATIVE CURRICULUM OF THE COURSE FOR 1996/97

Course Outline

R T A L o

,_4
o

o
—

12.

13.

Water sources and their interaction with human environments
Water environments in Eastern Africa
Specific country reports
Origin and detection of water pollution
Evaluation techniques in water pollution
Measures to prevent water poliution
Water quality monitoring systems
Diffusion and dispersion of pollutants in natural waters
Sedimentation as the source of water pollution by non-point sources.
Appropriate technology in water discharge measurements and water pollution indicators by
local matenals.
Laboratory expenments, practice and field observation
a) Diversion of foul water 1n rain water harvesting
b) Basic measurements at a river gauging station
¢) Elements of water treatment plant
d) Sanitary and waste water laboratory

¢) Basic tests in water analysis and sampling techniques

{) Field visits : rain water harvesting, waste water treatment piant, domnestic waier treatment

plant, lake outfall, waste from industry
Open discussion ; past, present and future trends in water pollution analysis towards regional
cooperation in technology and developments

Course report, seminar and evalvation
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COURSE DESCRIPTION

WPA 101 WATER SOURCES AND THEIR INTERACTION WITH HUMAN ENVIRONMENTS

A.Water Budget and Master Plan

Essence of water budget. Elements of water budget and master plan. Available water sources:
surface, groundwater, rainwater. Population issues. Unit water consumption rates. Water demand
and water balance. Manpower. Surface water abstraction issues. Sectoral issues.

B.Engineering Challenges in Water Supply for Marginal Lands

Marginal lands and their role in national development. Water harvesting methods in marginal
lands. Challenges in water pollution control under water scarcity. Traditional water harvesting
methods. Rainwater contamination from diffuse sources.

C.Water and health :
Relation between water quality and health, productivity and economic development. Water quality
and quantity as indicators of healthy society. Women in environmental protection.

WA 102 WATER ENVIRONMENTS IN EASTERN AFRICA

A.African Environments

Historical overview. Environments specific to tropical rain forest, dry areas, savanna and
highlands. Water: a scarce resource. Urban and industrial growth. Minerals, tndusiry and
environment. The future of environmental development in Africa.

B.Influence of Topography and Geology on Water Environments in Eastern
Africa

Main geological features in Eastern Africa. The Great Rift Valley and its influence on regional
drainage.

C.Water Quality in Eastern Africa .
Regional water quality: lake, river, spring, groundwater. Overview of regional water pollution.
[nter-state waler sources and their pollution control.

WPA 103 ORIGIN AND DETECTION OF WATER POLLUTION

A.Point and Non-point Water Pollution

Introduction to principal sources of water pollution. Point water pollution: power plants,
industries, municipalities etc. Non-point water poliution sources: agricultural land drainage,
mining, vrban runoff, erosion from upstream lands.

B.Types and Characteristics of Water Pollutants
Sources of waste water. Types of water pollutants and their main characteristics. Effects of wastes
on dissolved oxygen.

C.Modern Methods for Detection of Water Pollution
Methods for quantitative analysis. Gravimetric methods. Volumetric methods. Ultravioletand
visible spectrophotometry. Light scattering techniques. Atomicabsorption spectroscopy (AA S).

Separation methods.
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WPA 104 EVALUATION TECHNIQUES IN WATER POLLUTION

A.Physical and Chemical Analysis
Major physical and chemical water contaminants in water and their analysis methods. Format for
reporting of results.

B.Minor but Significant Chemical Elements in Water
Inorganic minerals in natural waters e.g. calcium, magnesium, carbonate and bicarbonate. Minor
and trace inorganic constituents significant to health or water quality concem.

C.Biological Examination of Water
Introduction to biological characteristics of water. Determination of biological pollutants in water.
Format for reporting of results. '

WPA 105 MEASURES TO PREVENT WATER POLLUTION

A.Water Treatinent
Important processes in water treatment: screening, clarification, filtration, disinfection. Methods
of softening water.

B.Water Treatment for Specific Contaminants
Removal of iron and manganese. Taste and odour removal. Aeration. Fluoridation.

C.Special Pipeline Rehabilitation Techniques and Safeguards Against
Contamination ' '

Corrosion and scale prevention. Clogging in pipes and rehabilitation techniques. Prevention of
contamination. Special technigues in the rehabilitation of trunk and distribution mains.

WPA 106 WATER QUALITY MONITORING SYSTEMS

A. Water Quality Sampling Points and Network

Importance of waier quality sampling. Sampling frequency and network. Types of samples and
their limitations. Water quality monitoring network in Kenya. Sampling for control of industrial
pollution.

B.Instrumentation
Monitoring instruments for water quality control. Types of instruments, planning and availability.

C.Water Quality Monitoring Models

Models for industrial, domestic, municipal and agricultural pollution. Regulations on
measurement and observation. Items and frequency of measurements. Technology of
measurement: air and water quality. Telemeter monitoring system.

WPA 107 DIFFUSION AND DISPERSION OF POLLUTANTS IN NATURAL WATERS
A.The Diffusion Equation

Fick’s law of molecular diffusion. Diffusion by continuous movement. Sediment suspension and
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1ts interaction with turbulence.

B.Longitudinal and Transverse Diffusion Coefficients
One- and three-dimensional mathematical medels of dispersion.

C.Inland and Coastal Waters
Longitudinal dispersion in open channels. Longitudinal and vertical dispersion characteristics of
natural rivers. :

D.Numerical and Physical Modeling

Governing equation of dispersion of the contaminating substance. Development of numerical
techniques: Finite Difference Method (FIDM) and Finite Element Method (FEM). Physical
(hydraulic) models. Model scales.

WPA 108 ROLE OF SEDIMENTATION IN WATER POLLUTION BY NON-POINY SOURCES

A.Mechanics of sediment production, transport and deposition
Slope erosion phenomenon. Dimensional analysis and non-dimensional parameters int material
detachment by rainfail impact. '

B.Sediment Yield and Transport Models
Approaches in modeling sediment yield and transport. Examples of sediment yield and transport
models based on dominance of rainfall impactand flow depth.

C.Transport of Pollutants by Mixed Size Sediments
Transport of mixed size sedimeats and their interaction with transport of chemicals from noo-point
source pollution such as agreultural residual chemucals.

D.Methods of Evaluation of Sediment Control by Management Measures
The role of vegetation cover in slope erosion control. Models for one-storm sediment yieid control
by use of vegetation cover.

WPA 109 APPROPRIATE TECHNOLOGY IN WATER POLLUTION CONTROL: TOWARDS
USE OF LOCAL MATERIALS

A.Control of water Pollution by Aquatic Plants
Cleaning water by living organisms. Conservation of natural habitats. Macrophyte trenches {or
septic tank effluent.

B.Use of Local Materials in Water Purification
Moringa oleifera as a natural coagulant. The use of local matenalsin water punfication such as the
wonder plant from China.

WPA 110 DEMONSTRATIONS

A.Diversion of Foul Water in Rain Water Harvesting

By using the JKUAT Rainwater Facility, participants are required to take part in a field experiment
by which poliution from roof catchment will be demonstrated and its prevention techniques
clarified. Open discussion and individual reports to follow the demonstration exercise.
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B.JKUAT Sanitary Laboratory
Participants are required to carry out a number of selected experiments by using facﬂmes in the
JKUAT Sanitary Laboratory in the Department of Civil Engineering. A complete report would be
written according to the prescribed format. These reports would then be discussed in an open
forum in order to unify the way of reporting results from a laboratory experiment.

C.Measurement of Water Parameters at RGS No. 3CBS (Ndarugu River)
Participants will be taken to a nearby river gauging station (RGS) i.e. RGS No. 3CB5 on
Ndarugn River and participate in a number of field measurements including the following: velocity
and discharge measurements, sampling for suspended sediment concentration etc. A field report
will then be prepared and discussed.

D.JKUAT Water Purification Plant

Participants will visit the JKUAT purification plant and observe the procedure involved in water
abstraction, storage, treatment and distribution. A field report would then be prepared and
discussed.

E.JKUAT Nature Channel 7 7
Participants will visit the JKUAT Nature Channel and participate in various exercises involving
water pollution measurements and its control by natural means: aquatic plants and living
organisms cultured on local materials. A field report will then be prepared and discussed.

WPA 111 PRACTICE

A.Basic Tests in Water Treatment

Participants will be required to carry out, on their own, a number of basic tests in water treatment.
The laboratory exercise will be followed by computation and reporting of the results according to
a standard format. Use of computer in the analysts and write up will be {acilitated.

B.Chemical and Biological Tests

During the course of the residential training session, each participant will be assmned a sample on
which designated chemical and biological tests will be carried out. The results will be discussed in
an open forum.

C.Sampling Techniques for Tap, Rain, Well and River Water

Each participant will be required to take samples by standard methods and procedures from tap,
rain, well and river water. The necessary precaution in the handling of samples for the
preservation of original state will be emphasized.

D.Computation and Reporting of Results :
Computation and reporting of results according to standard format will be discussed and adopted
by participants. Simnple computer Programunes will be discussed in the following languages:
BASIC, YORTRAN, Language C, Pascal etc.

WPA 112 FIELD STUDY TOURS

A.Dry Lands
A one-day field study tour will be arranged to the dry lands in Kenya: Kitui and Machakos
Districts. The following water harvesting techniques will be observed during the field trip: sand
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dams, rock dams or rock catchments, rainwater harvesting, shallow wells, rainfall runoff etc..
Attention will be paid to possible sources of water pollution in each water harvesting method. A
field report will be compiled and discussed.

B. Water Treatmzent Plant for the City of Nairobi
Half-day field tour will be made to Neethu Treatment Works for Nairobi Water SuPply in order to
observe the actual stages in water abstraction, treatment and distribution.

C.Waste Water Treatment for Thika Town or the City of Nairobi
Half-day tour will be organized for participants to observe the waste water treatment{acility for
either Thika Town or the City of Nairobi.

D.Lake Nakurn

A one-day tour will be organized for participants to visit Lake Nakuru in the Great Rift Valley of
Kenya. This will avail the opportunity for participants to observe a fragile and delicate water
environment with special water quality to sustain a suitable habitat for the Lesser and Greater
flamingos.

E.Pan African Paper Mills (Webuye)

A one-day study tour will be arranged for participants to visit one of the largest industrial
complexes in Eastern Africa, the Pan African Paper Mills in Webuye Town, Western Kenya.
Attention will be given to the stages taken in the waste water treatment before discharge into River
Nzoia

F.Sugar Cane Factory and Lake Victoria

The pariicipants will be given an opportunity to visit one of the many sugar cane factories in
Western Kenya on their way to Kisumu on the shores of Lake Victoria. The sugar cane wasles
will be observed in relation to water pollution. The waters of lake Victoria will be wastes as well
as the invasion of the lake by weeds or water mats, mainly: water hyacinth, salvinia molesta and
eichornia crassipes. Efforts by the neighboring states to eliminate the weeds will be revisited and
a field report prepared followed by an open discussion.

WPA 113 SEMINAR

A.Country Reports

Each participant will be expected to prepare and present his or her country report on the status of
water sources, pollution and the present efforts to overcome the water problems. This will be
done in an open forum so that common water problems may be identified towards a unified
approach to solving the regional water problems. The contents of each country report will form
part of the proceedings of the residential training session.

B.Present State of Water Environments in Kenya

A special seminar will be organized during which the present state of water environments in
Kenya will be discussed. This will be supplemented by the field trips to enabie participants freely
take part in the discussion.

C.Open Discussion/Conference

One day will be devoted to an open discussion or conference at/or towards the close of the
residential training in order to offer an opportunity to each participant: discuss; evaluale; appraise
and recommend various ideas for the Third Country Group Training Course; regional cooperation;
extension of training spirit and theme; future course of action and regional scientific meetings.




ANNEX X

SCHEDULE OF COURSE IMPLEMENTATION FOR JAPANESE FY 1996

MONTH KENYAN SIDE JAPANESE SIDE
October 1. Sigming of Record of Discussions I. Signing of Record of Dhscussions
1996 . Preparation of G.1. '
. Submission of Form A-1
) . Distribution of G.l.and Application | 1. Recruitment of Expert(s)
November .
096 Form 2. Remittance of Expenses
|
. Submission of Bill of Estimate.
4. Opening of Bank Account
December . o L
199 . Receipt of Application Forms 1. Submssion of Form B-1
January . Selection and Notification of
1997 Pariicipants
February ] . B
. Implementation of the Course 1. Daspatch of Expert(s)
1997 _
. Submission of Statement of
March .
Expenditures
1997

. Submission of Course Report
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ANNEXIIT

TENTATIVE ESTIMATE OF EXPENSES TO BE BORNE BY THE GOVERNMENT OF JAPAN

I Invitation Expenses
1) Airfare {Round Trip) 15 participants x $950 $14.230
2) Nairobi Airport Tax 15 participants x S20 5300
3) Per-Diem 15 p;micipams x $20/day x 40 days $12,000
4) Accommodation allowance for 15 participants x S30/night x 39 nights $17,550
participants
5) Insurance 15 participants x $115 Si.725
6) Transportation Airport-JKUAT-Alrport S1,300
1. Training Expenses
1} Supportive staff allowance A. Professional Typist :5450 x 7 months 53,130
B. Local staff for dara collection at several
locations $200 x 2 staffs x 2 months SEO0
2) Honorarna for External A. International Organization: S60 x 2 umes S120
Lecturers
B. Kenyan Organization: 560 x 2 umes S120
3) Meeting expenses 530 x 65 persons x 2 umes 53,900
4} Print General Informagon (GI) 530 x 150 54,500
5y Certificate 15 participants x $ 30 $430
6) Textbook and Lab manual 5100 x-Z types x 20 copies (include for $4,000
printing staff)
7y Field visit (study tour) $3.500
B) Consumable Teaching matenals, stationery, chemicals 524,000
9) Communication (Samps, Intemational Fax, Teicphone) $1,500
10} Final report printing 51,000
TOTAL 594,165

@
A

&
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GENERAL INFORMATION ON GROUP TRAINING COURSE

IN

WATER POLLUTION AND ITS ANALYSIS

FEBRUARY 1997

JOMO KENYATTA UNIVERSITY OF
AGRICULTURE AND TECHNOLOGY
(JKUAT)

IN CONJUNCTION WITH

e\

JAPAN INTERNATIONAL COOPERATION AGENCY
(JICA)
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PREFACE

Jomo Kenyatta University of Agriculture and Technology is an institute of
higher learning with the imporiant mission of educating and training of practically
oriented personnel in the field of Agriculiure and Engineering. It was started as a
middle level college in 1981, a constituent College of Kenyatta University in 1989,
and became a full-fledged University in 1993, The spirit is that of commitment to
intellectual pursuit and devotion of energy to the service of all mankind. To maintain
this spirit, the University recognizes the need to cooperate with other institutes, both
national and international as well as with those in the neighbouring countries. In this
regard, we are grateful to the Japanese Government for indicating its willingness to
support group training courses within the University thereby helping in the
advancement of knowledge within Eastern, Central and Southern African countries.

The department of Civil Engineering JKUAT, is an active department in the
Faculty of Engineering. It offers courses leading to B.Sc and University Dipioma in
Civil Engineering. The department is equipped with modern laboratories which are
used by students for practical training, as well as the academic and technical staff for
research activities. Most of the academic and technical staff were trained in Japanese
Universities. The department, in conjunction with JICA, is proposing to offer a Third
Country Group Training Programme in Water Pollution Analysis and its Evaluation
Techniques. Based on the survey conducted by the department, Water Pollution
Analysis and its Evaluation Techniques have been found to be important study areas
for both human and future sustainability of our environment.
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COURSE OUTLINE

I.

2.

Duration: From 3rd February 1997 to 14th March 1997

Participants Number: 15

Purpose:
The purpose of the course is to provide the participants from the
countries of East, Central and Southern Africa with an opportunity to

upgrade themselves in modern engineering technology in Water
Pollution and its Analysis.

Objectives _
At the end of the course, the participants are expected to:

(1) understand current theory, and technologies concerning water
pollution,

(2) enhance abilities to evaluating water pollution analysis techniques,
and

(3) have exchanged information on how to deal with problems
concerning water pollution.

Programme

(1) Interaction of human activity with water environments; specific
reference to Africa.

(2) Theory and methods for detection, evaluation and control of water
pollution.

(3) Use of appropriate technology in water pollution analysis related to
regional local conditions.

(4) Models in water environments related to water pollution
investigations.

(5) Appraisal of water environments in Kenya, including field trips.
Training Venue

The training venue will be at Jomo Kenyatta University of Agriculture
and Technology.
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V.

(2)

€)

Q)

&)

A living allowance of Kshs. 950 per day will be provided during the
course to participants from outside Kenya. This allowance will cover
local transportation and other daily personal expenses. Local
participants should arrange with their respective organizations for their
living allowances.

JICA will provide a medical insurance for the participants from
outside Kenya during their stay in Kenya.

Other expenses will be treated in accordance with JICA’s rules and
regulations.

The dependent(s) of participants are not entitled to the above
allowances. Therefore, participants are advised not to bring any
dependent(s).

ACCOMMODATION

(D

(2)

Participants from outside Kenya will be accommodated on the campus
at JKUAT.

Local participants should arrange with their respective organizations
for their accommodation.

OTHER INFORMATION

(1

2)

(3)

4)

The climate in Nairobi is a tropical type requiring simple clothing. But
since Nairobi is at a relatively high altitude, the climate may become
chilly occasionally and therefore, participants are advised to bring
some warm clothing.

TKUAT is situated 35 Km North of Nairobi City on Nairobi-Thika
Road at Juja Township (See Annex V). At the campus, facilities such
as pay telephone booths; photocopying, postal, fax and typing services
are available. In addition there are banking services, sports facilities, a
supermarket and health centre.

Participants are required to arrive in Kenya on the date designated by
the University after confirmation of acceptance as mentioned in
section 11.2.(3). However, the final date will be confirmed by the PTA
sent to the participants.

On arrival at Jomo Kenyatta International Airport in Nairobi, the
participants are requested to comply with the following arrival

procedures:

(A)  When quarantine, immigration and customs clearance
procedures have been completed, the participants will be met
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