JBIC JICA

2001 3
2000 11
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JBIC JCA

2000 11

JCA
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2-1
160km
1
400
(

1979 1985 1990 1995 2000 2005
93 124 155 188 224 266

5.0 45 4.0 35 35
9 12 15 19 23 28

55 45 ) 45 ) 4.0 ) 4.0 )
102 136 170 207 247 294
Greater Nakuru Water Supply Project Preliminary Design Study Report (May,1985
( ) m*/

1980 1985 1990 1995 2000 2005
15,420 19,898 25,650 32,137 39,348 46,174
1,642 4,378 5,790 7,368 9,127 9,891
17,062 24,276 31,440 39,505 48,475 56,065

Greater Nakuru Water Supply Project Preliminary Design Study Report (May,1985)
1985 5 2 3
1 20,660 m? 13,870 m®
1
2,000 m? 1985
50km? 2.2m

1961

168

1990




1985

1 () 19,898 4,378 24,276
1 () 20,660 2,000 22,660
+762 -2,378 -1,616
JBIC
2-2
40% 60
2 2
2
7,000m?/ 9, 000m?/
23
1984 12 1986
12 1987 3 1992
1990 4
6,000m / 2
1993 5
JCA 1994 8
1995 2

1991

1993
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1997

2

1980

1982

1984

1984

1984

1985

1986

1987

1989

1990

1990

1990

1991

1992
1992

1993

1994

1994

1994

1994

1995

1995

1997

11
12

12

10

11

[N

1980 -2000

MOWD

MOWD

MOWD

JBIC

JICA

JBIC

Ministry of Water Development MOWD

1/P

5,017
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3-1
3-1-1
3-1-2
1995 17,000 m /
1
17,000 m /
2.7km
17,000 m /
44.2km
3-1-3
Ministry of Water Development MOWD
3-1-4
5,017 4,979
1986 12 1987 3
35 30 10 LDC
1994 9
3-2
3-2-1
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3-2-2

Town

(Njoro)

(@
3,400m /

3,200m /

(b)
6,000m /

3,600m /

3-2-3
Ministry of Local Government MOLG
3-2-4
1 1,421 2 1,383
1 1994 8 2 1995 5
1
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4-1-1
1983 90%
16 26
2
1 1980 11 10
1990 100 75
21 2000
100
1983 3 5 5 1984 1988
1994 ° 75
50 6 8 1997 2001
1995
1995
2 7
8
5 8
6 2000 2003 70 30
7 33,000m% 1989 2 1990
12 JCA
8 MOWD
1
17,000 m¥
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4-1-2

MOWD

1988 6

17,000m?/

MOWD

and Pipeline Corporation: NWCPC

o 1985

8

1KSh =156

1,000m?/
1,000m?/ 18,000m?/
6,000 m?/
1
9
MOWD

National Water Conservation

MOWD

1992 1KSh=3.44
174



10 NWCPC

NWCPC
2000 2 (Nakuru Quality Water and
Sewerage Service Company Ltd. NAQWASS) 1

12

Ministry of Environment and Natural Resources MENR

4-1-3
1995 207 39,500 m?/
190 /
18,000 m?/
13,300 m/ 3 1995
10,327 m¥/ 8
2000 1 6 7,911 m?¥/
6 7
1995 30,010 m¥/ 2000 1 6 28,499 v/
NWCPC NWCPC
360 2000
224 60,000 e/
3
YNWCPC 41 1989 7 2000 46
8 43
n NWCPC GTZ
Commercialization NAQWASS

24 415(2)
12 13,300 m¥/ 1,500 m¥/
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45

1)

pH 3
(1)
pH
NWCPC
45
pH
)
NWCPC 3 R5 R6 R7
R
pH 1 1
14 15 16

14
15
16
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84 100
25 53
17 6 3 4
(8
1998 1,710 1,168 372 148 68.3% 31.8% 60.2%
1999 1,935 1,360 404 188 70.3% 29.7% 53.5%
2000 1,773 1,492 374 175 84.2% 25.1% 53.2%
(9
NAQWASS
(_ Ksh/ | ( Ksh/
1998 N/A N/A N/A
1999 12,581 7,118 56.6%
2000 13,009 6,572 50.5%
NWCPC
(__Ksh/ | (__Ksh/
1998 2,394 611 25.5%
1999 2,621 1,063 40.6%
2000 4,394 1,184 26.9%
8 9 2000 11
(2) 18
19
6
17
18 25 2000
53 2000
19 8
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100

1980 17 15
)
( ) NWCPC
1.0 NWCPC 0.8
FIRR
FIRR
1.4K sh/m?
4.0K sh/n? 50 6.0K sh/n?®
85 1980 FIRR -01%  4.9%
12,000 m?¥/ 4 10K sh/n?
2002 18,000 m?/ 6
20K sh/n?® FIRR
—4.3% 13
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20

509 4

(42 )

22

4-14

20
21

1988

26

179

21

509

55
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4-1-5

NWCPC

275

1)

(2

NWCPC
2000 11
26

NAQWASS
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3)

(4)

(5)

pH

23

MOWD

23

NWCPC

NWCPC

182

NWCPC

1997



(6)

2000 2

NWCPC

15 Kshs

NWCPC

40

1998 4

NWCPC

NWCPC

NWCPC

82,952,085K shs

NWCPC

10 Kshs

1n?

2000 2 NAQWASS(Nakuru Quality Water and Sewerage Service Company Ltd.)

NAQWASS
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% GTZ

NAQWASS

NAQWASS  NWCPC

2 NAQWASS

2001 2
NAQWASS Ministry of Environment and Natural
Resources  MENR MENR
NWCPC

10,000 m?/

4-1-6

NAQWASS

NWCPC 6

%#GTZ 1980 Ministry of Loca Government MOLG
GTZ/MOLG
Urban Water and Sanitation Management UWASAM 10
Self-sustaining UWASAM
GTz NAQWASS

25
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4-2
4-2-1

0y

1997 2001

2

3,200m /

16,200 m /

7,000 m /

185

NAQWASS  NWCPC

1994 1998

13,300 m /

3,400m?/ 3,600m?/

6,000 m /



(©))

26

4-2-2
Ministry of Local Government MOLG
NAQWASS
Ministry of Water Resources MOWR
KenyaWildlife Services KWS
1999 12 2
4-2-3

3400 m?/ — 6600 Mm%

3600 m?/ - 9600 m?/

7000 m?/ - 16200 m?/

26

186

MOLG
1997 12
1995 3
1997 2

10



10

me/ me/ me/
1994 4,400 5,500 9,900
1995 3,900 6,600 10,500
1996 5,300 4,600 9,900
1997 4,300 6,900 11,200
1998 4,400 7,800 12,200
1999 3,800 7,300 11,100
1997
1995
27
3 2000 9
500
450
400 2
c 350 H '\‘V . -
> 300 A J—‘m‘- —m— 22
& .V IVAN. N A,
200 AKMN xR iy
200 NG N o —=—24
150
100
50
0
9 12 15 18 21 24 3 6
3 28
72001 2 JICA
1,400 m¥ 10

28

cm
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34

14

29

31

%2001

2

31

2m

JCA

188

29

32

15 2.0m

30

33

11



( 11

1993 2000
(
( )
pH 7.1 7.6 7.3 8.0 - 7.0-9.0 5.8-8.6 5.8-8.6
BOD(mg/L) 880| 100 570 36(17)|| 15 (10) 20 60
SS(mg/L) 320 56 200 26 15 15 70 120
1993 2000
(
WHO
pH 7.3 8.2 7.6 - - 7.0-9.0 6.0-9.0
BOD(mg/L) 660| 240 710 - 15 (10) (20)
SS(mg/L) 570 94 1500 - 15 15 30
1993 2000
BOD35 SS 36
BOD
BOD BOD
BOD
BOD
BOD  10mg/ |
SS 15mg/ |
BOD
BOD 15mg/ | SS

37

189
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BOD 10mg/ |

4-2-4
55.6 3
4-2-5
NAQWASS NAQWASS

1997/1998 47 £ 300
NAQWASS 2000/2001 157 £ estimate 300
NAQWASS NAQWASS 300
190 NAQWASS

300

190



38

NAQWASS

NAQWASS

MOLG MOWR KWS

NAQWASS
12
3 24 1
12
21 11 4 16 52
3 . 4 7
1 - 1 2
1 1
62
2000 11
1)
39
38 100
NAQWASS 10%

39

191

75%



KWS

KWS

7,000 nm?

192

14,000m?

40



NAQWASS

Town Engineer

13

MOLG MOWR

KWS

193



13

10

10

12

KWS WWF

R
NINININ

16

17

NNN PP IRIPINIS

R

2000 11

(2)
10

JCA

3)

55.6

4-2-6

NAQWASS

194

NAQWASS



4-3

NWCPC

NAQWASS
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5-1

1)

JCA

5-2

1)

(2
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17,000 m /
2.7km

17,000 m /
44.2km

18,000 m /
9.5km

18,000 m /
49km

1986 11 1990 6 1987 10 1994 10
1988 7 1990 6 1990 1 1992 1
1994 1 1994 9
3,512 3,540
127 KSh 446 KSh
5481 5,092
JBIC 5,017 4,979
KSh 15.6 1985 8 KSh 348 1992
6,000 m?/
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KWS WWF

”Strategic Nakuru Structure Plan SNSP ” ”Kenya
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Wildlife Service Lake Nakuru National Park Integrated Management Plan-Second Draft
IMP ” ”Environmental
Assessment Programm (Annual Reports)”
SNSP
SNSP UNCHS(Habitat)
Belgian Development Co-operation (BADC)

Strategic Structural Planning

NGO 1
21
IMP
IMP KWS WWF NGO
WWF Annual Reports
WWF Web 1994-95 1995-96 1996-97 1998-99
1999-2000 DO
H
3
SNSP
21 SPP
IMP KWS
WWF
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WWF

SNSP IMP

SNSP

SNSP

Samson Wokabi Mwangi “Partnerships in urban
environmental management: an approach to solving environmental problems in
Nakuru, Kenya”, Environment&Urbanization Vol.12, No.2, October 2000
IMP KWS

WWF

Environmental Quality Monitoring Laboratory

Drinking Water Quality Surveillance
Sewage Treatment Effluent Quality Monitoring
Industrial Pretreatment and
Effluent Quality Monitoring
Water Quality Monitoring of Lake Nakuru

and the Entering Rivers
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WWF
1975 1995 20

Njyoro
10

sanitary landfill
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SSNP IMP

WWF
SNSP
SNSP
Essaouira Vinh
UNCHS(Habitat) SNSP
SNSP Strategic Structural Plan-SSP
21 1

SSP

Vision (Action) Communication

spatial structure

Ministry of Lands and Settlement
21
SNSP
Intermediate Technology Development
Group-ITDG WWF

Community-Based Organization NGO
Acknowledgements
SNSP
21 1995 Consultative
Workshop
NGO CBO
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SSP

or ok oo

SSP

eco-town

or ok oo

SSP

IMP
IMP

1993-94 KWS
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2
IMP
4
WWF Annual Reports
1999-2000
WWF 1993
pH
DO

IMP
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TDS TSS

land tenure

DO



> DO 6.7 18mg/l

Spirulina
> 4-TmS/cm
TDS
»  1997-98 Anabaenopsisi arnoldii
» Egerton Njyoro Makalia
1999 7 2000 3
3,000 20,000
50,000 2
1998-1999
-3
1975 1995
1975 1995
ppm 35.0 1.5
(ppm) 0.27
(ppm) 6.2 21.4
(ppm) <0.05 1.5
(ppm) 34 21.1
(ppm) ND 49.8
DDT(ppb) ND 4.26
DDD(ppb) ND 1.5
DDE(ppb) ND 1.64
BHC(ppb) ND 706
(ppb) ND 8.6
1975 1995
WWF
1. WWF Water Quality Surveillance
2
KWS
2.
Village Environment Committees
3.
4.
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1992 1993 1995

2
Egerton Dr. G. Motelin
Dr.Beasley
1997 4 1998 6
60 - Egerton

1997- 98  96-97 96-95 95-94
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1982)

Na*

Cr

K+ Ca2+ Mg2+

HCO,

S0*

1990

pH 9-11
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1929

1968

(Jenkin 1929)

(Vareschi

130-200 m



3000

(Motelin et al. 1995)

1999) “ ?

fusiformis Spirulina

(Spirulina)”

Melack & Kilham (1974)

4

Vareschi (1978)

31.8 I/h
180mg DW/"
3
4
5
6 a
"mg DW/1
mg dry weight /1 dry weight

216

(Scheldeman et al.

Arthrospira

1000 p g/l

1972-73

12.5 h/d
72 ¢ DW/day

A.



66 g DW/day 1972-73
915,000 60t DW/d
60 % 0.4 %

1933, 1939, 1947, 1953, 1961, 1987, 1993, 1996
1998
1979

Melack
(1988) 1973 1974 1.1 m
0.65 m
19.1 mS/cm? 27.0 mS/cm
(Vareschi 1982)

1972-73 915,000

9 mS/em
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1974 113,000 (Vareschi 1978)

Mburugu (1974)
”Disappearance of flamingos and blue green algae from Lake Nakuru National Park in

19747

Tuite (1979)

1995
Karanja
1996
Githaiga et al. (in press)
1995 1996 4 cm
(Vareschi 1978)
1991 JBIC JBIC 70 cm
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(=Tilapia) alcalicus grahami)

72 kg

1961
(Vareschi 1979) JBIC
14.5
25.4
Vareschi (1979)
486 kg
JBIC
WWF
pH

219

1998

(Sarotherodon

1970

PO,-P



U-23 COD™
WAK

COD 30 mg/l
JBIC
BOD!

COD

(Microcystis ichthyoblabe) Raini &

Thampy (1999)

JBIC

1 COD Chemical Oxygen Demand

1 BOD Biochemical Oxygen Demand
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12

(COD=3.2 mg/l 1999 )

COD (24 mg/1 1997 )

0.018 mg P/1, 0.39 mg N/1 (1999

Melack et al. (1982)

WWF

12

13

14

)

0.5 mg P/1, 4.9 mg N/1 (1998 )

12

Milbrink 1977

(Vareschi 1982)

13

WWF KWS

N2

Milbrink (1977)
WWF KWS

14

(Talling & Talling 1965)

80%

221



15

12 348

trichomes/ml Melack & Kilham (1974) 13 x10?
Milbrink (1977) 40 x 103 1991
JBIC
Vareschi (1982) 16
316 p g/l
84 mg DW/1
20 mg/l
KWS 80
Vareschi
(1978)
Milbrink (1977) Vareschi (1978)
1972-74
WWF
WWF
17
0.7% NaCl
(Otsuka et al. 1999) (1998)

15

16

17
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1.5 ¢ Cl/ 2.3

g ClN1
10.01 mS/cm 1.02 g CI1
(Hecky & Kilham 1973)
31-39 mS/cm 3 gCl1
JBIC
WWF
COD 100 mg/1
10-15 mg/l
COD
1970
1993 11 1995 40,000
2000 50,000
1970 Koeman et al.
(1972)
(DDT, DDE, DDD, dieldrin, endrin) (As, Sb, Cu, Zn, Cd, Hg)
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1972 Lincer et al. (1981)

toxaphene DDT dieldrin
DDE
Greichus et al. (1978) 1975
PCB (As, Cd, Cu, Mn, Pb, Zn, Hg)
Slelcher & Hopcraft (1984)
DDT 18
110 DDE DDD
”Nakuru-itis ”
Maskall & Thornton (1989, 1991) 1986
km? 133
Cu, Co, Se
Kock et al. (1995) 1991-92
1980 Kairu
(1993) 1990

1970 Koehman et al. (1972)
DDE

18
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20 Koehman et al. (1972)
(Kairu 1996)

1970 (Kairu
1999)
1986 DDT 1990
DDT (Kairu 1999)
1993
Kock et al. (1999)
WWF  KWS 1993
1995
1970
(Thampy & Raini
1995)
1996
(Nelson et al. 1998)
Thampy & Raini (1995) 1995
0.3 mg/l
Killgvist & Meadows(1978)
0.15-0.20 mg/1 50%
0.02mg/l 63% Greichus et al. (1978)
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1975 0.002 mg/l

1990
1970
1990
1990 DDE
1991
1991-92 1993
1980
(Ndetei 1995)
(Raini 1995; Ndete1 1995)
PRTR"

Y PRTR Pollutant Release and Transfer Register
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Kairu
1970
(KWS )
1995
1990



KWS WWF

2000

1990 1971
(Vareschi 1979) 1974

KWS WWF

1990
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