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PREAMBLE

1. BACKGROUND OF THIS LABORATORY IN LAKE NAKURU NATIONAL
PARK

Lake Nakuru Water Quality Testing Labidrafory was constructed in 1996, with
Japanese grant aid to the Government of Kettya: under the Nakury sewsrage
rehabilitation and expansion project, whose main objeciive was to provide
support for envirommental mianagement {nltiatives around Lake Nakuru and its
catchraent basin,

Alhotgh the Nakuru Sewage Works rehabilitation and expansion projest had the
Nakury Municipal Counslt as the Implementing agency, the ssope of the
laboratory operations reduiies colleborative approach as thete are mote
organisations directly involved in the management of the environment and more
so for Lake Nakury which is a Ramear site (that Is & wetland of irternational
importance as a habitat for water fowls), and the location of the laboratory within
Lake Makury National Park.

2. The Roles of the three Institutional within the Lake Nakuru Basin

A KWE ™

1. ilanagement authority of Laite Nakurti National Park

2, Custodian of Ramsar convention and'the commiiment to the principles of

wetland wise use congsivation _

Respotisible for biodiversity conservation and management of Lake Nakuri

A stakeholder in the wider consetvation and management of the basin

Respornsible for sustainable use of natural resotrees through eco-tourism

Research and monitoring of environmental health in the basin

. Mobilization of Staksholders i blological conservation and' Management In
the basin conservation

B, M .

1, Respansible for urban planning-and developmert.

2. Responsible for managemeit of effluents and sofid waste in the urban center

N @G s oW
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3. Responslbile of satting of environmisntal Standards & efhies I the
Municipality

4. Responsible for montteting industrial Effivents te ensure confortitily to
Municipal/Nationall Intemationai standards

8. Responsible for potable water suppry 1 1own

6. Responsible for law enforcetment on ehvironment managetrientin the
Municirality,

. Ministry-of WaterResources Managemetit and Development

1. Respongible for Water rescutos development and distiibution,

2. Responsible for watér Licensing, abstraction and apportionmant

3. Responsible for Protection of water:catchment basin

4. Responsible for water polittion control o,
&. Responsible for enfomenienf’dméawgtgﬁwu iD 3 Waler ""’;'A'C"'"’?“'zgqﬂ
6. Responsibie for &g Nallgfal Wafer fegulaing slandards...

3. Common interest of the thiree institutions in'the Lake Nakuru Basin

1 The three institutions are Tesponsible for proper managetent of Lake
Naluru because of Its importante ror socio-¢tonornic developmert
through touriam and as a national heritaga.

2. Thethres inatitutions afe resporsible for good envirenmental heaith
incliding reduction of paliution on both suls-surface'and surface water
resources and management of solid waste.

3. Comimon inferest in dissemination of information on appropriate
ervironmental conslderation through résearch, inventory and monitoring,

4, The {aboratory serves the intereats of all the thres institutions hance the
fieed to collaborate,

B, The laboratory is a shaned resource,
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i ts therefore paramaount that these major players ih. environmental management
conservetion work towards: -

¢ Undertaking research works for better understanding of envirenment and
rranagement of Laike Nakurs ano 1ts'environs,

¢ Supporling. institutional framework to ensure the management of the Lake
enviroriment for Sedlo-gconomic devslopment of the paople and the courtry
at large. :

¢ Undertaking and supporting' capacity building 1o ensure sustainabllity i the
management of the environment within the Lake Nakuru catchment basin.

¢ Supporting the operations of the Nakuru Water Quality Testing laboratory 1o
provide deter necessary for guldity management decisions,

In order to reafise the above, it is envisaged that a suitable working modality be
put in place i form of Memorandum of Understanding MOU)

Given that the effects on Lake Nakuru ecosystem emahates’ from broad
speclrum of activities, the Municipal Council of Nakuru MCN), Miristry of Water
Resource Management & Development (WWRMD) .and Kenva Wildiife Services
(KWS}, R ls therefore important that these THREE insiitutions develop and
embrace collaborative inslitutionalised management sirategy for the Nakuru
Water Qualtty Testing Laboratory.
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The Memorandum of Understanding herelin after defines the responsibitities
of each of the three institutions with regatd to operstions, maintenance,
financing, stafiing and managerrisnt .
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MEMORANDX"M}( OF UNDERSTANDING ‘FOR THE MANAGEMENT AND
OPERATION OF THE NAKURU WATER QUALITY TESTING
LABOBARATORY IN THE LAKE NAKURU NATIONAL PARK,

This Memorandum of Understanding {hefeifiafler reforred fo as ‘the
Memorandum®) 18 made this . Q8 O ovrrrersinee v Tvo
Thousand and Three between KENYA WILDLIFE SERVICE, a body corporaie
established under the provisions of the Wildife (Consarvation and Management
Act, Cap 376 of the Laws of Kerva.and of' P, O, Box 40241, Nairoti (hercinafier
referred to as "KWS), MINISTRY OF WATER RESOURCES MANAGEMENT
.~ AND DEVELOPMENT of P.O. Bax 30521 Nairohl thereinafier referred fo as
"MWRMD" on the one part and MUNICIPAL COUNCIL OF NAKURU, a Lecal
Authority established under-the provisions of the Local Government Act, Cap 265
of the Laws of Kenva and of P, O, Box 124, Nakury, in the Republic of Kenya
aforesaid (herelnafter referred to &s"MCN?),

WHEREAS the Government of Japan, through the Japanses International
Cooperation Agency (JICA) has financed the construction of a Water Quality
Testing Laboratory (heminaftér referred fo. as the laboratory) in Lake Nakuru
National Park under the Nakury Sewerage. Works Rehabilitation and Expansion
Project :'::;—.;.;1-.ug;rs.":nsrfr--'miimm:m?,-qa::ze.f:‘:'::.se':m::;::.:.::..a:z;ﬁ..—.a..- et of Nakuru

Municipal Council (hereinafier referrad o as the project).

WHEREAS the operation of the laboratory. requires collaboration betweeri KWS,
MCN, and MWRMD for environmental monitorifig, estabifishing polittion levels,
regulating pollution from industries, surveiliance of potable water quality and

effiuents ino the lake. | 7 sud wahe, veliin

AND WHEREAS the laboratory remains an intedral dart of Ervitonmental Qually
Monitoring and a Service provider KWS, MWRMD and MCN have agreed 1o
jointly manage the operation of the Laboratory fo ensure sustainable
snvironmental conservation and managiament of Lake Nakuru ecosystem,
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NOW THEREFORE KWS, MWRMD AND MCN daciare that they will collaborate
and jointly manage the operation of the laboratory by impleménting this. MOU on
the Tollowing terme: '

A OBJECTIVES

1. To jointly organze and manage potable: water, wazteivatér,
blological and sofid waste festing setvicss,

2. To lointly design and implement snvironmental monftoring program
with respect 1o potable watér, waslo water, biclogical end solid
wastes in the Lake Nakuru Basin and In .parficular Nakuru
Municipality,

3. To sample and snalyse samnies collected through the monitoring
programmes of the laboratony, irtetpret and manage the dete
collected, and*frseminate the same to manabers for decision
making andthe pubilc for awareness,

4, To joinlly establish-a good rélatiohship and workable atmosbhere
for all Interested paiflies In the ‘Lake Nakuru Basin for the noble
“existence and survival of the Lake'Nakuru ecosysiem,

8, To loiMly set up a Maragement Committee combprising of
representatives of parfies-as set ot in paragraph 'F below, Wevedn

B. MANAGEMENT OF THE LABORATORY

1. The Laboratory staff will ensure sesurity of the laboratory and s equipment
and KWS will provide sentty semvices,

2. Management Committee to develop tecurrent budgels for the Laberatory,
comprising  expenditure on  water, chemicals, overhaul maintenancs,

telephone, electricity and ofher expenses, fo be finaficed through revenus
feherated by the Laboratory

w Ayl
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3. In the first five vears before the Laboratosy is seif-susianable the thiee
instiitilions will mest the operations of the Labatatory in equal proportions.

4. The Management Committee -to develop appropriata financial management
progcedures fo be used by the faborafory,

5, The Management Committes 16 devalop joint profect proposals for possible
funding

The vehicle provided by the project Wil be used by the Laboratory in -cariying out

related acfivitios and whose maintenance and running costs shall be met by the

taboratory buidget.

. STAFF
1. Reporting to the Management Committes, MON, MWRMD and KWS will
second guaiified officers to maiage the Laboratory, initially compnsing ofi-

Environmental Cheimist - 1No.
Chief Laboratory Technologlst - 1No,
Seiior Laboraiory Technalogist - 3NO
Laboratory Techniclan - 3No,
Kespar/Accounts » No.
Attendant/Labourer = "No,
Driver _ - 1No
Totel . 11No.

2. The terms and conditions of senice for the seconded staff will be
developed by the Management Committee,

3. Staff selection will be done on conditions set for by the Management
Commitles and {hat deployment and redeployment shall’ be done on
approval of the Management Commilttes whose decision shall be final,

4. In the first five yaars the Ministry of water. Resources Mamagement and
Davelopment will second 3 'Laboratory Technologist, MCN 2 Technologist
and KW§ 1 Technologist and 1 Environmental Chemist/Biologist

8
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GENERAL OPERATIONS

Analysis of samiples from MCN, MWRMD: and KWS will be done at rates
to be dstermingd by the Management Cominifies.

Charges for analysis of samples from othier institufions will. be defermined
by the Management Commsiftee:dt commerdiil rates..

The laboratory will riaintain a data base and rasults-of ail anatysls done in

the faboratory will be available to users on request.

Laboratory inspection wilf ba ‘dofie from time to-time as shall be deemed
necessary by the Management Committes,

Any financial undertaking for the ‘Laboratory shall be done in accordance
with approved-procedures sef by the Managemant Committes.

 Samples for industriea In Naturw will he arialysed et the Laboratory o a

‘eost-effective” fee as- determinad: by the Management Committee and
that the industries to keep the amalytical cat for reference.

Any Industry within Nakuru ‘Municipality that devélops. and maintains a
thonitoring program shall-have a 5% discount on analysed sampise.

Monies reallsed from fees shall be deposited Jn & Bank Account to he -
opened for the laboratory, Signatories to.tha ascount shall be:-

2  Clerkto the Counvil

B} Senlor Warien, Lake Nakuru National Park

¢) District Water Officer - Nakury

Money from ‘this account will ke withdrawn by amy of the two signateries and
support by minwtes of the committes,
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E. TECHNICAL ASSISTANCE

MWRMD, MCN, and KWS will source and -eifer:imto agreament on techrileal
assistance as necessary and approved by tha Managsment Commitico,

F. MANAGEMENT COMMITTEE'

Reporiing to the Advisbriy Committee

The management Committes will comprise-of the following meémbers:-

© 8 NG 6 e e

-— b
- 3
a -

Directorof Ervironmient department - MCN

Public Health Department representative « MCN

Sehior Area Warden, Lake Neliru National Park

KWE Regearch Scigntist « Lake Nakuru National Park
District Water Officer - Nakiiru

District Envirenment Officer ~ Nakuru

Egerton University Deari Department of Natiral resources
Provincial Local Govemirient officar » Rift Valley Province
Chainnan Chamber of Comimerce and indusiry

Head of Water Quality and Poliution Coritrol - MWRMD, Rift Valley
In-charge water supply-and sanitation

The main responsibility of the commitiee shiall be 1o faclitale service delivery,
development and impiemerdation of action plarg necessary for suscessiul
Implementation of environmental mahioring pregrammies.

G. ADVISORY COMMITTEE

The Advisory Committes shall cormbrise'of the following members:»

1. Town Clerk, MCN
2, Director of Water Devélopment, MWRMD
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3. Direstot, KWS

4, Director, Urban Development Depariment, (Minislry of Local
Government)

5, NEMA Difector General.

6,  Chdirman Kenya Associafion of Manufacturers Nakuru
Chanter Representative

7. Mol Uniiversity Dean Schootof Environmental Studies

8.  Egerion University Dean Faculty of Science

8. Municipal Treasurer, MCN

The Advisory Commities will be expected to formulale hofiey gitidelines in the
onvironmental-sectar for implementation by the Management Committes.

H. REVIEW OF MOY

1. The MOU shall come into operation on the date of this execution by the
parties and will ramain In force for flve-(5).vears.

2. The MOU to be reviewed i the end of the 5" year. Any cther review may
be dons by mutual agreament ariong the paitiés,

3. Al efforts will be made by all patfies to sudtaih and achieve the oblectives
of this MOU and any; dispule arising hereunder shall be referred to the
Advisoty Board for arhitration,

resolntion
I. TERMINATION OF MOU
Any party can terminate this MOU by giving & one yearwritten notice

IN PURSUANCE WHEREQF the parties herelo h‘ave executed this
Memorandum of Understanding the day and the yearTirst above written

11
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No. BEHA TR 47H KE | HmE
1999 Population and Housing Census Central Bureau of Statistics,
1 Volumg 1. S N . Ministry of Finance and Planning jan-01  |Book B A
Population Distribution by Administrative
Areas and Urban Centers
1999 Population and Housing Census Central Bureau of Statistics,
2|Volume 2. Ministry of Finance and Planning| Jan-01  |Book A
Sosio-Economic of the Population
3 Statistical Abstract 2003 Ce_n'FraI Burea}u of Statistics, _ 2003 Book B A
Ministry of Finance and Planning
4 Economic Survey 2003 Ce_n'FraI Burea}u of Statistics, _ 2003 Book B A
Ministry of Finance and Planning
5 National Development Plan 1997-2001 The Vice_President a_nd Minister Book B A
for Planning and National
Economic Recovery Strategy for Wealth  |Government of Kenya, Ministry
6 and Employment Creation 2003-2007 for Planning and National Jun-03 - |Book A
Investment Programme for The Economic |Government of Kenya, Ministry
7|Recovery Strategy for Wealth and for Planning and National Feb-04 |Copy
Employment Creation 2003-2007 Revisec |Development
Nakuru District Development Plan 2002-  [Ministry of Finance and Planning
8|2008 Book (A
Effective Management for Sustainable
9|Nakuru Strategic Structure Plan Volume | [Municipal Council of Nakuru Jul-99  |Book BEA
10|Nakuru Strategic Structure Plan VVolume Il |Municipal Council of Nakuru Jul-99  |Book BEA
1 Presidential Circular No.3/2003, Office of the President ul-03  |Copy
Organization of The Government of The
12|Local Authorities in Kenya Heinemann Educational Books 1988/ Book BEA
13 Nat.ional Water Services Strategy fo_r the  [Ministry of Water Resources Apr-03  |Copy
Period of July 2003 to June 2006, Final Management and Development
L.A.Code 576 2003/2004 Estimates Municipal Council of Nakuru
14 o Copy
Municipal Treasurer
Session Paper No.1 of 1999 on National Ministry of Water Resources
15|Policy on water Resources Management 29-Apr-99 |Book BA
and Development
16 Sess_ion Paper No.6 of 1999 on Ministry o.f Environmental Book BEA
Environment and Development Conservation
17 Ilflzng)a Gazette Supplement No.107(Acts | The Government Printer, Nairobi 24-0ct-02 |Booklet |EEA
Kenya Gazette Supplement No.56 The Government Printer, Nairobi
18 (Legislat.ive Supplement No.31) 13-Jun-03 |Booklet |E&EA
The Environmental (Impact Assessment
and Audit) Regulations 2003
19 The Environmental Management and The Government Printer, Nairobi 6-Jan-00 |Copy
Coordination Act,1999 No.8 of 1999
20 Environmental Management By Lays, 2004 |The Municipal Council of 2004/ |Copy
(Draft) Nakuru
The Local Government Act (CAP265) The Municipal Council of
21|The Municipal Council of Nakuru (Public |Nakuru Jun-94  [Copy
Health) By Laws, 1994
Proposed The Local Government Act The Municipal Council of
(CAP265) Nakuru
22 The Municipal Council of Nakuru (Public Jul-94 | Copy
Health) By Laws, 1994
23|Nakuru Municipal Organization Chart The Municipal Council of Copy
List of Members for Nakuru District DEC
24 . . Copy
Environment Committee
25[Register of Environmental Audits Report  [The Municipal Council of Copy



Administrator
８．収集資料リスト


Readings of Monthly Rainfall Totals

Kenya Meteorological

26 Department Nakuru Copy
Directory of Development Non- JICA Nairobi Office
27|Governmental Organizations (NGOs) in Mar-00 |Copy
Kenya, All NGOs Interviewed
Directory of Development Non- JICA Nairobi Office
28|Governmental Organizations (NGOs) in Apr-00 [Copy
Kenya, Ten Best Practice NGOs Sector
29|Lake Nakuru field Study Center Mary Mayende, KWS, Nakuru Print out
30 Organization and Structure of Government [NAWASS Print out
Administration NAWASS
31{Macmillan Secondary School Atlas Macmillan Kenya Ltd. 1999 Book BEA
32 A_Neyv Wall map of Kenya Including New [Tourist Maps Kenya Ltd. Map BEA
Districts
33|Kenya Traveler's Map Macmillan Kenya Ltd. 1993 Map BEA
34|Lake Nakuru National Park Rowanya Enterprises Kenya Ltd. 1990 Map BEA
35|Map of Lake Nakuru National Park Kenya Wildlife Service 1998 Map
36{Lake Nakuru National Park Official Guide [Kenya Wildlife Service 2003 Book
Nakuru Municipality 1:10,000 Topo Survey of Kenya
37|Cadstrial Series Mar-00 |Map BA
SK 95 Edition 2 Sheet 1
Nakuru Municipality 1:10,000 Topo Survey of Kenya
38|Cadstrial Series Mar-00 |Map BA
SK 95 Edition 2 Sheet 2
Nakuru Municipality 1:10,000 Topo Survey of Kenya
39|Cadstrial Series Mar-00 |Map BA
SK 95 Edition 2 Sheet 3
Leaflet of Ministry of Water Resources Ministry of Water Resources
40 Leaflet
Management and Development Management and Development
a1 The Water News Ministry of Water Resources March-04 |Pamphlet
Management and Development
Leaflet of NEMA National Environmental
42 . Leaflet
Management Authority
43 NEMA Newsletter National Environmer_ltal 3-Nov-04 |Pamphlet
Management Authority
m Leaflet of Nakuru Municipality The Tc_)wn Clark, Municipal Leaflet
Council of Nakuru
45(Article of Nation News Paper The Nation News Paper 28-Mar-04 [Copy
6 Directory, East African Technology ITDG 3-3ul-04  |Book
Development Network
47 Energy Tecr_mol_ogy Development for ITDG 2002 Book
Improved Livelihoods
48 Intermediate Technology Development ITDG Book
Group -Eastern Africa- Annual Report
Discovering Technologists, women & ITDG
49 Men's Work at village Level in East Africe Sep-00 | Book
50 Knowledge/Impact/Influence. ITDG Group |ITDG Book
Strategy 2003-2007
Role and Contribution of African NGOs, in |ITDG
Llthe Implementation of the Habitat Agendz 3-Apr-04 - |Book
52|Waste Digest, A Newsletter of Wasternet |ITDG 4-Feb-04 |Leaflet
Nakuru Local Urban Observatory Project, |ITDG .
53 Map Print Out 9 Pages 2004 Print out
54 Environmental Educa}tion, Essential Longhorn Publishers 1998 Book BEA
Knowledge for Sustainable Development
Participatory Monitoring and Evaluation, A|Zapf Chancery, Premese-Olivex
55|Strategy for Organization Strengthening Publishers 2003 Book BA
(Second Revised Edition)
56 In Land We Trust, .En\./ironment, Private  |Initiatives Publishers 1996 Book BEA
Property and constitutional Change
57|An Introduction to Environmental The Jomo Kenyatta Foundation 1996 Book BEA




58 Wor_k{ng With rural Communlt_les, A Nairobi University Press 2000 Book BEA
Participatory Action Research in Kenys

59 GHC _Standard 4, Rift Valley Province Evans Brothers Limited 2003 Book BEA
Combined Course




o 2 R AR R A



1B O - o 267
1—1 %2 Eg)ﬁﬁmﬁjﬁ@ = I I 267
1—2 FHERIORER - oo 267
1 — 3 BB HRE - e 268
1— 4 FEEERE U A B 269

B O EE TR RE L et 271
2 — 1 PR R - o 271
2 R = ¢ SR R 279
e B b B e = AR I R 274

HSE O NEME DA vt 275
3—1 %gz@ﬁ:%\%i;;@ ........................................................... 275
3—2 %XfG¥wr B R DRI+ o v e e 275
3—3 %ﬁzlﬂ(ﬁ@@zlﬂ% ........................................................... 275
3—4 @ZE - BEIITOITW DB RO K F—E,

[EIER R IR DR ROV BREFHE - ovveeeeee e 276

AT XRBEREHEE Z O 279
4—1 %%ﬁf%éﬁ%ﬁ@ﬂ%ﬂfﬁéﬁﬂ%ﬂﬁ ................................................. 279
4 —92 ﬁ'ﬁﬁﬁ%\éﬁﬁﬁ%ﬁ@ﬁ% ......................................................... 2892

HHE O RERIE - 286
B 1 A RE R - o v v e e 286
5—2 StepbyStep 7 7 u—F (BOEBEBOET=52Y 7 LFHHE) -occoee 2817
5—3 BEEEHIEMAD T I 0 R AL R o 287
B—d4 HUT U R N DR JATE o et e 287
5—5 JICAIZEADKWS ~OBIHEFELOEREE - i 288

HOE OV ROFAREE - - v 289
6 —1 7"1:1:/“;7]\51:% ........................................................... 289
6 —2 AT ERE O H AR -« e 289
6—3 TVl FOFRE - TER. BOFEEE -« e 289
B — 4 B e e 201

6 —5 %%K%{/j’:k%%ﬂgg U R @57\1:)? ............................................. 293



6—6 ol ]\@@'E‘- D v N o R T T I I 203

6—7 ﬁﬁ?%%{#&@%ﬁﬁ@%f’% ..................................................... 294
B —8 T H Y L L E flje e e e 294
o e e N e A L 295
7—1 ;(4%1@ ..................................................................... 295
7—9 ﬁf}‘jyl‘i ..................................................................... 205
7—3 @%}[ﬁ ..................................................................... 295
e 11 R O N A N 296
7—05 SRV I I 206
7—6 f%é\éﬁgﬂéj}@gglﬁ ........................................................... 297
5 2 [ SRRl A AR R
L. T e i 301
2. Project Design Matrix (PDM) ....................................................... 312
3. Overall Plan of Operation (po) ..................................................... 314
4. List of Equipment and Materials « -« -+« cererereeneneneeeeneeaet .. 315
5. List of the Kenyan Counterpart and Administrative Personnel = =+« =«ocovoeeeerereeenen. 316
6. List of Land, Buildings and Facilities: « « -« ««« =« ceeeeememenmanmneanaeat e, 317
7 . JOth COOrdinating Committee ...................................................... 318
8. Nakuru Environmental Monitoring Programme, July 2004 - -« eveeeerreeeeeneeen. 319
9. U—7r g /7“(?%@éj’bf:ﬁ5%&ﬁ¥{%% ......................................... 352



FB1E FAEOWE

1—1 F2RFAEHREDEH

%1 [ FRTRHG R ik, FEMZ 4 MEORGFHI VLB R G R 2 INE - Hlr L, RO ARa €7 b
[ZOWCENEHEEE & ek L=, 5 2 M FaEHERAE ik, & 1 EFHE TR Lok a v 7
MZHESE, L0 BRZIEEEHE & AGHEORE, KOV =7 MIAHEFHEIC OV T =7 BRHE
MEDWEaiTH, AERBRIII =y VICRY 20, B4 - KBEITH (B, fissdek (R/D)
DEL « I OWTIL, B 2 BIFRRHMIFA AR R A2 = T =70 & JICAY =7 FHEFTIZ BV TIT
2 TE,

1—2 FEFADOER
AR O N ORI BAITIRO L B0 TH D,

34 K 4 7T &
R S TR JICAEFE #1559 B
78 RS HE At IEA W REEETAIIICAT iR
7a Y hEFEGAT | TR E (F) =7 7 47 RERFIE

- . A=+ TUReA— YVa—arX ()
HE=# Y /3 | Kt . ~ , ;
KIS A WL e 1 W AR LT ) — s

- JICAHEREREZER 55 2 7 /b — T AEMRHE 1 F— L
S 3
[ YARAL VAR ELSE =T A

—267—



1—3 HEHRE
AIE| A B (BEH) N R i
1 9H4H (£) |12:00 pEHZE
(22 RAm) (e in)
2 | 9H5H (A) [ 07:00 FA mbEH
% B NEITAE Cf=a=(=)
3 |9A6H (H)|11:00 JICAY =7 HHEATICTHAEE
15:00 KEPAE & Ok
16:00 TE7 =7 HAKEAEFHL (F+4 v EYAH)
4 [ 9HT7H (k) ]09:00 HiFAJEE L OHE
(A4 o vE—F 7 i)
15:00 F 7 AHE « F7HRES L OWEe
7 VTP (F 27 iA)
5 | 9H8H (k) | 08:30 F 7 LHiEREEE & O Wik
11:30 KWS& D%k
14:00 U 7 s XL —J|Water Office & D i
16:00 NAWASSCO & D (F 27 niA)
6 | 9H9H (K) |#% H PDMIERRDOI=OOT—27 T a v 7 (1 H
H) @Hotel Kunste (F 27 iA)
7 | 9H100 (&) | F B PDMIEROD =DV —2 v a v (B2 H
H) @Hotel Kunste
T NERFT A (F 27 AH)
8 | 9HIIA (k) | & B WHITGY (F 27 90)
9 | 9HI12H (H) | % B WHITGEY (F 27 90)
10 | 9A138 (H) |[#& B F 27 AHEREHIZ TPDMIZOW T O Wik (F 27 vif)
11 | 9 H148 (k) (F 27 Vv—F A o eBH)
14:00 JICAZ =7 HHEPTIZ TPDM &L UM/ MIZ-D W
TN &t Cf=a=(=)
12 | 9H15H (JK) | 09:00 JICAY =7 FHEATIC THEFTAHE
11:00 KWSAHER & Ot
14:30 ITDGF A & B HEHT & D& A H (A =)
13 | 9AH16H (K) | 09:00 JICAY =7 HEHTIZ TPDM & UM/M D fi #4&
it
17:00 AFD & OF RASH (A = eyn)
14 | 9H17H (&) | 10:00 #iJ7HIAEIZ TM/ME4,
14:30 £ =7 HARKMEAE ~FRA& &
16:00 JICAY =7 FE AT~ A 15
22:00 A 1B (B&Hym)
15 | 9H18H () | (m» FUfEMH) (BEHm)
16 | 9H19H (H) | 10:00 AKHE

—268—




1—4 FE@BMHEKBFUVRXE+

[ =71{a1]
(1) HiF B1E4 (Ministry of Local Government : MOLG)
Archie R.C. Nzano E.B.S., Senior Deputy Secretary/Adm.
Reuben K. Rotceh Deputy Secretary/Adm.
Gen. B.G. Anje Director of Urban Dev. Dep.
H.S. Chavera Finance Officer
Kizito Wangalwa Principal Economist

2) KEIREHEB ¥4 (Ministry of Water Resources Management and Development : MWRMD)

Dr. George Khroda Permanent Secretary

Q) r=T7EA AWMt (Kenya Wildlife Service : KWS)
<Head Quarters, Nairobi>

John Muhansa ADWS

Anderson Koyo Wetlands Adviser

Edin A. Kalla Assistant Director of Education Dep.

Robert Ndetei Senior Resercher of Research & Planning Dep.
< Lake Nakuru National Park >

Joseph Kharutere Senior Warden

(4)FZ i (Municipal Council of Nakuru: MCN)

Benson Muwangi Mayer
S.C. Kiarie Head Environment Department
Issac M. Kimani Deputy Director of Environment

(5) K'EEPT (Nakuru Water Quality Testing Laboratory: WQTL)
Andrew Kulecho Head of Lab
Ngatia Waweru Lab. Technologist

(6) ¥V 7 kXL —Provincial Water Office(PWO)
Eng. S.A.O. Alima Rift Valley Provincial Water Officer

(7) Nakuru Water & Sanitation Services Co. Ltd. (NAWASSCO)
J.O0.Ongeri Managing Director

Omedo E.O. Ag. Head of Technical Dep.

(8) ITDG (Intermediate Technology Development Group—Eastern Africa)

David Kuria Program Manager

—269—



[ A A

(DIET =7 BARE KM

2N

sEL FREL

(2) JICAY = 7 EH5T

FriF

e SRR

|
& 4
O
rLiLJ\JU

pafll[3
(ghl]
m}

|

3 3
T X

\
/

—270—



FBo2E FAEMERE

2—1 HEFERSE
(HM/MDE 4,
or =T WITBONE L REME & O T20044: 9 H1THE4 - A a T 77,

(2) F 7 VT D AR I HE
1 RAEMDIRGE S4u7z 4 A LI, BREETS OB LWBUSE SR S, BRETIRE O E N
T,

(3) KE AR WQTL) DR DI B

A A2 59 52 WQTLH ORI DWW T, —FIITIIMCNIZE G- S b, 7272 L, 2D 5 b,
ETFKICET2E=4 U 2 7 OBMIZOWTIEr =7 OKIEIZH > TMCN2 HRift Valley Water
Service Board(Z Y —Z I 4L, [FBoard?» b bk FAKFHEMAE (NAWASSCO) IZHY —A I H T LI/
%o 72 BNAWASSCOITMNIERFEMED FEKRTH 528, MCNOEH FIZH D, Lizn-> T, HAM
LG DR DR L L CMCNO FCHEMAEH SN BN D 5 & BIRETITHIM LSS &
E2DH (REZONTIE, SIS U TCR/DIZBWTHIET %),

(4) PDM
1) PDMIERHE(F DTz D T — 2 v a v
FERAT — I RNV E =T xtGe b LIePDMERER DT o DU — 27 2 a v 7% 9 H 9N
10H @ 2 HMCH 720 F 7 L HidKunste HotellZ TITVY, & OfE B2 PDMYERZIZ Bk L 72,
U—2ray 7081 BB, 7 HREE., KWS, NAWASSCO (77 /v - FKiE=4) |
KEREFT (WQTL) . Rift Valley Provincial Water Office (PWO) . District Environmental Committee
DAL R—="Td 5 TH KR OCBOERFEIORANEE D, T 7 Ntz HBREEHORMEIZD
WCHREBERBEREZZD LT, 52 HBIL, & 2SR T 7 VTHEREEHR, KWS, NAWASSCO,
WQTL, KUPWODKREMSL T, 7By =y NOIFEIEZDX A I 7 RUERRIZOWTE
REHLAST,

2) PDM
PDMIERICER L Cid, UV—2 v a v 7 ORSRZERE 2 T, MONBREEH L RE - aE LT, 7
Y=y hORE, R KOEBICOWTIRUTOLBY,

o YTy NEKE:
To improve the environmental management capacity of the Municipal Council of Nakuru
o AR
— 1. Credible quality with effective coverage in monitoring is attained
—2. Effective environmental management tools and mechanism for enforcement are developed
—3. Commitments are obtained among lead organizations to sustainable actions for watershed

management
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—4. A level of public and private participation in local environmental management is enhanced.

o IEHH):

—1. Develop routine and special-purpose monitoring programmes

—2. Develop management framework for environmental monitoring and enforcement

—3. Conduct an analytical study of Lake Nakuru watershed management in partnership with lead
organization

—4. Encourage public/private participation in environmental management

o ux/ MHAM : 4years
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MINUTES OF MEETINGS BETWEEN
JICAPREPARATORY STUDY TEAM AND
THE RELEVANT AUTHORITIES OF THE GOVERNMENT OF

THE REPUBLIC OF KENYA

ON JAPAN’S TECHNICAL COOPERATION

FOR "THE PROJECT FOR THE IMPROVEMENT OF ENVIRONMENTAL
MANAGEMENT CAPACITY IN NAKURU MUNICIPALITY AND

SURROUNDING AREAS™

_The JICA Preparatory Study Team (hereinafter referred to as “the Team”) organized
by the Japan International Cooperation Agency (hereinafter referred to as “JICA”)
visited the Republic of Kenya from September 5 to September 17, 2004, for the
purpose of clarifying the framework of ”The Project for the Improvement of
- Environmental Management Capacity in Nakuru Municipality and Surrounding
Areas” (hereinafter referred to as “the Project”) in the Republic of Kenya.
_During its stay in the Republic of Kenya, the Team had a series of discussions and
consultation and exchanged views with the relevant authorities of the Government of
Kenya and Municipal Council of Nakuru (hereinafter referred to as “MCN”) with
réspect to the framework and its activities to be undertaken by both sides f01 the
successful implementation of the Project.

As a result of the discussions and consultations, the Team and the Kenyan
authorities concerned agreed to recommend to their 1espect1ve Governments the
matters referred to in the document attached hereto.

Nairobi, September 17, 2004

Fon 1@7;{53

“Mr. Senro Imai
Leader,
2nd Preparatory Study Team,
Japan International Cooperation
Agency, Japan

Mr. Zachary Ogongo
Permanent Secretary,

Ministry of Local Government
The Republic of Kenya

Pc
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THE ATTACHED DOCUMENT

The project framework stated below may be modified during the course of
discussions and will be finalized upon the signing of Record of Discussions
(hereinafter referred to as the “R/D™).

I Draft Project Design Matrix (PDM)

Both sides agreed to implement the Project based on the draft PDM attached in
the ANNEX-1. The PDM will be subjected to change whenever the necessity
arises, following the discussion and agreement between both sides,

1. Title of the Project

Both sides agreed that the title of the Project shall be referred to as “The Project
for the Improvement of Environmental Management Capacity in Nakuru
Municipality and Suirounding Areas” (hereinafter refeired to as “the Project”).

2. Overall Goal _

Both sides confirmed that the overall goal for the Project would be “To improve
the environmental management in Nakuru Municipality and its related
watershed areas”.

3. Project Purpose
The purpose of the Project is “To improve. the environmental management
capacity of the Municipal Council of Nakuru”.

4. Qutput of the Project
- Output 1
Credible quality with effective coverage in monitoring is attained

- Output 2
Effective environmental management tools and mechamsm for enforcement are
developed

- Output 3
Comumitments are obtained among lead or oamzanons to sustainable actions for
watershed management

- Output 4
A level of public and private pa1t1c1p'1t10n in local environmental management
1s enhanced.

5. Activities of the Project
1 Develop routine and special-purpose monitoring programumes

ﬂ o
Ve

—302—



1.1 Compile the available monitoring data

1.2 Conduct a pilot monitoring

1.3 Evaluate the performances in the pilot monitoring

1.4 Review and plan a routine monitoring programine

1.5 Improve the water quality testing laboratory facilities according to the
planned routine monitoring programumne

1.6 Conduct the routine monitoring and, analyse and assess the data

1.7 Develop and conduct a special-purpose monitoring plocqamme In
partnership with lead organizations

1.8 Evaluate the performances in the monitoring pxocqammes

2) Develop management framework for environmental monitoring and
enforcement -

2.1 Establish databases for envuonmental monitoring

2.2 Conduct trainings for database management

2.3 Conduct trainings for environmental management

2.4 . Develop environmental management tools (state of environment reports,
manuals, etc)

3} Conduct an analytical study of Lake Nakuru- watelshed management in
partnership with lead organizations :

3.1 Collect and compile the available data regar dmg the water Shed

3.2  Develop an environmental GIS database of the watershed

3.3 Conduct an analysis of the watershed based on the available data in an
- integrated manner

34 Coordinate stakeholders to explore pragmatic and sustamable actions for
watershed management :

4) Encourage public/private participation in environmental management
4.1 Develop public outreach programmes

4.2 Enhance the capacity of the Project-related staff for pubhc out-reach
4,3  Develop education, information, and communication materials

6. The Implementing Organization

The implementing organization is the Municipal Councﬂ of Nakuru (herein after
referred to MCN). NAWASSCO, a water supply company fully owned by MCN
will join with the MCN in undertaking monitoring activities at its Water Quality
Testing Laboratory. Ministry of Local Government and Ministry of Water
Resources Management and Development will play a supervisory role through
the Joint Coordination Committee. :

7. Duration of the Project

A<

o
A
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The duration of the Japanese Technical Cooperation for the Project shall be four

(4) years. The commencement date of the Project will be specified i the R/D.

II Establishment of a Joint Coordination Committee and Steering
Committee

In order to ensure the smooth operation of the Project, both sides agreed to
establish a Joint Coordination Conunittee(JCC) which will consist of Ministry of
Local Government, Ministry of Finance, Ministty of Water Resources
Management & Development, MCN, NAWASCO, KWS, Provincial Water
Office, JICA Experts and JICA Kenya Office. JCC will monitor and supervise
the overall operation issues and preparation of annual cooperation activities.
Both sides agreed to set up a local management body, Steering-Comumittee under
‘the supervision of the JCC, to deal with routine management and technical

issues.

IIT Machinery and Equipment
The tentative list of machinery and equipment 1s attached on the ANNEX-II.

The equipment will be provided according to the priorities within the budget
allocated to the Project. The list. might be revised during the Project
implementation, based on the mutual agreement. Both sides agreed that the
equipment will be utilized only to achieve the Project purpose.

IV Undertakings by the Kenyan Side

In addition to the compliance to the “Agreement On Technical Cooperation
Between the Government of Japan and the Government of the Republic of
Kenya”, signed in Nairobi on April 29™,2004 (hereinafter referred to as the
“Agreement On Technical Cooperation”), both sides confirmed the following
points as responsibilities of the Kenyan side:

1. The Kenyan side will take necessary measures (such as supply of water,
electricity, telephone lines etc.) for the installation, operation, and maintenance
of the equipment,

2. In accordance to the laws and regulations in Kenya, the Kenyan side will
provide its own expenses; '

(1) The running expenses and consumable supplies (such as chenncal agent and
others) for the equipment; :

(2) Services of the Kenyan counterpart personnel and related administrative
personnel;

(3) Office and laboratory spaces necessary for JICA experts, installed
equipment, and counterpart personnel;

(4) The recurrent expenses such as water, electricity, telephone, data
comununication, and office supplies.

N G A
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3. The Kenyan side will establish an appropriate management team in MCN or
in the Water Quality Testing Laboratory to ensure the rational and effective use
of equipment, as well as sound operation and management of the Water Quality
Testing Laboratory.

4. The Kenyan side will involve and engage all the related organizations to the
implementation of the Project.

V Undertakings by the Japanese Side

In addition to the compliance to the "Agreement On Technical Cooperation “,
both sides confirmed the following points as the responsibilities of the Japanese
side:

1. The Japanese side will provide the services of the Japanese experts as
required for the implementation of the Project.

2. The Japanese side will provide such machinery, equipment, software -and
other materials as necessary for the implementation of the Project.

3. The Japanese side will procure the services of local experts and other services
deemed necessary for the implementation of the Project.

4. The Japanese side will provide opportunities for the trainings deemed
necessary for the implementation of the Project. '

VI Information Dissemination for Public Awareness

Both sides agreed that the dissemination of the data and results of water quality
monitoring, and an analytical study on watershed management will be made
available for public awareness in an appropriate way. Both sides also agreed that
the outcomes of the Project should be utilized fully by the MCN and Kenyan
authorities concerned, as well as various stakeholders to duly reflect them to the
development of administrative actions.

VII Tentative Counterpart Organization and its Personnel, and Lead
Organizations _

The Kenyan side submitted the tentative list of counterpart personnel in MCN
and lead organizations for the Project to the Study Team as attached in the .
ANNEX-III. Lead organizations are those that are expected to be involved in the
use and management of the WQTL and also in the implementation of the Project

VIII Monitoring and Review of the Project

1. The baselines of the indicators specified in the draft PDM will be established
by examining the currently available data and if not available will be added to
the project evaluation activities.

/3*&@/(—-"
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2. Monitoring and review of the Project activities will be annually conducted by
the JICA experts and Kenyan counterparts supervised by the JCC.

3. Joint Mid-term Review between GOK and GOJ for the evaluation of the
progress of the Project will be conducted in the mid point of the Project
duration.

4, Joint Final Review between GOK and GOJ for the final evaluation of the
progress of the Project will be conducted in the last year of the Project duration.

LIST OF ANNEX
ANNEX-I DRAFT PROJECT DESIGN MATRIX
ANNEX-II TENTETIVE LIST OF MACHINERY AND EQUIPMENT

ANNEX-III TENTATIVE LIST OF COUNTERPART ORGANIZATION
AND ITS PERSONNEL, AND LEAD ORGANIZATIONS
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ANNEX-I1
TENTATIVE LIST OF MACHINERY AND EQUIPMENT

1. MACHINERY for Water Quality Monitoring
I-1 Vehicle for Sampling
1-2 Rubber Boat for Lake Sampling

1. EQUIPMENT for Water Quality Monitoring
11-1 Instrumental Analyzers

11-2 Portable Meters

11-3 Sample Digesters

11-4 Sample Storage

I1-5 Water and Plankton Sampler

11-6 Soil Sampler and Treatment Tools

IIL.GLASSWARE AND APPRATUS for Water Quality Monitoring
11I-1 Glass Bottles, Beakers and Flasks

I11-2 Cylinders, Pipets and Tubes

III-3 Filters and Assembly

111-4 Sampling Bottles

IV.CHEMICALS for Water Quality Monitoring
1V-1 Reagents for Chemical Analysis
1V-2 Bacteriological Media

V. EQUIPMENT for Training and Public Awareness -
Lap-top Computer, Printer and LCD Projector

V1. Others
“Standard Methods for the examination of water”, published by APHA, AWWA and
WEF ‘
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2.Project Design Matrix(PDM)

Draft PDM Attachment |

Duration: Feb. 2005 — Jan. 2009 (4years)
Target Region: Kenya, East Africa
Project Site: Nakuru, Kenya

Project Name: “Improvement of Environmental Management Capacity in Nakuru
Municipality and Surrounding Areas”

Implementing Agency: Municipal Council of Nakuru (MCN)

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important
Assumptions

Overall Goal
To improve environmental management in the Lake Nakuru
Watershed Region

- Number of activities of environmental
management in the watershed region

- Coverage of activities related to
environmental management (water, waste,
forest, environmental awareness)

- Level of partnership among
environment-related activities

- MCN environmental statement
reports

- Activity reports of NGO in Nakuru

- Research paper published by research
institutes

- Interview surveys with stakeholders
and residents

- Government policy
on environmental
management remains
consistent

Project Purpose
To improve the water-related environmental management

capacity of the Nakuru Municipal Council

- Utilization of monitoring data

- Degree of improvement and enhancement of
GIS database contents

- Utilization of environmental management
tools (manuals, reports, etc...)

- Degree of dissemination of materials
developed for environmental awareness

- Evaluation reports within the Project
- Internal performance reports

- Interview and sample surveys with
stakeholders and residents

- MCN and the lead
organizations retain
their legal mandates on
environmental
management

Output 1
Credible quality with effective coverage in monitoring is

attained

- Number of samples and range of parameters
measured

- Complains received and contested

- Accreditation of laboratory by NEMA

- Evaluation reports within the Project
- Internal performance reports
- Progress toward accreditation

Output 2
Effective environmental management tools and

mechanism for enforcement are developed

- Coverage of database and access

- Number of trainees and their attainment
- Number of inspections conducted

- Rate of compliance of businesses in
pollution control

- Number and scope of management
tools(manuals and reports)

- Evaluation reports within the Project
- Internal performance reports
- Inventory of publications

Output 3
Commitments are obtained among lead organizations and

stakeholders to sustainable actions for watershed
management

- Coverage of GIS database and access

- Scope of explored actions

- Degree of resource allocation for watershed
management by lead organizations and
stakeholders

- Evaluation reports within the Project
- Records at DEC meetings

Output 4
A level of public and private participation in local

environmental management is enhanced.

- Number and scope of local initiatives
- Number and scope of citizen participation
- Number and scope of developed materials

- Evaluation reports within the Project
- Internal performance reports
- Inventory of publications

- Lead organizations
maintain their
cooperation to the
project.
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2.Project Design Matrix(PDM)


Activities
1 Develop routine and special-purpose monitoring

programmes

11 Compile the available monitoring data

1.2 Conduct a pilot monitoring

1.3 Evaluate the performances in the pilot
monitoring

14 Conduct trainings for water quality monitoring

15 Plan a routine monitoring programme

1.6 Improve the lab facilities according to the
planned routine monitoring programme

1.7 Conduct the routine monitoring

18 Review the routine monitoring programme

1.9 Develop a special-purpose monitoring
programme in partnership with lead organizations

1.10 Conduct a special-purpose monitoring
programme with lead organizations

111 Evaluate the performances in the monitoring
programmes

2 Develop management framework for monitoring and

enforcement
2.1 Establish databases for environmental
monitoring
22 Conduct trainings for database management
2.3 Conduct trainings for environmental
management
24 Develop environmental management tools (state

of environment reports, manuals, etc)

3 Conduct an analytical study of Lake Nakuru watershed
management in a partnership with lead organizations

3.1 Collect and compile the available data regarding
watershed

3.2 Develop a GIS database regarding watershed

33 Conduct an analysis of watershed based
available data in an integrated manner

3.4 Coordinate stakeholders to explore pragmatic

and sustainable actions for watershed management

4 Encourage public/private participation in environmental
management
4.1 Develop public outreach programmes
4.2 Enhance the capacity of staff for public
out-reach
4.3 Develop education, information, and
communication materials

Inputs

Japanese Side
- Long-term expert (s)
- Short-term expert ()
- Training(s)
- Studie(s)
- Equipment
- Evaluations

Kenyan Side
- Counterpart personnel

- Office facilities and materials
- Recurrent budget

Pre-conditions

- MCN has the
capability to
implement the project.




3.0verall

Plan of 3peration(PO)

Title of the Project : The Improvement of Environmental Management Capacity in Nakuru Municipality and the Surrounding Areas

the 1st year

the 2nd year

the 3rd year

the 4th year

2005 2006 2007 2008

Activities of the Project I T Y I T Y I T Y I T Y
1)-1 Compile the available monitoring data.
1)-2 Conduct a pilot monitoring. —
1)-3 Evaluate the performances in the pilot monitoring. —
1)-4 Conduct trainings for water quality monitoring. — — frm—
1)-5 Plan a routine monitoring programme. — e
)6 Improve the lab facilities according to the planned routine monitoring

programme.
1)-7 Conduct rhe routine monitoring.
1)-8 Review the routine monitoring programme. —  —
1)9 Develop a special-purpose monitoring programme in apartnership with lead

organizations.
1)-10  Conduct a special-purpose monitoring programme with lead organizations.
1)-11  Evaluate the performances in the monitoring programmes. e
2)-1 Establish databases for environmental monitoring — — o
2)-2 Conduct trainings for database management — —
2)-3 Conduct trainings for environmental management
2)-4 Develop environmental management tools (state of environment reports, ——

manuals, etc)
3)-1 Collect and compile the available data regarding watershed
3)-2 Develop a GIS database regarding watershed [rm—
3)-3 Conduct an analysis of watershed based available data in an integrated

manner
3)-4 Coordinate stakeholders to explore pragmatic and sustainable actions for

watershed management
4)-1 Develop public outreach programmes  —
4)-2 Enhance the capacity of staff for public out-reach —
4)-3 Develop education, information, and communication materials
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3.Overall Plan of 3peration(PO)


4., List of Equipment and Materials

HH4
LIST QF EQUIPMENT AND MATERIALS

Part of the equipment necessary for the effective implementation of the Project will be

provided by the Japanese side within the budget allocated for technical cooperation.

The main items of the equipment to be provided are as follows.

1. Equipment for Water Sampling
Equipment for Water Quality Analysis
Equipment for data management
Vehicles

Other necessary equipment for the implementation of the Project

' Economic Recovery Strategy for Wealth and Employment Creation

2 D& IF OBET A =T IE LT ABORROSME

IAED PDM OIER U inoThE, T oA MICB W TBEMEAE L HE D TPDM Workshop % 2004
989 H.10 HOZARIChizoTEELY, V—2 ay 7 TR /MBI DRIEEHOMBER
LEOER, Bl rORREZ#HED POM FRTITok. EMERXTINVTYREE S, KWS,
Regional Water Authority, NAWASSCO, NBA, CBO 72&Th=oiz,

4 FIATERFHCLBIED L A/ 0 PC H72V 75, &7 Habitat X9 4 50 PC BFMESNDOTEI
I TNB,

' RlEES B
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5. List of the Kenyan Gounterpart and Administrative Personnel

AR5
LIST OF THE KENYAN COUNTERPART AND ADMINISTRATIVE PERSONNEL

1. Project Director: Town Clerk, MCN
2. Project Manager: Director of Environment, MCN
3. Staff of Environment Department, MCN
4, Staff of Nakuru Water Company (hereinafter referred to as “NAWASSCO”)
5. Staff of KWS Lake Nakuru National Park
6. Supporting Staff
(1) Administrative Staff
(2) Secretaries
(3) Drivers
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6. List of Land, Buildings and Facilities

#H6
LIST OF LAND, BUILDINGS AND FACILITIES

1. Land, office space and necessary facilities for project head office in MCN

2. Land, office space and necessary facilities for project field offices in Nakuru
3. Training facilities in MCN

4. Training facilities in KWS, Nakuru

5. Rooms and space necessary for installation and storage of equipment.

6. Electricity, water supply and necessary telecommunication services.
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7 . Joint Coordinating Committee

w7

JOINT CO-ORDINATING COMMITTEE

For the effective and successful implementation of the project, a Joint Co-ordinating
Committee will be established to make decisions relevant to the project. The Joint

Co-ordinating Committee will meet when necessary and at least once a year in order to

fulfill the following functions:

1. To formulate annual work plan of the Project based on the Plan of Operations

within the framework of the R/D.

To review the results of the annual work plan and the progress of the Project.

3. To exchange views and ideas on major issues those arise during the

implementation period of the Project.

The committee will be composed of the chair and the members. The rules and

guidelines for the management of the committee will be determined at the initial stage

of the project. The composition will be as follows:

1. Chair:
Permanent Secretary, Ministry of Local Government
2. Members:
(1) Kenyan Side:
@D . Desk Officer responsible for JICA, Ministry of Finance
@ . Director of Urban Development, Ministry of Local Government
@ . Town Clerk of MCN as Project Director
@ . Director, Environment, MCN as Project Manager
® . Managing Director, NAWASSCO
® . Director, Kenya Wildlife Service
(D . Relevant personnel accepted by Chairperson, if necessary
(2) Japanese side: '
(D .JICA Chief Advisor/Expert on Environmental Management
@ . Co-ordinator/Expert on Environmental Monitoring
@ . JICA Short Term Expert(s)
@ . Resident Representative of Kenya Office, JICA
® . Other member(s) accepted by Chairperson, if necessary

—318—



8.Nakuru Environmental Monitoring Programme,July 2004

IMPROVED WATER QUALITY
AND ENVIRONMENTAL
MONITORING IN NAKURU

WORKSHOP REPORT AND
PROPOSED MONITORING
PROGRAMME

HOTEL KUNSTE, NAKURU 23" July 2004

Report compiled by Dr. W. Mwangi

For Municipal Council of Nakuru and JICA Kenya Office
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1: INTRODUCTION

1: ISSUES NECESSITATING ENVIRONMENTAL MONITORING IN NAKURU

1.1. Major issues

An environmental monitoring and surveillance system for Lake Nakuru basin and its
environs was proposed in the Special Assistance for Project Sustainability (SAP I1) report
for the greater Nakuru water supply project. The monitoring plan is to provide for
environmental management in the basin. The actual activities of the proposed monitoring
program are to be implemented through the Nakuru Water Quality Testing Laboratory in
close collaboration with other stakeholders. It was noted then that there is need to
establish the basis for a monitoring plan and build capacity of the laboratory. There was
the proposal to establish a management committee to oversee the overall management of
the laboratory. The committee has so far been constituted and comprise of representatives
from KWS, MCN, MOWD, DEC, Egerton University, industrial community, NGOs and
other relevant stakeholders as appropriate. It was also suggested the institutional
framework for environmental monitoring, with defined roles and responsibilities of all
relevant organizations needed to be established. Within the first one year, all the
proposed activities and specific issues were to be addresses including an establishment of
a database.

It is on the above background that a one-day workshop was organized and funded by the
JICA Kenya office to come up with an improved water quality and environmental
monitoring action plan. Monitoring is based on surveillance and constitutes the
systematic collection of data and information over time to ascertain the condition of a
wetland, ecological trends and changes over time. Monitoring is built over a time series
of surveys to meet specific needs for data and its effectiveness is based on the relevance
and timeliness of the data and information collected. Monitoring of key parameters and
indicators helps in the quantification of changes and their rates in wetland surface area,
ecological health and underlying reasons for loss, failure and alteration of wetland
ecological functions. Monitoring of wetlands is not restricted to parameters inherent in
the wetlands themselves but also incorporates extrinsic catchments anthropogenic
processes that may impact them. Socio-economic and socio-cultural trends are major
drivers of wetland ecosystems change, due to activities within wetlands, their catchments
and interconnected systems such as rivers and underground reservoirs.

Effective monitoring requires a framework that presents a series of steps that ensures that
the monitoring is done in a logical and well-structured manner. The monitoring protocol
should be scientific and unequivocal in its findings in order to be relevant to wetland
managers. Where management plans exist, the monitoring objectively quantifies the
output of management interventions, and the efficacy of prevailing managements systems.
A monitoring program plays a crucial role in the formulation of management
interventions and indicates the importance of management plans where they do not exist.
A good monitoring program needs to have feedback loops that informs management and
influences the type of management strategies that are adopted. The modification of



management activities should be based on the findings and trends that emerge from the
monitoring program in place.

Figure 1: General design of a monitoring program
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2: IMPROVED WATER QUALITY AND ENVIRONMENTAL MONITORING
WORKSHOP

2.1. Objectives of the workshop

The assistant director of the environment indicated in his key note address that water
shall include drinking water, waster water, sewage and industrial effluents. He later on
introduced the objectives of the workshop starting with the broad objective. He indicated
that the overall objective of the workshop is to come up with a comprehensive yet
feasible environmental monitoring program/ plan which will enhance the council’s and
the other stakeholders capacity to improve the quality of the environment within the
municipality and the Lake Nakuru Catchment Basin. Other stakeholders include but not
limited to:- KWS, NAWASSCO, Ministry of Water, Egerton, Nairobi, Moi and other
state universities, water board, the business community through the Nakuru Central
Business Association and KAM and the local community. Other partners include
development partners like JICA and UN-Habitat

2.1.1 Specific Objectives:
We expect to come up with:

e The basic/ routine monitoring plan: this would cover sampling, analysis and
monitoring of rivers, ground water sources, supplied water, sewerage influents
and effluents, drainage channels and lake water. The key institutions here are the
MCN (Department of the Environment), NAWASSCO (WQTL) and KWS.

e Special monitoring Plan: this should cover the sampling, analysis, interpretation
and monitoring of certain key parameters in relation to changing environmental
conditions. The plan should cover situations such as wet and dry seasons,
emergency environmental situations (disease outbreak, industrial flaws etc). The
plan should therefore include monitoring of pollution hotspots (dumpsites, drains,
sewers and lakes etc).

e Watershed Monitoring Plan: this plan should highlight the changes in the
watershed and its influence on the rivers and the lake. Key institutions here
include MOWRMD, WSD, KWS and Egerton University.

e Database management Plan: All the data and information generated by the
monitoring programme should be analyzed, processed and stored in a format that
supports administrative actions. A sample database should therefore accompany
the programme.

Finally it is important that the participants identify the frequency of monitoring inorder to
avoid crisis management: running to the scene when an accident has already happened as
has been the case in the past.

The deputy director of the Department of the Environment in Nakuru Municipality
emphasized that the Municipal council has put in place an enabling environment for the
success of the monitoring plan. This include:

- Technical staff newly posted

- Means of transport to be availed



- Information center or data bank is being developed and this includes
sampling maps among others

- Capacity building for the staff to be prioritized

- Ensuring that the WQTL is functional in collaboration with some
institutional and development partners. Measures have been put in place to
make sure that the laboratory is viable and its going to do the work that it
was intended for.

2.2. OFFICIAL OPENING

The Director of Environment started by noting that the Local Agenda 21 process
introduced new ways of doing things within the Municipal council especially through the
consultative process with all stakeholders. The forming of strategic partnerships was
emphasized and currently a number of partnerships between different actors can be
identified. The composition of the workshop shows a clear impact of such partnerships.
The experience gained during the entire process of adopting a Local Agenda shows that
there has been an increase in the partners involved in urban planning and management in
Nakuru. The municipal council intends to work with other stakeholders to ensure that
there is a balance between the brown and the green Agendas in Nakuru. This gives rise to
the need for an improved water quality and environmental monitoring plan.

The town clerk was the chief guest during the opening ceremony of the one-day
workshop. She noted that the workshop was a follow-up of “The project for
improvement of Environmental Management Capacity in Nakuru Town” signed on the
April 14™ 2004 between Mr. Senro Imai — JICA Preparatory Study Team and the Nakuru
Town Clerk. The issues raised were:
Development of an Environmental Monitoring Programme to include:
Environmental management capacity of the MCN including
e the creation of the Department with its budget and staff;
e monitoring capacity of Water Quality Testing Laboratory (WQTL);
e state of the Environment — in the Lake Nakuru and inflow rivers;
e development of measures against pollution;
e intepretation and analysis of data together with specially designed to monitor and
to grasp the relation between pollution sources and ambient water quality
e Development of watershed management
e Environmental education and public awareness (methods, materials and
procedures)
It is also noted in this project that there is need to involve as many stakeholders as
possible. The following have been identified: MCN, NAWASSCO, KWS, Egerton
University, Ministry of Labour — Factories department, NGOs and CBOs.



3. Background Papers

3.1. Draft Monitoring Plan
A consultative meeting to develop a monitoring programme was called by the Ag
Director of Environment-Municipal Council of Nakuru on 9™ June 2004. Stakeholders in
attendance were MCN, Nakuru Water and Sanitation Services Company Limited
(NAWASCO), Ministry of Water and Kenya Wildlife Service (KWS). A Draft
Monitoring Programme was drawn from the presentations of those present. This included
the works already going on. There are four major components in this draft;-

e Water source for the town

e Industrial wastes

e The lake Nakuru and the sister lakes (Bogoria and Elmentaita)

e Feeder Rivers and channels.

The main water sources in the town are;

SOURCES Design capacity(m°/day) | Actual production(m®/day)
Kabatini Bore holes 15,000 13,500
(6 No)

Baharini bore holes 5,819 6,039
(4 No)

Nairobi road bore holes (2 No) 3,860 2,951
Greater Nakuru East 13,300 10,000
Mereroni Treatment works 5,960 1,200
TOTAL PRODUCTION 43,939 33,690

In order to monitor the health risks of our water there is a need to have a long term
monitoring of our water sources and frequent surveillance of the same post the set control
points (point after which the water is considered save for drinking). Water from the
boreholes is fit for consumption from the mentioned sources .However it is mixed with
other sources for distribution.

There three set control points for potable water in our town:

e Water from the greater Nakuru East (Konoike line as popularly known) is fully
treated from Turasha (Gilgil) and ready for consumption. This water is mixed
with the Nairobi road bore hole as well as that from Baharini bore holes.

e The water from the bore hole has no chlorine (Disinfectant). It is at this point
chlorine is added before distribution.

e The other control point is at the Mereroni Treatment Works. Water from the
Kabatinii bore holes also has no chlorine and is combined with that of Mereroni
treatment works.

To ascertain that the water is satisfactory for distribution, chlorine levels are determined
three times a day after one hour holding time in the reservoir. On top of this, there is;

1. A daily plan has been put to monitor chlorine levels from the control point to the
farthest consumer point along the various distribution lines. The rationale is the pipe
network the distance from the reservoir and the quantity of water the line carries.
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2. A weekly bacteriological monitoring to determine the efficacy of the disinfectant after
the control point.
3. A monthly whole range of parameters on both the sources and treated.

3.1.1. Industrial Efluents

The programme has given priority to ten wet processing industries to start with and
monitor their performance. The parameters to be analyzed covers the whole range but
will be scaled down as need arises.

3.1.2. Sewage system

The sewage system in Nakuru Municipality consist of sewer pipe network ,one sewage
pumping station and two sewage treatment works. The design capacity is far above the
actual influent. This is Due to the Low sewer connection ratio in the town.

Sewage works | Design capacity | Actual influent

Town s/w 6600m°/d 2800 m°/d

Njoro s/w 9600 m°/d 3439 m°/d Njoro s/w has not been discharging
Total 16200 m°/d 3439 m°/d because the ponds are quite large for

the low influent. The town sewage
has maintained a high BOD reduction ratio (99% in 2001 an above 95% by June 2004).
Wild animals that have been breaking the fence interfere with the performance of the
grass plots. To maintain the proper working conditions there is need to monitor the BOD,
COD, SS, pH and conductivity on weekly basis, both at the influent and the effluent.

3.1.3. The Lake

Previously reported data on heavy metals WWF 94/95 (KWS) Mavula and Wangila,
JBIC SAPS study 2001 all indicate detectable levels of Cadmium, Lead, Zinc, Total
chromium, Copper and Nickel. In comparison with other alkaline lakes, as was done by
JBIC SAPS study team, these metal may not necessarily be due to anthropogenic activity.
Concentrations in the lake are normally affected by the water level which in turn affects
the food chain. Such extremes affect the aqueous concentration of heavy metals.

It is in view of this the lake sampling and monthly collection of hydrological data has to
continue in lake Nakuru Bogoria and Elmentaita.this will provide enough data for
comparative analysis of the lakes.

The selected eight points are in the basis of; - points that will receive the pollutants first
from the Feeder Rivers and one as control. This will give an indication of any build up
both in water and the sediments.
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3.1.4. Feeder Rivers

There three main feeder rivers one spring and sewage drainage channel. The need to
monitor each of them may not need to be emphasized. Special attention need to be given
to the urban surface run-off. The amount of plastics observable in the lake shore is
alarming. The deep galleys where much of the western run off passes is a sure sing of the
silt flowing into the lake. Two sampling times per year collected in triplicate when it is
raining will be ideal.

3.1.5. Constrains

e Data storage analysis and retrieval remains a problem.

e Though the water company avails the transport (a pick up), it is not ideal for the
task. It can only safely accommodate two officers risking the equipment and the
samples at the back. Where a security officer is required it becomes a bigger
problem.

e We lack an incubator for bacteriological analysis an culture tubes.

e To access some point require an engined boat and for we depend on a borrowed
one from Naivasha institute.

3.1.6. Way out
e A computer and a printer are desperately needed
e A smaller 4WD car (Suzuki) will be more reliable than our big heavy consuming
pick up.
e \We need an incubator, culture tubes and a hot plate/stirrer.
e Asix seater inflatable dinghy and a 10 horse power engine will be ideal for lake
sampling. It has the capacity to carry 4 passengers and the equipment.

3.2. Special Monitoring Plan: Ecological Monitoring of Lake Nakuru and its
environs

3.2.1. Parameters critical for monitoring in Nakuru

A monitoring program requires the identification of indicators that are measurable
parameters of attributes of an ecosystem, which can be very numerous even in simplified
ecosystems. The choice of indicators largely depends on the issues and problems being
addressed, management objectives and hypothesis under test, cost, feasibility and the
nature of the wetland under consideration. Baseline information is critical in interpreting
the results of a monitoring programme and guiding management interventions and policy
changes. Lake Nakuru has been well studied in the last 30 years and a comprehensive
baseline database exists (Minitry of Water, Vareshi et al., 1978, Tuite 1978, Githaiga,
2003, WWEF-Reports, 1993-1999; KWS, JICA, NMC, Shivoga). This database
fortunately, spans two periods that can be regarded as typical in the 1970s and post land
use catchment changes in the 1990s, which continues to date and can be further
subdivided into two distinct periods.
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In Lake Nakuru there has been a considerable loss of the wetland surface area from a
previously quoted area of 45 km? to less than 37 km? at current high water marks. The
loss in surface area is a critical problem as it is strongly correlated to loss in water
volume, changes in water chemistry, microhabitat alteration as well as substrate
characteristics. These have had far reaching effects on species diversity, community
structure and the resilience of the lake to other changes emanating from anthropogenic
processes and increased climate variability in the region. These changes have been
precipitated by catchments deforestation, land use type changes and alterations in the
catchment hydrology. There has been issues of inter basin water transfers to the Nakuru
which is a water deficient region, and an expansion of ground water abstraction to supply
an increasing urban population and a large number of institutions as well as for
agricultural use. Rural communities have also been exerting pressure on available arable
land including encroachment of riparian areas and cultivation along riverbanks. The loss
in volume through reduced inflows and sedimentation has enhanced water loss through
evaporation and the lake exhibits a dramatic contraction in size during even mild drought
periods that distorts the shoreline configuration exposing wide swathes of soda encrusted
mud.

In tandem with changes in the lakes surface area and volume, changes in ecological
characteristics emanating from land use processes and hydrology there are several issues
revolving around pollution and lesser flamingo mortalities. Pollution has for a long time
been an issue of concern in Lake Nakuru targeting various sources including industries,
urban waste and agro-chemicals (Kairu, 1999; Hopcraft, Koeman, ). This concern was
and it is still based on the dependence on agrochemicals by both large scale and small
farmers in the catchment. Various researchers have demonstrated the presence of these
chemicals in sediments and components of the food chains. Detected chemicals include
banned pesticides such as DDT and dieldrin even in recent samples.

The expanding industrial base in Nakuru town at the formal and informal levels is a
major focus of the mangers and researchers in lake Nakuru. Discharge of industrial
wastes finds its way into the lake through the sewage network and leaks from retention
ponds where they exist. There is a substantial discharge through the storm drain network
that flushes materials into the lake during wet periods, including plastic wastes, dup sites
and motor vehicle garages. Heavy metals of industrial origin have been implicated in
lesser flamingo deaths by a number of scientists (Nelson et al, 1999). There is undoubted
industrial waste discharge into the water body although its linkage with flamingo deaths
IS contentious.

Before the construction of new sewage work by JICA and the Nakuru Municipal council,
domestic waste from urban settlements in Nakuru has been poorly treated in the past.
Raw sewage was regularly discharged into the lake without adequate treatment. Currently
the discharge is relatively clean although and solid waste is not evident in the discharge.
The phosphate and nitrate levels are high and combined with background natural
eutrophication, fertilizer inputs from the farms and low water levels, it may still be a
major contributor to changes in algal bloom formation and establishment of new
phytoplankton communities. These algal blooms are the key to lesser flamingo
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mortalities, formation of superficial organic ooze in the lake and frequent fish kills during

draw down periods.

3.2.2. Processes that required to be monitored and their indicators

Monitoring in the Nakuru area should be approached from the basin wide approach
emphasized in the Integrated Management Plan for the Lake Nakuru Catchment.
Indicators for monitoring should be derived from the following processes, as they are the
major drivers in this catchment. These can be broadly aggregated into the following

major categories:

A: Changes in lake size that can be monitored through:

Satellite imagery and aerial surveys,
Changes in microhabitats such as marshes and their distribution

B: Changes in water regime through

Changes in water level,
Periodicity of water level amplitudes,
Quantity of water entering,

Water balance.

C: Physical water characteristics through changes in:

Salinity,
Electrical conductivity,
Transparency, and

Water temperature.

D: Water chemistry attributes through,

pH,
Oxidation-reduction potential
Dissolved oxygen concentrations

E: Water chemical profile alterations through determination of;

Nutrient budget, nutrient concentrations and fluxes
Pollutants such as heavy metals, pesticides and hydrocarbons

F: Sediment profiles including

G: Biotic aspects

Depth of sediments
Nutrient and pollutant concentrations
Silt loading in influent water

Phytoplankton species composition, diversity, densities and
chlorophyll a,

Macrophytes species composition, diversity, distribution and
productivity,

Macro-invertebrates species composition, diversity and distribution,
Alien and exotic invasive species (terrestrial), and

Vertebrates such as waterfowl, fish and amphibians.

H: Catchment processes through

Land use changes,
Demographic trends,
Socio-economic trends, and
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= Socio-cultural changes.
I: Policy through,
= Development plans
= Conservation initiatives
= Conservation awareness and education

3.2.3. Critical monitoring issues
Conservation issues in Nakuru are complex ranging from urban industrial and domestic
wastes, agro-chemicals, pollution and catchment degradation. The issues are further
complicated by the lake’s unique water chemistry and impacts on lesser flamingo
populations. The conservation issues revolve around:
» Pollution by
e Domestic sewage inflows from the Njoro and Town conventional
treatment works
e Accidental spillage
e Industrial effluents from Nakuru town
e Municipal storm drains
> Agro-chemicals
» Catchment degradation and deforestation
» Water abstraction for urban supply and agriculture
> Policy conflicts between conservation, urbanization and human settlement.

3.2.4. Monitoring Hotspots

There are several areas that can be regarded as hotpots in Nakuru and its catchment as
pollution sources and impacts. These areas can be categorized on based on the component
and type of pollutants.

3.3. Watershed Monitoring - Chemical Parameters

Watershed management is required to mitigate impacts that may be caused by

e agricultural chemical use and therefore the need for strengthening of
agricultural chemical control;

e Hydrological change by forest excision and deforestation and the the need
to implement an intensified farm forestry;

e Soil erosion from denuded areas and therefore the need for strengthening
forestry management and

e Ecological changes in the Lake Nakuru National Park hence the need to
implement park ecosystem management.

In addition to the above, there is need to monitor the chemicals within the watershed and
especially within the main water sources in the watershed. The main water sources in the
Nakuru watershed include Surface Water: Rivers, Ponds and Rain, ground water: wells
and bore holes. Surface and ground water have been reducing, thus rain-water harvesting
has been the next best choice.
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The Quality of drinking water has to be addressed in terms of some chemical and
biological parameters: Heavy metals, fluoride, microbiological organisms and pesticide
residuals. There is need for continuous monitoring of these parameters to detect any new
deposits, fluctuations due to seasonal changes and to determine if there is any health
effects to the community, that is related to levels of any of these parameters. There is also
need for short term and long term monitoring, to find out if any of the parameters are
increasing or decreasing over the years.

Lake Nakuru is a major water body in Nakuru. There is therefore need for pollution
monitoring to determine the distribution of pollutants in water, sediments, fish and algae
In the lake. There is also the need to determine the same in influent rivers. This is
necessary information so as to determine the relationship between feeding habits of the
lake inhabitants and the effect of pollutants to them.

River pollution monitoring is required so as to monitor levels of pollutants upstream and
downstream in order to find-out if there is any point source.

Within the watershed, there is need to monitor human activities to determine which of
these activities along rivers, sewerage systems, industries can have adverse impacts in the
entire watershed.

Results of several surveys were presented during the presentation and they covered
drinking water around Egerton University, heavy metals in municipal water, heavy
metals in mineral water, fluorides, microorganisms (occurrence of coliforms, occurrence
of E. coli, occurrence of microbial contamination in mineral in mineral water.

3.3.1. What can we do get clean and safe water

There is need for mandatory public water treatment; better rainwater harvesting and need
for fluoride removal. De-fluouridation can be done by the use of bone char materials that
has proven to be very effective. Bone char locally manufactured by the Catholic Diocese
of Nakuru water program is available at affordable prices.

3.4. Database Management

The Nakuru Local Urban Observatory initiative is concerned with monitoring urban
development issues in the entire municipality and the environs using the Geographic
Information System (GIS) techniques. GIS is a computer-based system used to store,
manipulate and analyze geographic information. This information may include changes
in vegetable cover, water pipe layout and network, water bodies, soil erosion, landscape
changes, population density and dynamics and changes in topology among other issues.
GIS is involved in the collection, manipulation, analysis and organization of information
and makes presentation that is easy to interpret and can be used to make decisions.
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GIS techniques can be used to present information on a map indicating the places there is
need for water, indicate the development trends, show the pollution trends on water
bodies plus all other planning information. This information can then be organized on a
map and can easily be accessed by practitioners, researchers and policy makers. Water
reticulation can easily be presented on a map for easier monitoring and management. It is
also possible to classify areas according to soil quality and land use; identifying areas
suitable for terracing and also identifying areas where soil erosion is a problem. The
information on Biological Oxygen Demand (BOD) can also be easily be visualized on a
map.

In relation to an improved water quality and environmental monitoring programme in
Nakuru, all the necessary data can easily be stored using the GIS techniques and this can
be accessible by decision makers and the community. This data can first be presented in
spreadsheets, analysed and the results visualized in a map. The sampling points,
parameters to be measured, methods of analysis and the eventual results can also be
presented in a map.

During the discussion, it was observed that there is need for a catalogue of the resources
that are available in Nakuru so that it could be entered in the Nakuru information
database. It is also important to come up with a list of the resources that is required for an
effective monitoring programmme.

3.5. Plenary session
Based on the for presentations, the following issues were raised and agreed up during the
plenary session;
e There is need to come up with a monitoring map;
e Need to establish a data center;
e Development of data exchange procedure;
e Inventory of resources;
e Need for continuous education;
e Need for data validation;
e Need to identify the water sources;
e Determine frequency of sampling
e Need to identify issues related to who should take the responsibility for
monitoring and reporting: who has the obligation to undertake the
monitoring programme.
e There is also need to trace the possible routes of pollutants
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4. Proposed Water quality and Environmental monitoring in Nakuru

4.1. Proposed monitoring programme and schedules for Nakuru

The water chemistry is largely driven by water levels, which determines the producer
community base, and therefore the secondary consumers composition. For example, the
lake is affected by a wide array of threats ranging form industrial pollutants, solid wastes
and urban sewage to agro-chemicals used in the large and small-scale farms. Changes in
land use and large-scale deforestation in the Mau have drastically altered the hydrology
of the rivers influent into Lake Nakuru and other lakes in the region such as Lake Baringo.
The rivers act as storm water drains flowing during the wet season and ceasing once the
rains subside. A monitoring programme for the lake exists but it needs further refinement
and increased frequency to track all changes that may take place in the Lake. The location
of sampling points is based on scientifically sound criterion and meets the monitoring
objectives.

4.2. Season, critical parameters and areas

4.2.1 Dry season

Lake

River systems including quarrying sites,
Sewage works,

Accidental spillage areas,

Dump sites,

Strom drain channels

YVVVYYV

4.2.2. Wet Season

Lake

River systems including quarrying sites,
Sewage works,

Accidental spillage areas,

Dump sites,

Strom drain channels,

Satellite urban centers

Farming zones

Accidental spillage areas,

YVVVVYVYVVYY



4.3. Proposed Monitoring Schedules: Parameters and Frequencies

4.3.1. Potable Water Monitoring: Parameters, Water sources and Frequencies

water sources

No Parameter
Turasha Mereroni Bore holes
raw treated raw treated kabatini baharini | Nairobi road | eveready |unga Bedi
PHYSICAL CHEMICAL AND
BIOLOGICAL PARAMETERS
1 Flow rate 12 12 12 12 4 4 4 4 4 4
2 colour 12 12 12 12 4 4 4 4 4 4
3 temparature 12 12 12 12 4 4 4 4 4 4
4 pH 12 12 12 12 4 4 4 4 4 4
5 conductivity 12 12 12 12 4 4 4 4 4 4
6 ORP 12 12 12 12 4 4 4 4 4 4
7 DO 12 12 12 12 4 4 4 4 4 4
8 SS 12 12 12 12 4 4 4 4 4 4
9 Alkalinity 12 12 12 12 4 4 4 4 4 4
0 TKN 12 12 12 12 4 4 4 4 4 4
11 NH4-N 12 12 12 12 4 4 4 4 4 4
12 NO2-N 12 12 12 12 4 4 4 4 4 4
13 T-P 12 12 12 12 4 4 4 4 4 4
14 total coliform 12 12 12 12 4 4 4 4 4 4
15 faecal coliforms 12 12 12 12 4 4 4 4 4 4
16 PO4-P 12 12 12 12 4 4 4 4 4 4
Heavy metals 4

17 Chromium 2 2 2 2 2 2 2 2 2 2
18 Hexavalent chromium 2 2 2 2 2 2 2 2 2 2
19 Lead 2 2 2 2 2 2 2 2 2 2
20 Copper 2 2 2 2 2 2 2 2 2 2
21 cadmium 2 2 2 2 2 2 2 2 2 2
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22 Zinc 2 2 2 2 2 2 2 2 2 2
23 Iron 2 2 2 2 2 2 2 2 2 2
24 Nickel 2 2 2 2 2 2 2 2 2 2
25 Manganese 2 2 2 2 2 2 2 2 2 2
26 Marcury 2 2 2 2 2 2 2 2 2 2
27 Arsenic 2 2 2 2 2 2 2 2 2 2

The physical, chemical and biological parameters in portable water should be monitored monthly while the heavy metals should be
monitored bi-annually. This can be done during the wet and dry seasons.




4.3.2. Monitoring Surface run-off: Parameters and Frequencies

sampling point

parameter Nakuru Eastern storm drain Nakuru Western storm drain
flow rate 6 6
colour 6 6
temparature 6 6
pH 6 6
conductivity 6 6
ORP 6 6
DO 6 6
SS 6 6
Alkalinity 6 6
TKN 6 6
NH4-N 6 6
NO2-N 6 6
T-P 6 6
PO4-P 6 6

Heavy metals
Chromium 6 6
Hexavalent chromium 6 6
Lead 6 6
Copper 6 6
cadmium 6 6
Zinc 6 6
Iron 6 6
Nickel 6 6
Manganese 6 6
Marcury 6 6
Arsenic

Nb. These points should be sampled and thrice a year.



4.3.3. Water quality Monitoring Plan for the Sewage Treatment works: Parameters and proposed Frequencies

21

No Parameter Town Sewage Works Njoro Sewage Works

IN [ TF [ 3MP | RF GP [ IN [ AP [ 3mP | RF GP
Physical, Chemical and Biological Parameters
1 Flow rate 12 - - 12 - 12 - - 12 -
2 Colour 12 12 12 12 12 12 12 12 12 12
3 Temperature 12 12 12 12 12 12 12 12 12 12
4 pH 12 12 12 12 12 12 12 12 12 12
5 Conductivity 12 12 12 12 12 12 12 12 12 12
6 ORP 12 12 12 12 12 12 12 12 12 12
7 BOD 12 12 12 12 12 12 12 12 12 12
8 COD 12 12 12 12 12 12 12 12 12 12
9 SS 12 12 12 12 12 12 12 12 12 12
10 Alkalinity 12 12 12 12 12 12 12 12 12 12
11 Sechidepth 12 12 12 12 12 12 12 12 12 12
12 TKN 12 12 12 12 12 12 12 12 12 12
13 NHsN 12 12 12 12 12 12 12 12 12 12
14 NO;N 12 12 12 12 12 12 12 12 12 12
15 T-P 12 12 12 12 12 12 12 12 12 12
16 PO4-P 12 12 12 12 12 12 12 12 12 12
17 Chlorophyll a - - 12 12 12 12 12 12 12 12
18 Phyophytin-a - - 12 12 12 12 12 12 12 12
19 DO
Heavy Metals
20 Chromium 12 12 12 12 12 12 12 12 12 12
21 Hexavalent Chromium 12 12 12 12 12 12 12 12 12 12
22 Lead 12 12 12 12 12 12 12 12 12 12
23 Lead 12 12 12 12 12 12 12 12 12 12
24 Copper 12 12 12 12 12 12 12 12 12 12
25 Cadmium 12 12 12 12 12 12 12 12 12 12
26 Zinc 12 12 12 12 12 12 12 12 12 12
27 Iron 12 12 12 12 12 12 12 12 12 12
28 Nickel 12 12 12 12 12 12 12 12 12 12
29 Manganese 12 12 12 12 12 12 12 12 12 12
30 Mercury 12 12 12 12 12 12 12 12 12 12
31 Arsenic 12 12 12 12 12 12 12 12 12 12
32 Oil and Grease 12 12 12 12 12 12 12 12 12 12




4.3.4. Monitoring Industrial Effluents: Parameters, Frequencies and Participating Industries

No Category/ Industrial Effluents
Parameter Rift Valley | Menengai Gohil KCC Spin Knit Framingo Nakuru Bedi Lodra Spin Knit
Products Soap bottlers Tanners Fabrics Fabrics Fabrics

Physical, Chemical and Biological Parameters
1 Flow rate 12 12 12 12 12 12 12 12 12 12
2 Colour 12 12 12 12 12 12 12 12 12 12
3 Temperature 12 12 12 12 12 12 12 12 12 12
4 pH 12 12 12 12 12 12 12 12 12 12
5 Conductivity 12 12 12 12 12 12 12 12 12 12
6 ORP - - - - - - - - - -
7 BOD 12 12 12 12 12 12 12 12 12 12
8 COD 12 12 12 12 12 12 12 12 12 12
9 SS 12 12 12 12 12 12 12 12 12 12
10 Salinity - - - - - - - - - -
11 Alkalinity 12 12 12 12 12 12 12 12 12 12
12 TKN 12 12 12 12 12 12 12 12 12 12
13 NH4N 12 12 12 12 12 12 12 12 12 12
14 NO,N 12 12 12 12 12 12 12 12 12 12
15 NO;N 12 12 12 12 12 12 12 12 12 12
16 TP 12 12 12 12 12 12 12 12 12 12
17 DO 12 12 12 12 12 12 12 12 12 12
18 PO,P 12 12 12 12 12 12 12 12 12 12

Heavy Metals
19 Chromium 12 12 12 12 12 12 12 12 12 12
20 Lead 12 12 12 12 12 12 12 12 12 12
21 Copper 12 12 12 12 12 12 12 12 12 12
22 Cadmium 12 12 12 12 12 12 12 12 12 12
23 Zinc 12 12 12 12 12 12 12 12 12 12
24 Iron 12 12 12 12 12 12 12 12 12 12
25 Nickel 12 12 12 12 12 12 12 12 12 12
26 Manganese 12 12 12 12 12 12 12 12 12 12
27 Mercury 12 12 12 12 12 12 12 12 12 12




4.3.5. Monitoring the Lake Sediments, Algae, Fish and Flamingoes: Proposed Frequencies and Parameters
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Parameters Lake Nakuru Lake Bogoria Elementaita
LN-MP LN-PP | LN-MK LN-ND LN-NY | LN-HP BO-NB BO-CB BO-SB

1 pH 2 2 2 2 2 2 2 2 2 2
2 TKN 2 2 2 2 2 2 2 2 2 2
3 NH,-N 2 2 2 2 2 2 2 2 2 2
4 NO,-N 2 2 2 2 2 2 2 2 2 2
5 T-P 2 2 2 2 2 2 2 2 2 2
6 PO,-P 2 2 2 2 2 2 2 2 2 2
Heavy Metals

7 Chromuim 2 2 2 2 2 2 2 2 2 2
8 Hexavalent Chromium 2 2 2 2 2 2 2 2 2 2
9 Lead 2 2 2 2 2 2 2 2 2 2
10 Copper 2 2 2 2 2 2 2 2 2 2
11 Cadmuim 2 2 2 2 2 2 2 2 2 2
12 Zinc 2 2 2 2 2 2 2 2 2 2
13 Iron 2 2 2 2 2 2 2 2 2 2
14 Nickel 2 2 2 2 2 2 2 2 2 2
15 Managanese 2 2 2 2 2 2 2 2 2 2
16 Mercury 2 2 2 2 2 2 2 2 2 2
17 Arsenic 2 2 2 2 2 2 2 2 2 2




4.3.6. Lake Water Analysis: Parameters and Frequencies
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Parameters Lake Nakuru Lake Bogoria Elementaita
LN-MP LN-PP | LN-MK LN-ND LN-NY | LN-HP BO-NB BO-CB BO-SB
1 Flow rate - - - - - - - - - -
2 Colour 12 12 12 12 12 12 12 12 12 12
3 Temperature 12 12 12 12 12 12 12 12 12 12
4 pH 12 12 12 12 12 12 12 12 12 12
5 Conductivity 12 12 12 12 12 12 12 12 12 12
6 ORP 12 12 12 12 12 12 12 12 12 12
7 DO 12 12 12 12 12 12 12 12 12 12
8 SS 12 12 12 12 12 12 12 12 12 12
9 Alkalinity 12 12 12 12 12 12 12 12 12 12
10 Sechidepth 12 12 12 12 12 12 12 12 12 12
11 TKN 12 12 12 12 12 12 12 12 12 12
12 NH,N 12 12 12 12 12 12 12 12 12 12
13 NO:N 12 12 12 12 12 12 12 12 12 12
14 T-P 12 12 12 12 12 12 12 12 12 12
15 PO,-P 12 12 12 12 12 12 12 12 12 12
16 Chlorophyll a 12 12 12 12 12 12 12 12 12 12
17 Phyophytin-a 12 12 12 12 12 12 12 12 12 12
Heavy Metals DO
18 Chromium 2 2 2 2 2 2 2 2 2 2
19 Hexavalent Chromium 2 2 2 2 2 2 2 2 2 2
20 Lead 2 2 2 2 2 2 2 2 2 2
21 Copper 2 2 2 2 2 2 2 2 2 2
22 Cadmium 2 2 2 2 2 2 2 2 2 2
23 Zinc 2 2 2 2 2 2 2 2 2 2
24 Iron 2 2 2 2 2 2 2 2 2 2
25 Nickel 2 2 2 2 2 2 2 2 2 2
26 Manganese 2 2 2 2 2 2 2 2 2 2
27 Mercury 2 2 2 2 2 2 2 2 2 2
28 Arsenic 2 2 2 2 2 2 2 2 2 2




4.3.7. Monitoring the watershed: Parameters and Frequencies
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No Category/ Watershed
Parameter Upper Mid- Mid- Industrial Residential Dumpsites Markets and | Petrol Riversystems | Lake Nakuru
Catchment catchment Catchment Area areas bus stops stations and
(small scale depots
farms)

Physical, Chemical and Biological Parameters
1 Silt loads 2 2 2 - - 6 2 - 12 12
2 pH 2 2 2 2 6 6 - - 12 12
3 Conductivity 2 2 2 2 6 6 - - 12 12
4 Phosphates 2 2 2 2 6 6 - - 12 12
5 Nitrates 2 2 2 2 6 6 - - 12 12
6 Flow rates 2 2 2 2 6 - - - 12 12
7 BOD 2 2 2 2 6 - - - 12 12
8 COoD 2 2 2 2 6 - - - 12 12
9 Industial oils - - - 6 - - - 6 - -
10 ORP 2 2 2 2 6 - - 12 12
11 DO 2 2 2 2 6 - - - 12 12
12 SS 2 2 2 2 6 - - - 12 12
13 Alkalinity 2 2 2 2 6 - - - 12 12
14 TKN 2 2 2 2 6 - - - 12 12
15 NH;-N 2 2 2 2 6 - - - 12 12
16 NO,-N 2 2 2 2 6 - - - 12 12
17 T-P 2 2 2 2 6 - - - 12 12
18 total coliform 2 2 2 2 6 - - - 12 12
19 Feacal coliforms 2 2 2 2 6 - - - 12 12
20 PO,-P 2 2 2 2 6 - - - 12 12
21 Pesticides (DDT, 2 2 2 - - - - - 6 6

DDO)
22 Quarrying and sand - - - - - - - 2 -
harvesting
23 Vegetable cover 2 2 2 - - - - - - 1
changes
24 Waste oils, petro- - - - - - - - 6 - -
chemicals,
industrial chemicals

26 Water abstraction 1 1 1 1 - - - - - -

Heavy Metals
27 Chromium - - - - 2 2 - 2 - 2
28 Lead - - - - 2 2 - 2 - 2
29 Copper - - - - 2 2 - 2 - 2
30 Cadmium - - - - 2 2 - 2 - 2
31 Zinc - - - - 2 2 - 2 - 2
32 Iron - - - - 2 2 - 2 - 2
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33 Nickel 2 2 2
34 Manganese 6 2 2
35 Mercury 6 2 2

4.3.8. Monitoring schedules* and parameters for Nakuru

Parameter Method Timing Resources” Institution

Lake levels Staff gauges Daily KWS, Ministry of
water

River levels Staff gauges Daily KWS

Physical water Electronic meters See schedule 4.3.1 KWS, Universities,

quality above Ministry of water

Nutrients Laboratory analysis | See schedule above KWS, Universities,

MCN

Agro-chemicals

Laboratory analysis,
on-farm surveys

See schedule above

KWS, Universities,
MCN

Water abstraction

Water meters

See schedule above

National water
corporation,
Ministry of water

Fish Seining Monthly KWS, Universities
Biotic indicators Phytoplankton Monthly KWS, Universities,
species MCN
Lesser flamingos Weekly
Water fowl Quarterly

! For the implementation schedule, we will follow the suggested schedule by the JBIC team in the SAP I1 final report and change the timing appropriately as

dictated by the availability of resources. Tables 6.3-10 has been annexed to this report for quick reference.

Z The participants noted that there are financial, material and human resources needed for the proposed monitoring programme. It was proposed that we use the
proposal by the JBIC team which is contained in the SAP 1l final report especially Tables 6.3-7, 6.3-8 and 6.3-9. These tables are attached to this report for quick

reference.




Sewage outflows Samples and Monthly KWS, MCN
laboratory analysis
Land use changes Satellite imagery, Quarterly NEMA, Ministry of
Road surveys Natural resources,
Department of
survey
Socio-economic PRA Biannual Ministry of Culture

trends

and socio-services,
CBS
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5. OFFICIAL CLOSING

In her closing speech, the chairperson of the environment committee, Municipal Council
of Nakuru noted that the MCN has a longstanding cooperation on matters of
environmental management with JICA. In the year 2002 a final report for special
assistance for project sustainability (SAPS) for greater Nakuru water supply project was
released.

Once dubbed as “the cleanest town in east Africa” Nakuru’s standards on urban
infrastructure have the years fallen. This has compromised the quality of the living
Environment. Nakuru town is town’s fourth largest town with about 450,000 inhabitants.
This population demands good service delivery systems by the council.

In an effort to improve services, the council in 1997 prepared an in-depth analysis of the
constraints and potential for better local resource mobilization. A comprehensive action
plan fro sustainable development for Nakuru town and its environs was completed in
July, 1999. This workshop on improved water quality and environmental monitoring,
falls very well in this action plan for sustainable development.

What you have discussed today will be a great asset not only to the council but also the
other stakeholders. We shall be able to apply intervention measures in pollution control.
We shall improve environmental management through:-

(1) basic monitoring

(2) Special Monitoring

(3) Water shed monitoring

(4) Use of local urban observatory (LUO)

(5) Community capacity building in environmental management.

The council notes with much appreciation your timely intervention in this area of
environmental management. The formation that has enabled us to focus more sharply on
environmental management.

Finally, I hope all the participants will hold dear what you have learnt today . The action
plan must be implemented to justify fro presence here today. As a council we look
forward to welcoming the JICA mission who will be with us in the near future. We dearly
value all the assistance JICA, Kenya office is giving the municipal council of Nakuru.
We shall keep our part of bargain.



Appendix 1: Monitoring aspects, indicators selected and their validation

Aspect

Indicator

Validation

Water quality

Conductivity
Alkalinity
Salinity
Temperature
Dissolved
oxygen
ORP and pH
Silt loads

These physical water quality indicators such as conductivity, alkalinity, temperature and pH define
the water chemistry of lakes. They influence species diversity and composition and therefore the
consumer organisms such as zooplankton and vertebrate species such as fish and birds. Water
temperature in some cases is correlated to water levels and high temperatures are indicative of a
drying cycle in most wetlands. Salinity increments are indicative of water level reductions or
pollution from agricultural, domestic and industrial sources. Oxidation-reduction potential indicates
organic matter loading in the water column and release of nutrients such as phosphates,
denitrification and mobilization of heavy metals. Release of phosphates under high temperature
conditions usually leads to formation of algal blooms and subsequent anoxic conditions. Changes in
pH are critical as low pH indicates infusion of acidic materials into wetlands, while an increase is a
symptom of drying up, salinization and in some cases industrial effluents contamination. Silt loads
are indicative of catchment processes and where high, there is severe erosion in the catchment. Silt
loads alter lake basin morphometry, surface configuration water storage capacity and communities
that can be supported. Low dissolved oxygen concentrations correlate strongly with organic matter
and chemical waste loading and in some situation a depleted phytoplankton component.

Nutrients

Phosphates and nitrates are nutrients that are essential for primary production in wetlands. High
concentrations however, lead to formation of single species dominated algal blooms. Some of the
blooms are dominated by phytotoxin producing phytoplankton species. The disintegration of the
blooms leads to de-oxygenation of the water column, death of zooplankton and massive fish kills. In
Nakuru, high algal biomass leads to fish kills and when toxic species are present, there are incidences
of lesser flamingo mortalities.

Pollutants

Agro-chemicals

Agro-chemicals especially pesticides such as DDT accumulate in food chains through
biomagnifications and have been found to adversely affect the top consumers. They disrupt endocrine
functioning in organisms, and in birds of prey have curtailed fledgling success.

Heavy metals

Heavy metals build ups especially in sediments and water column eventually leads to uptake by
organisms and movements into food chains. Heavy metal toxicosis leads to death and morbidity of
animal species, depressed algal primary production and disease such as minamata in human beings
once threshold levels are exceeded. Macrophytes, especially concentrate heavy metals beyond
background concentration levels. Heavy metals have been used as indicators of industrial in Nairobi
River, coastal marine ecosystems and to some extent in Lake Nakuru




Appendix 1 continued

Aspect

Indicator

Validation

Biotic

Phytoplankton
species

Phytoplankton species respond to micro-scale changes in water quality and the composition of the
phytoplankton community is an excellent indicator of the eutrophication status of a water body.
Cyanobacteria (blue green algae) are indicators of pollution especially where bloom formation
occurs. The blooms can be used as indicators of cascade events that will occur if the pollution is not
stemmed.

Waterfowl

Several species of waterfowl are habitat and dietary specialists and their presence or disappearance is
a reliable indicator of the status as well as trends within a wetland. The African darter and
Kingfishers are specialized sight fishers and their presence is indicatives of high water quality with a
high level of light penetration and the presence of fish. Piscivorous species such as pelicans indicate
the presence of high densities of fish, reflective of high water quality and well-oxygenated water
column.

Sacred ibis and glossy ibis have been found to preferentially utilize water bodies with high organic
matter contents such as sewage ponds in Nairobi and Nakuru. Their increase in numbers correlate
directly to build ups in organic wastes as well as solid wastes in wetlands.

Macrophytes

Indigenous
indicator
species

Macrophytes can be indicative of either the maintenance of high water quality standards or
deterioration through pollution and wetland alteration. They can be used for various aspects of
wetland conditions:

a) Alien invasive species: These are usually species that are favored by nutrient enrichment and can
be alien or indigenous species that attain ecological release once certain ecological thresholds are
exceeded. Alien invasive species such as water hyacinth, water ferns and Pistia stratiotes are favored
by eutrophic conditions and have increased in East African wetlands as eutrophication have
intensified. These aquatic weeds have heavily infested a majority of wetlands ranging from small
wetlands to Lake Victoria. Other such as the Nile cabbage in Lake Baringo and Kamnarok increase
in density in response to water discharge and nutrient enrichment cycles.
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Appendix 1 continued

Aspect

Indicator

Validation

b) Invasion by macrophytes with terrestrial affinities: There is increased invasion of wetlands
especially swamps by largely riparian macrophytes with a more pronounced terrestrial ecological
affinity. This has happened in Saiwa swamp where invasion by Penisetum species have progressed to
a very large extent, greatly modifying the structure of the swamp.

¢) Indigenous indicator macrophytes: The loss of indigenous macrophytes such as water lilies and
Potamogeton demersum have occurred in tandem with pollution, siltation an increased water
turbidity. This is Lakes such as L. Naivasha have been compounded by introduction of omnivorous
alien species such as the Louisiana clay fish.

Fish

Benthos and
zooplankton

Fish are sensitive to environmental parameters especially dissolve d oxygen levels which are affected
by several factors. Accumulation of organic matter leads to low oxygen tension as biological oxygen
demand increases, and at below 3 mg/l leads to fish kills. Low oxygen tensions may arise from algal
blooms disintegration, re-suspension of organic ooze or inflows of chemicals that rise the chemical
oxygen demand.

These are organisms that live within the sediments or substrates of wetlands. Their presence
especially for those such as Notonectids that require high oxygen concentrations indicate good
environmental quality, while increases in Chironomid species are indicative of deteriorating water
quality. Larval stages of dipterans (may flies) are indicative of high environmental quality.

Landscape
changes
affecting water
quantity

River inflows
Evaporation

Lake Levels

Duration of flow, the quantity and quality of water reflects strongly on catchment attributes. Short
flow periods with turbid water are symptomatic of catchment degradation, loss of vegetation cover
and severe and accelerated erosion. Downstream detection of such changes indicates degradation
trends within the catchment.

Changes in Lake levels are usually brought about by either basin morphometry changes due to
siltation or reduced water inflows from the catchment. Disruptions in hydrology primarily result from
anthropogenic activities and to some limited extent, climatic variability. In Eastern Africa, human
activities are the major drivers of enhanced siltation and water level declines precipitating changes in
wetlands configuration, hydrology and loss of ecological functions and resources.
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Appendix 1 continued
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Aspect Indicator Validation
Land cover Changes in land cover in the Eastern Africa region have been drastic in the last three decades with their origins in
deforestation and overgrazing. These changes have to a large extent altered water percolation dynamics in large areas,
depreciating infiltration of water into underground reservoirs and enhancing flash flooding. The combination of these
two aspects have had major impacts on wetlands and largely account for changes that have been observed in several;
wetlands.
Land use type | Land use type is closely correlated to land cover changes in many areas. Land use has direct impacts on water
resources that feed into wetlands through enhanced runoff, abstraction as well as pollution and wetland reclamation.
Socio- Income Income generating activities in catchment especially those that directly affect wetlands need to be monitored. These
economic generating include intensification of agriculture, establishment of “jua kali” enterprises as well as activities that utilize wetland
activities, resources and products. Where use exceeds resource and availability, then adverse effects on wetlands may set in

Poverty levels

Human
population
density

disrupting their integrity and conservation. Brick making, sand harvesting as well as well as intensification of dry
season framing have adversely affected rivers flowing into Lake Nakuru, Naivasha, Elementeita s well as rivers in
Central and Eastern Kenya,

Increased human population density and attendant escalating poverty has led to utilization of wetland resources to
supplement incomes. Where such activities gave been uncontrolled, overexploitation and destruction of wetlands
have occurred. High human population densities lead to increased infrastructure, land use changes and landscape
modification that usually have cascade impacts leading to reduced water inflow into wetlands, pollution and alteration
of wetland ecological functions and processes.

Education
levels
Ethnic
composition
Religion

Environmental awareness and its relation to sustainable livelihoods indicate a propensity of communities to conserve
the environment and by extension wetlands. Areas with high levels of environmental awareness are better conserved
compared to where none exists and wetlands are considered as wastelands. This awareness is closely linked to
education levels as well as indigenous taboos and utilization mores of communities concerned.

Conservation
status

The area of wetlands conserved and critical catchment areas can be used as an indicator of long-term and sustained
wetland conservation. In East Africa the linkage between catchment and wetland conservation has only recently been
vigorously expounded, although in some cases too late, for effective conservation especially in the rift valley and the
lake Victoria basin.




List of Participants

Name Organisation
1 | James M. Kamau MCN
2 | Clement Njuguna Lakeview CBO
3 | Dr. S. Mwangi Egerton University
4 | Mrs. Wangila Phanice Egerton University
5 | Glenn Araka Moi University
6 | Stephen Kimani MCN
7 | Richard Rop Min of Water
8 | Dr. W. Mavura Egerton University
9 | Ngatia Waweru NAWASCO
10 | Elijah Kinyangi JICA
11 | Isaac Kimani MCN
12 | Dr. J. Githaiga University of Nairobi
13 | Eva Malel Reconcile
14 | Johnson Mwangi MCN
15 | Mailah Joseck MCN
16 | William Wanyonyi MCN
17 | Judy Wanguniga MCN
18 | Joseph Langat Egerton University
19 | Bernard Kulobe KWS
20 | Lydia Kisajah KWS
21 | Kodia Bisa NEMA-RVP
22 | Solomon Mbugua LUO-MCN
23 | James Gitone Nakuru Business Association
24 | Francis Mutie DO I - DC’s Office
25 | Serah Kinyanjui MCN- Education Dept
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RECORD OF DISCUSSIONS
BETWEEN THE RESIDENT REPRESENTATIVE OF JICA KENYA OFFICE
AND THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF THE
REPUBLIC OF KENYA ON JAPANESE TECHNICAL COOPERATION FOR
IMPROVEMENT OF ENVIRONMENTAL MANAGEMENT CAPACITY IN
NAKURU MUNICIPALITY AND THE SURROUNDING AREAS

The Resident Representative of the Japan International Cooperation Agency
(hereinafter referred to as ““JICA’") in the Republic of Kenya had a series of discussions
with the relevant Kenyan authorities on desirable measures to be taken by both Japanese
and Kenyan Governments for the successful implementation of technical cooperation
for Improvement of Environmental Management Capacity in Nakuru Municipality and
the Surrounding Areas (hereinafter referred to as “the Project”).

As a result of the discussions, both sides agreed to the matters referred to in the

document attached hereto.

Nairobi, 10th February 2005

Wty Az

Mr. Yoshiaki Kano Mrk Zacha@\g

Resident Representative Permanent Secrgtary
Japan Intermational Cooperation Agency Ministry of Local Government
Kenya Office Republic of Kenya

Witnessed by:
Y,
w,/ /— ot 'V) .

o)

I
Mr. Joseph Kinyua
Permanent Secretary
Ministry of Finance

Republic of Kenya
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ATTACHED DOCUMENT

COOPERATION BETWEEN BOTH GOVERNMENTS

The Government of the Republic of Kenya will implement the Project on
Improvement of Environmental Management Capacity in Nakuru Municipality
and the Surrounding Areas (hereinafter referred to as “the Project”) in

cooperation with the Government of Japan.

1 The Project will be implemented in accordance with the Master Plan that
is given in Annex I, Project Design Matrix (PDM) in Annex I and Plan
of Operations (PO} in Annex IIL

MEASURES TO BE TAKEN BY THE GOVERNMENT OF JAPAN

In accordance with the laws and regulations in force in Japan, the Government

of Japan will take, at its own expense, the following measures through JICA according

to the normal procedures under the Technical Cooperation Scheme of Japan.

1) DISPATCH OF JAPANESE EXPERTS

The Government of Japan will provide the services of the Japanese experts as

‘histed tn Annex IV,

(11)  PROVISION OF EQUIPMENT AND MATERIALS

The Government of Japan will provide such equipment and other materials
(hereinafter referred to as “the Equipment”) necessary for the implementation of
the Project as listed in Annex V. The Equipment will become the property of
the Government of Kenya upon being delivered C.LF. (cost, insurance and
freight) to the Kenyan authorities concerned at the ports and/or airports of

disembarkation.

h
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(iti)  TRAINING OF KENYAN PERSONNEL IN JAPAN
The Govemment of Japan will receive the Kenyan personnel related to the

Project for technical training in Japan.

. MEASURES TO BE TAKEN BY THE GOVERNMENT OF REPUBLIC OF
KENYA

1. The Government of Republic of Kenya will take necessary measures to ensure
that the self-reliant operation of the Project will be sustained during and after the
period of Japanese technical cooperation, through full and active involvement in

the Project by all related authorities, institutions and beneficiary groups.

2. The Govermnment of chub]ic of Kenya will ensure that the technology and
knowledge acquired by the Kenyan nationals as a result of Japanese technical
cooperation will contribute to the economic and social development of the

Republic of Kenya.

3. The Government of the Republic of Kenya will grant within the Republic of
Kenya, privileges, exemptions and benefits as listed in the “Agreement on
Technical Cooperation between the Government of Japan and the Government
of the Republic of Kenya”, signed in Nairobi on April 29™, 2004 (hereinafter
referred to as the “Agreement On Technical Cooperation™), to the Japanese

experts referred to in II-1 herein and their families,

4. The Government of the Republic of Kenya will ensure that the Equipment
referred to in II-2 herein will be utilized effectively for the implementation of

the Project in consultation with the Japanese experts referred to in Annex IV.

5. The Government of the Republic of Kenya will take necessary measures to
ensure that the knowledge and experience acquired by the Kenyan personnel
from technical training in Japan will be nutilized effectively in the

implementation of the Project.

%4 3
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6. In accordance with the laws and regulations in force in the Republic of Kenya,
the Government of the Republic of Kenya will take necessary measures to

provide at its own expense:

{1) Services of the Kenyan counterpart personnel and administrative personnel

as listed in Annex VI

(2) Land, buildings and facilities as listed in Annex VII

(3) Supply or replacement of machinery, equipment, instruments, vehicles, tools,
spare parts and any other materials necessary for the implementation of the

Project other than the Equipment provided through JICA under I1-2 herein;

(4) Means of transport and travel facilitation for the Japanese experts for official

travel within the Republic of Kenya; and

(53) Suitably furnished accommodation for the Japanese experts and their

families.

7. In accordance with the laws and regulations in force in the Republic of Kenya,

the Government of the Republic of Kenya will take necessary measures to meet:
(1)  Expenses necessary for transportation within the Republic of Kenya of the
Equipment referred to in 1I-2 herein as well as for the installation, operation

and maintenance thereof;

(2) Customs duties, internal taxes and any other charges, imposed in Republic of

Kenya on the Equipment referred to in II-2 herein; and

(3) Running expenses necessary for the implementation of the Project.

”
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IV.  ADMINISTRATION OF THE PROJECT

1.

V.

The Permanent Secretary of the Ministry of Local Government will bear overall

responsibility for the administration and implementation of the Project.

The Town Clerk of the Municipal Council of Nakuru (hereinafler referred to as
“MCN™), as the Project Director, will be responsible for the managerial and

technical matters of the Project.

The Japanese Chief Advisor will provide necessary recommendations and
advice to the Project Director on any matters pertaining to the implementation of

the Project.

The Japanese experts will give necessary technical guidance and advice to the
Kenyan counterpart personnel on technical matters pertaining to the

implementation of the Project.

For the effective and successful implementation of technical cooperation for the
Project, a Joint Coordinating Committee will be established whose functions and

composition are described in Annex VIIL

JOINT EVALUATION

Evaluation of the Project will be conducted jointly by the two Governments

through JICA and the relevant Kenyan authorities, during the last six months of the

cooperation term in order to examine the level of attainment of the project.

VI

CLAIMS AGAINST JAPANESE EXPERTS

The Government of the Republic of Kenya undertakes to bear claims, if any

arise, against the Japanese experts engaged in technical cooperation for the Project

resulting from, occurring in the course of, or otherwise connected with the discharge of

b
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their official functions in the Republic of Kenya except for those arising from the

willful misconduct or gross negligence of the Japanese experts.
VII. MUTUAL CONSULTATION

There will be mutual consultation between the two Govemments on any major

issues arising from, or in connection with this Attached Document.

VIII. MESURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR THE
PROJECT

For the purpose of promoting support for the Project among the people of the
Republic of Kenya, the Government of the Republic of Kenya will take

appropriate measures to make the Project widely known to the people of Kenya.

[X. TERM OF COOPERATION

The duration of the technical cooperation for the Project under this Record of

Discussions will be four (4) years starting from February 14, 2005.

ANNEX1 MASTER PLAN

ANNEX 11 PROJECT DESIGN MATRIX (PDM)

ANNEX III  PLAN OF OPERATIONS (PO)

ANNEX IV  LIST OF JAPANESE EXPERTS

ANNEX V LIST OF EQUIPMENT AND MATERIALS

ANNEX VI LIST OF KENYAN COUNTERPART AND ADMINISTRATIVE
_ PERSONNEL

ANNEX VII  LIST OF LAND, BUILDINGS AND FACILITIES

ANNEX VIII JOINT COORDINATING COMMITTEE

W0
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ANNEX [

MASTERPLAN

L. Title of the Project

The Project shali be referred to as “The Project for the Improvement of Environmental
Management Capacity in Nakuru Municipality and the Surrounding Areas™ (hereinafter
referred to as “the Project”).

2. Overall Goal

“To improve the environmental management in Nakuru Municipality and its related
watershed areas”.
3. Project Purpose

“To improve the environmental management capacity in the water — related area of the
Municipal Council of Nakuru”.

4. Output of the Project

- Output 1

Credible quality with effective coverage in monitoning is attained

- Quiput 2

Effective environmental management tools and mechanism for enforcement are

developed
- Qutput 3
Commitments are obtained among lead organizations to sustainable actions for

watershed management

- Output 4

The level of public and private participation in local environmental management is
enhanced.

3. Activities of the Project

1) Develop routine and special-purpose monitoring programmes

1.1 Compile the available monitoring data
1.2 Conduct a pilot monitoring
1.3 Evaluate the performances in the pilot monitoring

1.4 Review and plan a routine monitoring programme

1
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1.5

{.6
1.7

1.8
2)

2.1
2.2
2.3
24

3)

3.1
3.2
3.3

3.4

4)

4.1
4.2
4.3

Improve the water quality testing laboratory facilities according to the planned
routine monitoring programme

Conduct the routine monitoring and, analyze and assess the data
Develop and conduct a special-purpose monitoring programme in partnership
with lead organizations

Evaluate the performances in the moniforing programmes
Develop management framework for environmental monitoring and
enforcement

Establish databases for environmental monitoring

Conduct training for database management

Conduct training for environmental management
Develop environmental management tools (state of environment reports,
manuals, etc)
Conduct an analytical study of Lake Nakuru watershed management in
partnership with lead organizations

Collect and compile the available data regarding the watershed

Develop an environmental GIS database of the watershed
Conduct an analysis of the watershed based on the available data in an
integrated manner ‘
Coordinate stakeholders to explore pragmatic and sustainable actions for
watershed management

Encourage public/private participation in environmental management

Develop public outreach programmes

Enhance the capacity of the Project-related staff for public out-reach

Develop education, information, and communication materials

5. Project Locations

(1) Project head office: Town Hall, Municipal Council of Nakuru

(2) Project field offices: Nakuru Water Quality Testing Laboratory (herein referred to as
“WQTL”)

6. Project Beneficiaries

(1) Direct beneficiaries: Staff of the Department of Environment within MCN

(2) Indirect beneficiaries: Kenyan citizens in the target area

Wr
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Note:
In case the Master Plan should be changed due to the situation of the Project, both

Governments will agree to and confirm the changes by exchanging Minutes of Meeting.
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Project Desien for Improvement of Environmental Management Capacity in Nakury Municipality and the Surrounding Areas

Annex {1

Annex II

Project Design Matrix (PDM)
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Project Design for Improvement of Environmenial Manapement Capacity in Nakurn Municipality and the Surrounding Areas

Annex 111

Annex I

Plan of Operations (PO)
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ANNEX TV

LIST OF JAPANESE EXPERTS

1. Long-term experts
(1) Chief Advisor on Environmental Management

(2) Project Coordinator/Environmental Monitoring

2. Short term experts

Short-term experts to be dispatched as required.
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ANNEX V

LIST OF EQUIPMENT AND MATERIALS

Part of the equipment necessary for the effective implementation of the Project will be

provided by the Japanese side within the budget allocated for technical cooperation.
The main items of the equipment to be provided are as follows.

Equipment for Water Sampling
Equipment for Water Quality Analysis
Equipment for data management
Vehicles

AR A S A

Other necessary equipment for the implementation of the Project
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ANNEX V]

LIST OF THE KENYAN COUNTERPART AND ADMINISTRATIVE PERSONNEL

1. Project Director; Town Clerk, MCN
2. Project Manager: Director of Environment, MCN
3. Staft of Environment Department, MCN
4. Staff of Nakuru Water Company (hereinafter referred to as “NAWASSCO™)
5. Staff of KWS Lake Nakuru National Park
6. Supporting Staff
(1) Administrative Staff
. (2) Secretaries
(3) Drivers
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ANNEX VII

LIST OF LAND, BUILDINGS AND FACILITIES

1. Land, office space and necessary facilities for project head office in MCN

2. Land, office space and necessary facilities for project field offices in Nakuru
3. Training facilities in MCN '

4. Training facilities in KWS, Nakuru

5. Rooms and space necessary for installation and storage of equipment.

6. Electricity, water supply and necessary telecommunication services,

s
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ANNEX VIHI

JOINT CO-ORDINATING COMMITTEE

Function

For the effective and suceessful implementation of the project, a Joint Co-ordinating Committee will be
established to make decisions relevant to the project. The Joint Co-ordinating Committee will meet
when necessary and at least once a year in order to fulfill the following functions:

1.  To formulate annual work plan of the Project based on the Plan of Operations within the
framework of the R/D.

2. Toreview the results of the annual work plan and the progress of the Project.

3.  Toexchange views and ideas on major issues those arise during the implementation period of
the Project.

Cormnmittee members
The committee will be composed of the chair and the members. The rules and guidelines for the

management of the committee will be determined at the initial stage of the project. The composition
will be as follows:

1. Chair:
Permanent Secretary, Ministry of Local Government
2. Members:
(1) Kenyan Side:
(D . Desk Officer responsible for JICA, Ministry of Finance
@ . Director of Urban Development, Ministry of Local Government
@ . Town Clerk of MCN as Project Director
@ . Director, Environment, MCN as Project Manager
® . Managing Director, NAWASSCO
® . Director, Kenya Wildlife Service
@ . Relevant personnel accepted by Chairperson, if necessary
(2) Japanese side:

. JICA Chief Advisor/Expert on Environmental Management
. JICA Project Co-ordinator/Expert on Environmental Monitoring
. JICA Short Term Expert(s)
. Resident Representative of Kenya Office, JICA
. Other member(s) accepted by Chairperson, if necessary

OO
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