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12
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13

12

10
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Srmm——.

3.95km
1
1 150m3
1,491m3

8.29km

1.89km
34.92km
12

127.07km




1/2

| 1952







(1)

ADB . African Development Bank

ASAL . Arid, Semi-Arid Lands

BHN . Basic Human Needs

CBS . Central Bureau of Statistics

DANIDA : Danish International Development Agency

DWO . District Water Office

FAO : Food and Agriculture Organization of the United Nations

FINIDA : Finland International Development Agency

GOK . Government of Kenya

GTzZ . Deutsche Gesellschaft fur Technische Zusammenarbeit (German Technical

Cooperation Agency)

JCA . Japan International Cooperation Agency

MENR . Ministry of Environment and Natural Resources

MOH . Ministry of Health

MOFP . Ministry of Finance and Planning

NWCPC : Nationa Water Conservation and Pipeline Corporation

PWO . Provincial Water Office

SIDA . Swedish International Development Agency

UNDP . United Nations Development Programme

NGO . Non-Governmental Organization

WHO . World Health Organization

)

cm? Square Centimeters cm3 Cubic Centimeters

m?2 Square Meters m3 Cubic Meters

km2 Square Kilometers m3/day Cubic Meters per Day

ha Hectares m3/h Cubic Meters per Hour
m3/min Cubic Meters per Minute
m3/sec Cubic Meters per Second
| or lit Liter
Ipcd Liter per capita per day

MCM Million Cubic Meter



mm
cm

km

US$
JPY
Ksh

kVA
kw

Millimeters
Centimeters
Meters
Kilometers

United State Dollars
Japanese Yen
Kenyan Shilling

Kilovolt Ampere
Kilowatt

mg
mg/l
ugl
kg
kg/cm?

min.

per/km?2
rpm

Grams

Milligrams
Milligrams per liter
Micrograms per liter
Kilograms
Kilograms per square
centimeter

Metric ton

Second
Minute
Hour

Persons per Square Kilometer

Revolutions per Minute






25%

GDP 24%
350
2% 1980
1999
9
85kn?
9 5 28 9 5
3
85kn?
6km
61.2km
1

83%

58  kn? 8
49 kn? ASAL

1999 29
2
52% 1998
9
1990 10 4.2%
8 1997 2001
Nationa Water Policy
9 9
10 30 2
10,000m’/

S1

68

12

22,000m"



(1)

2

1997

1998

50

S2



3

(4)

(1)

2

3.2km
300mm 1.9km
8
200mm 2.05km
1 77m?
2
3 6
4 1
2005 1 10.18km
1,641m3
2
5km2
79.73km
3
82.26km
2
4 5

S3




1 4AWD
5 90cc
pH-meter
2
2,842
(€)
1
3
5
13 2 10 2 24

S4

12.47

Jar Tester
2,573

uPvC

24
2
4
24

12.41 6



(1)

2

3

(4)

51,000

2000 5 8
2005
29 (1999 ) 83
51,000
14,000
30,600 20,400
85km?
65 30
51,000

S5

2005

2005



(1)

DWO 2001 3

2

2000 7

3

S-6



11
1.2

21

2.2
2.3
24

25

211
212
213

241
242
243
244
245
2.4.6
2.4.7



3.1
3.2
3.2.1
3.2.2
3.2.3
3.24
3.2.5
3.2.6
3.3
3.3.1
3.3.2
3.4

4.1
411
412
413
414
4.15
4.1.6
4.1.7
4.1.8
4.2
421
4.2.2

51
5.2
5.3



21
2.2
2.3
2.4
25
4.1

11
21
2.2
2.3
24
3.1
4.1

© o~ wDd P

N o g M~ DR

F1
F-2
F-3
F-4
F-5
F-6
F-7

Al-1
A2-1
A31
A4-1
A5-1
A6-1






1.1
1992
6
2010
1996 1997
2005 1.1 85kn"?
6km 500mm
10,000m®
61.2km
1 2 3
1997 9
1998
1996
National Water Policy 1999
Nationa Water Policy
12
2000 3
3



1 2000 4 5
9 Sub-location
26km?
1997 1998
29
1 2
3
1997 1998
2000 9
1 2
3 /
1 2
3 4
50



2000

9

10






21

211

(1)

6 2010

1998 1992

2007
(2) National Water Policy on Water Resources Management and Development 1999

1999 National Water Policy

2001 7

(3) National and District Development Plan 1997 2001

8 2000

Arid,
Semi-Arid Lands; ASAL



1997 2001
2.1.2
1)
MENR 1999
2.1
WDD Province
Provincial Water Office
District District Water Office
Meru Central District Water
Office Eastern Provincial Water Office
2.1
11  Division 1
6
@)
1999
1998/1999

1,000

1994/95 1995/96 1996/97 1997/98 | 1998/99*1| 1999/00

43,098 34,554 29,551 16,214 18,187 36,120

2,710 2,899 775 665 625 1,075

18,834 24,921 25,773 43,243 8,278 13,025

*2 164 196 60 90 50 62
4,441 5,085 6,323 6,718 1,635 8,352

3,580 4,279 5,950 5,640 13,584 3,643

32,864 35,794 19,520 13,966

106,747 106,704 107,828 55,957 22,240 19,300

11,341

212,438 214,432 195,780 153,834 64,599 81,577

2-2



1999

1998 Ksh 1999 Ksh 2000* Ksh Ksh
4,575,586 69.4%| 4,726,442 64.8%| 4,856,201 77.3%| 4,719,410 70.2%
473,904 7.2%| 418516 57%| 171,168 2.7%| 354,529 5.3%
T.CL. 348,153 178,850 87,360 204,788
106,111 152,826 51,408 103,448
9,800 78,320 0 29,373
D.P.D. 9,840 8,520 32,400 16,920
421,581 6.4%| 1,071,998 14.7%| 514,591 8.2%| 669,390 10.0%
36,700 62,100 28,800 42,533
54,455 61,139 89,148 68,247,
242,924 618,499 181,675 347,699
68,926 310,110 144,119 174,385
18,576 20,150 70,849 36,525
1,117,729 17.0%| 1,076,272 14.8%| 741,020 11.8%| 978,340 14.6%
6,588,799] 100.0%)| 7,293,228 100.0%| 6,282,981 100.0%| 6,721,669 100.0%
*
50%
8,026 9,884
21 1999 59
1999 1,359

2-3




1997 7 1999 11 1999 12
0-10 n? Ksh 120/ 0-10 n? Ksh 200/
1n-30md Ksh 18 /m® 1n-20md Ksh 25 /m®
31-60 m® Ksh 23 /m® 21-50 m® Ksh 30 /m®
61-100 m® Ksh 35 /m® 51-100 m® Ksh 45 /m®
> 100 m? Ksh 45 /m® 101-300 m® Ksh 75 /m®
> 300 n° Ksh 100 /m®
0-540 m® Ksh 12 /m® 0-600 m* Ksh 20 /m®
> 540 m? Ksh 33/m® 600-1200®  Ksh 25 /m°
> 1200 m? Ksh 45 /m®
1999 12
50% 60%
5 50
2.2
©)
1997
1 2 3
4 5
1998
2.3
1 2
3 /
4
Nkubu Nkabune Mwimbi Kanyakine
Mitungu 5 Timau
1999 2000 10



161

5
213
1952
2 3
General Manager
Technical Manager
3 Commercial Manager

2001

24

161 53

40

2001

Management Unit

1983
1992

NGO



(1)

1994 1997
1994 1995 1996 1997
% % % %

128.9 322 198.4 433 92.8 26.8 68.8 229
290 7.2 36.0 7.8 11.0 3.2 17.0 5.6
16.1 40 n.a - 17.0 49 6.0 2.0
46.7 11.7 52.3 114 535 155 437 145
420 105 36.4 7.9 39.9 115 3.7 105
4443 111 34.8 7.6 438 12.7 46.6 155
7.8 19 n.a - 5.6 16 8.0 2.7
174 43 n.a - 233 6.7 17.3 5.7
n.a - n.a - 20.0 5.8 16.5 55
29 0.7 n.a - 2.7 0.8 2.8 09
65.5 16.4 100.8 220 36.2 105 426 14.2
400.5 100.0 458.7 100.0 345.7 100.0 301.0 100.0

50%
30 50

2

SIDA
AfDB

Nkabune
Mwimbi  Kanyakine Mitunguu National Water Policy

SIDA

1997 1998

2000 8
2001 5



23

(1)

(1-1)
4
8 7
11 10 10
(1-2)
1978 18
2
10
11 2
1 7 8
11 4.4 8
19 16
20
12 59 2 57
a0
6 14.2
7 138




24

241
@
Meru Central District
1,200 2,100 m 1,000 2,000 mm
Tana River U
Kathita River
Luguso River
East African Rift Vdley
2
WHO
pH - 6.5-85 7.9 8.3
5 5 5
15 1.6 0.8
(CaCO3) mg/l 500 26 2
mg/l 0.3 0.02 0.02
mg/l 15 0.38 0.32
mg/l 400 33 38
mg/l 10 0.01 0
mg/l 0.1 0 0
mg/| 250 16 14
no./100ml 0 350 210
no./100ml 0 9 35
mg/l 1,000 65 140
18 18
15



P N ODN PP b~ W

Community 1
18 10 23
©)
10 12 3 4 2
1975 1980 )

(mm) (%)

1 174 23.4 114 80 73
2 18.3 24.7 119 39 64
3 19.4 25.7 13.0 126 66
4 19.2 24.1 14.3 282 74
5 18.3 22.8 13.7 86 77
6 17.1 22.1 12.0 5 72
7 16.7 215 119 10 70
8 17.1 22.1 12.0 8 66
9 184 24.4 12.3 16 64
10 19.3 25.1 135 140 64
n 18.0 22.8 13.1 328 77
12 174 22.7 12.0 139 77
/ 18.1 235 12.6 1,259 70

2-9




(4)

100,000 kn?

Drainage
Area 4FA 2,181 kn? 829 mm
10.54 nt/sec 332 m°
7 km 4F31
192 kn?? 1981-91 1.80 m’/sec
4F31 0.88 m/sec  1.21 m/sec
24.2
1)
1989 1998 Meru Central Meru North
Meru South Tharaka 4
District Division Location Sub-location
2.2 3 Divison 10 Location 34
Sub-location 15 Sub-location
2
1999 8
1989 3%
1989 2%
(%)
1989 1989 1999 1999 1979/1989 1989/1999
500
1,145 608 1,414 3.3% 2.1%
101
205
3,769 4,643 3.3% 2.1%
21,433 28,679 3.4% 2.9%
25 1999 Sub-location
87,000 857 km?

2-10




120 km?
Sub-location
Katheri West Katheri East

1 2%

3)

District Development Plan 1997-2001

243

(1)

Embu

(2)

199%
9.4%
Katheri Kithaku

3)

5%

2-11

1,000 /kn?

2 %

Isiolo

Rural Centers



(4)

Water Supplies
1
200
(5)
1996
6%
30%
3
(6)
4
1,230
206,000
of Hedlth

2-12

Community

26 kn?

2,842 15,000

Water Kiosk
1996

NGO

94%

Municipality

Ministry



244

(7)

36,000 26% 82
25 1 Technica College 1
-
— 1 i .
1)
1952 Gatabora Stream
Milimani
530m°
1978 2,360 m* 1988
1988 1989 Gatabora Spring
1995 960 m’
960x2 1920 m® 1978
1995
1978 Kaithe 150 m®

2-13




High Level Tank
High Level Zone

Kaaga
26 kn?

1 Kathe 2 KaagaCentra 3 Milimani highlevel

zone 4 Milimani low level zone 5 Nubian 6 Town 7 Kooje 8 Gakoromone 9 Maize

1988
3
10
2.3 10
control 10 Thimangiri
)
1 2
4
1997
e
1989
300 mm PVC
ASK

3

3 4 ASK Agriculture Society of Kenya
1 2
2 13,000
3,150
200 mm 1,000
500m’
1997 1998
4,280 m’
2.4

2-14



1 - 1,183mY x2
2. 1 - 13nmPx 1
3. 2 S 77 x 1
4. 1|- 268m¥ x2
5. 2| 40m’ (962m¥ )
- 20mx20m-1
- 07mx06mx09m-1 - FRN
6. 3|- 40m¥  (962m%F )
- 16mx06m-1
- 065mx045mx10m-1 - FRN
3 1956
4
1,200 m®
(m°)
1. 1 365
2. 2 91
3. 3 455
4. 300 (150x2 )
1,211
3
200mm 2 100 mm
Nubian Kooje Town
Gakoromone 150
mm  Milimani low level Gakoromone

2.3

150mm

42,110

2-15




150mm 100mm 75mm 50mm 100mm 50mm
Kaaga 800 3,300 4,100 4,100
Kaithe/ASK 1,400 1,100 750 3,250 3,250
Milimani High Level 1,300 1,450 2,050 1,800 6,600 500 7,100
Kooje 180 180 3,680 3,860
Maize Control 1,300 6,200 8,000 8,000
Nubian 400 2,300 800 3,500 800 4,300
Township 1,950 2,900 4,850 4,850
Gakoro mone 5,750 5,750 5,750
Thimangiri 900 900 900
3,100 3,900 7,550 22,580 37,130 500 4,480 42,110
uPvC AC
Gl 1956 1978
20 40 AC
1000
kgf cm? Kaithe Thimangiri
©)
40
245
Water Permits
MENR District Water Office
Water Bailiff Water Apportionment Board (WAB Water
Bailiff
Catchment Board 6 WAB
30 WAB

2-16




Water Bailiff

Meru Central District

800
242 kn? 100
246
233
188 158
40
158
3
1) 93
96
2)
94 6
3) 1,634
229
247
1)
1997 1998

2-17



2

1
2)
3)
4)
5)
6)
7)

8)
9)

Locd Tender

2000 8 10
1998 1999 2000 2001
3 6
[ |
8
]
I:III
Kathita Intake
Gatabora Stream Intake
Gatabora Spring Intake
ASK Spring Intake of African Society of Kenya
Milimani Water Works
7-1) 225 v/
7-2) 1978
7-3) 1980
7-4) 1993
7-5)
7-6) 3
7-7) 2
7-8)
High Level Tank
35

2-18

24



1,920 m*

6,700 m’/
25
N
1)
2)
2
2-1)
m3/
2 10 25
) 102,20 (100%) | 89,900 (100%) | 83,600 (100%)
0
) 10,300  (10%) | 10,300  (11%) | 10,300  (5%)
@) () AF31 39,100 (38%) | 39,100 (43%) | 39,100  (47%)
4) (3) 70,800 (69%) | 70,800  (79%) | 70,800  (85%)
18000 (-18%) | -30,300 (-33%) | -36,600 (-37%)

2-19




2-2

4,280m°/

2-20

6,730m°/






31

3.2

321

Sub-location

2005
2005
km? m’/

(€]

31 50,957 4,485
%) 13 22,863 1,528
3 18 13,385 657
4 30 24,630 1,101

4

31




60,000

322

/1998
4 65%

32

2 1997

2000



323

@

2005

2

26kn?

3-3

2

5k



31kn?

() _
Sub-location 1999 2005
15 Sub-location 1 | Keaga 3,546 4,075
2 | Mukua 2,273 2,612
3 | Njoka 698 802
4 | Chungari 804 924
1999 2005 5 | Runogone 631 -
1999 6 | Nchaure 628 722
51,000 7 | Magundu 2,863 3,290
fomps | b o
achanka : ,
20,400 10 | MuringaOmbugi 2,435 1,072
11 | Township 4,314 4,957
(4) 2005 12 | Gakoromone 8,865 10,187
13 | Kaaga 6,796 7,809
2005 14 | Tuntu 1,085 1,247
15 | Upper Igoki 4,841 5,563
45,847 50,957
100% 40%
60%
60l [/
21 1/
2501/ /
1501/ /
B
21 1/
501/ /
51/ /
251/
200 |/bed/
100 I/bed/
21/ /
5/
600 I/bed/
300 I/bed/
50 I/bed/
500 I/
100 I/
20 m/hal
501/ /
Design Manual
2005 4,485 Y

34




me/

1999 2005
2,308 3,697
140 176
8 105
152 192
196 246
54 70
2,935 4,485
©)
(5-1)
2
3

v

v

v

\

35




(5-2)

DWO
DWO
(5-3)
2
3
5
(6)
158
3
1
%6
2)
%4

2001 7

DWO
DWO

93

3-6



3)

126

1,634
229

40

6,000

1999

12

Chief

Assigtant chief

37




324

(1)

1,700m 300mm

1,700m%/

10,000m?/
1,520m
uPvC
25%

3-8

AfDB

300mm

uPVvC300

26 km

1.7 km
2000

2001 2

300mm



2

(2-1)

962m%

(2-2)

(2-3)

(2-4)

268m°/

4,810m% 962
6,730m%

1,183m%

4,489m% 4,485m°/

962m?¥ 2

77m®

3-9

¥



2 268m°/

4 962m?¥
(2-5)
455m° 365m° 91m° 3 365m°
uPvC 100mm
(©)]
(31
3
2 150mm uPVvC 42km
20 40
1.7km
2 2005
(3-2)
2

2005

3-10



(33

3.25

ey

4wWD

6 31kn?

2

311



2005 2800

6000
uPvC_C
3)
pH-meter Jar Tester
(4)
6 2
Q)
2,842 90% 2,573
12 15
2,573
(6)
3.2.6
Water Policy

3-12



2000 9

3.3

331

(1)

1,700m 1,200m

Board of Trustee

2001
Board of Trustee

Management Unit

East African Rift Vdley

3-13



2

3)

Design Manual

(4)

1963

(18 %)

314



®)

(6)

(7)

3-15

uPvC



332

(1)

3.1
@)
(2-1)
1 2
3 3
1
2
a)
1 10m
1 300mm 10m
1 300mm 88.5m
1 300mm
4
b)
50m 100m

3-16



1.90 km

300mm
2.05 km
200mm
1
(22
6
15
a) 1 77m’
b) 6
C) 1 2 200mm  150mm
2 1 300mm
3 1 200mm
4 2 200mm 150mm
d)
e
(2-3)

Design Manua for Water Supply in Kenya
(Ministry of Water Development, 1986)

3-17



Peak Factor 2
Colebrook-White
(K) uPvC K=0.1
K=1.0
0.1Mpa
1.0Mpa
0.15Mpa
1.0Mpa
1 10 / 2
12
2
b)
b-1)
5 6
2005
ST-01
7,306 ST-02
326m3
ST-HLT
12,980
1,753m3
4,328 ST-03
476m3
4811
fdoﬁ 8s1m3
ST-04 9,148
428m3
ST-WTP

3-18




me m m
1( ) 455
2( ) a1
3 ) 189
ST-HLT () 150 +1754.5 +1752 L8m x B8m x H2.5m
) 83
ST-01 () 877 +1719.0 +1716 L18m x B16.4m x H3m
ST-02 () 169 +1658.5 +1656 L9m x B8m x H2.5m
ST-03 () 210 +1511.0 +1508 L18m x B8m x H3m
ST-4 () 211 +1637.0 +1634 L18m x B4m x H3m
2,440
ST-HLT 1742m
ST-02
2 150m® x 2 =300m® 1
ST-01 ST-02
8sm’
b-2)
(uPvC )
uPvC
b-3)
90mm 63mm
90 500

3-19




mm m
100 7,080
200 1,210
200 1,890
10,180
uPvC 90 14,530
uPvC 110 15,240
uPvC 140 3,560
150 330
200 1,260
34,920
uPvC 63 44,810
89,910
20mm 50mm uPVvC
uPvC
mm m
uPvC 40A 43,000
uPvC 20A 39,035
uPvC 25A 135
uPvC 40A 90
82,260
1:2500
5m 30m
13mm 20mm 25mm 40mm m
Kaaga 249 249 5
Kaithe/Ask 242 239 2 1 30
Kooje 341 341 5
Thimangiri 255 252 2 1 30
Town 454 431 15 8 5
Maize Control. 197 197 30
Gakoromone 409 409 5
Nubian 308 302 2 1 3 30
Millimani 387 384 2 1 5
2,842 2,804 23 12 3

3-20




1/1000

3
1
3 3
20 4 1
m 90 45 221/2 11.25
140mm 2,240 0 0 0 20
110mm 1 5,740 1 32 15 64
90mm 900 0 0 0 15
140mm 1,320 0 23 1 n
110mm 2 9,500 1 16 10 130
90mm 13,630 4 68 36 230
m 90 45 221/2 11.25
63mm 1 14,860 2 49 21 164
2 29,950 5 100 43 334
44,810 7 149 64 498
m 90 45 221/2 11.25
40mm 1 17,339 3 58 25 193
2 25,661 4 86 37 285
43,000 7 144 62 478
m 90 45 221/2 11.25
20mm 9316 2,632
25mm 1 33 8
40mm 0 0
20mm 29,720 8,676
25mm 2 103 40
40mm 0 12
b-4)
1.0Mpa
1.5Mpa

321




mm

100 1
200 0
200 0
1
uPvC 90 5
uPvC 110 5
uPvC 140 1
150 0
200 0
11
12

b-5)
0.6 Im

10cm
b-6)
uPvC
b-7)
90mm
1 3km

3-22




mm

300 200 150 125 100 80 65 50
l. 3 5 6 14
I, 6 15 6 12 39
. 9 1 25 45 51 65 53 249
3 20 1 25 66 51 71 65 302
b-8)
300 500
25mm
1.5Mpa
65 25mm
mm
300 200 150 125 100 80
l. 3 1 4
1. 3 10 13
I1. 2 1 8 19 18 48
3 6 1 8 29 18 65

3-23




b-9)

b-10)

b-11)

34

Body
Managing Body

U3 1/4

3-24

Board of Trustee

Managing



| | Board of Trustee |

56

Managing Body

— 1
e

-

— T T T
~

—1r— I I I

1 T T

) ) blNIIN

3-25

2001
3 4 5 6 7
1 |Registration of Trust Fund —
11 Gazettement of Legal Notice [ 1
2 Registration of New Managing Body —
2.1 Selection of Trustees
2.2 Issuance of Certificate of Incorporation v
3 Asset / Debt transfer confirmation
31 Decision as to whether fixed assets are transferred v
3.2 Decision as to transfer of current assets and arrears
33 Decision as to transfer of current liabilities
4 Confirmation of Initial financing
4.1 Confirmation of availahility of Counterpart Funds
4.2 Confirmation of source of initia working capital
5 Preparatory works to make the Body operational
5.1 Legal preparation for undertakership v
5.2 O&M handover (including manuals) v
5.3 Financial/Commercial setup (including manuals)
531 Billing and collection system v
5.3.2 Accounting system v
5.3.3 Budgeting system v
534 Supply, store, procurement procedures v
5.4 Institutional setup
54.1 Deployment plan and Job description v
5.4.2 Salary and fringe structure v
54.3 Information system v
54.4 Personnel evaluation system v
5.4.5 Transfer or recruitment of top management team v
5.4.6 Transfer or recruitment of genera staff v
6 L egal appointment as water undertaker v
¥V Event deadline 3 Event







41

411

(1)

1

2)

3)

4)

5)

6)

7)

8)

2

2001

3

4-1

MENR

E/N
DWD

E/N

DWO



uPvC

3)
41.2
@)
2
3)
41.3
@)
1)
2 13

4-2

2)

1



4.1.4

2

(1)

1

2)

3)

1
2)
3)

4)
5)

6)

4-3

E/N



2

JCA

1

2)

3)

4)
4.15

€Y)

(BS)

4-4



1

2)

3)

4)

5)

6)

7)

100mm 300mm

IEC IEE

(20mm  50mm)

4-5

20mm 140mm



BS

8)
9)

BS

10)

PVC

4-6



4.1.6

2

04 02 0.1m®

15t

at

4t

15t

80 100kg

0.1m°

32mm

3.7 6.9m%min

6KL

1600/2000cc

1t

15 200KVA

230 350A

211 411

20kg

8kg

2 15t

o|jo|lo|o|jo|jOo|Oo|O]JO|O|O|JO|JO|O|lO|O|O|O|O|O]|O

(1)

1997 2001

4-7




2

3)

4-8



(4)

-

P - PP |

1

(KwI)

T

28

| H
| H
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General Manager

2) Technica Manager
3) Commercial Manager
53
2001 7
©)
7 2005 25
2000 2001 2002 2003 2004 2005
9,112 17,576 19,153 22,096 25,240 28,723
48 576 1,230 1,575 1,768
17,624 19,729 23,326 26,815 30,491
4,719 8,111 11,503 11,848 12,204 12,570
37 1,476 2,915 3,003 3,093 3,400
355 2,063 3,772 3,885 4,002 4,401
633 416 200 206 212 219
978 1,089 1,200 1,236 1,273 1,311
0 0 0 6,190 1,379 1,379
0 490 980 1,318 1,108 1,164
0 0 0 483 725 242
6,722 13,645 20,570 28,170 23,996 24,686
2,390 3,979 -841 -4,844 2,819 5,805
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Year / Month Meru Urban Water System Other 5 Water Systems * Total of 6 Water Systems
Billing Collection  Collection  Arrearsat Billing Collection ~ Collection  Arrearsat Billing Collection  Collection  Arrearsat
(Ksh) (Ksh) efficiency  monthly end (Ksh) (Ksh) efficiency  monthly end (Ksh) (Ksh) efficiency  monthly end
(%) (Ksh) (%) (Ksh) (%) (Ksh)
1997 Totd 9,657,380 4,600,408 48% 3,300,182 1,357,485 41% 12,957,562 5,957,893 46%
1998 January 801,400 268,315 33% 316,866 50,081 16% 1,118,266 318,396 28%
1998 February 802,400 261,287 33% 311,937 15,508 5% 1,114,337 276,795 25%
1998 March 811,900 527,380 65% 314,452 207,611 66% 1,126,352 734,991 65%
1998 April 807,500 958,352 119% 309,062 102,877 33% 1,116,562 1,061,229 95%
1998 May 797,220 310,703 39% 323,777 32,790 10% 1,120,997 343,493 31%
1998 June 797,450 530,219 66% 334,305 58,029 17% 1,131,755 588,248 52%
1998 July 813,607 450,412 55% 328,374 83,962 26% 1,141,981 534,374 47%
1998 August 814,232 442,909 54% 330,133 139,231 42% 1,144,365 582,140 51%
1998 September 814,240 577,139 71% 327,737 391,789 120% 1,141,977 968,928 85%
1998 October 814,220 645,661 79% 320,212 153,339 48% 1,134,432 799,000 70%
1998 November 813,970 529,322 65% 322,951 145,107 45% 1,136,921 674,429 59%
1998 December 813,970 764,429 94% 320,928 70,881 22% 1,134,898 835,310 74%
1998 Totd 9,702,109 6,266,127 65% 3,860,734 1,451,205 38% 13,562,843 7,717,332 57%
1999 January 878,763 846,366 96% 318,038 232,671 73% 1,196,801 1,079,037 90%
1999 February 873,965 459,550 53% 276,930 192,900 70% 1,150,895 652,450 57%
1999 March 827,659 850,333 103% 276,294 118,486 43% 1,103,953 968,819 88%
1999 April 827,548 301,082 36% 279,657 116,829 42% 1,107,205 417,911 38%
1999 May 827,748 222,899 27% 273,547 78,435 29% 1,101,295 301,334 27%
1999 June 828,048 337,647 41% 278,895 140,875 51% 1,106,943 478,522 43%
1999 July 829,236 812,734 98% 283,040 87,121 31% 1,112,276 899,855 81%
1999 August 828,116 456,235 55% 281,910 96,626 34% 1,110,026 552,861 50%
1999 September 827,067 422,130 51% 300,490 194,318 65% 1,127,557 616,448 55%
1999 October 826,134 348,265 42% 294,591 86,320 29% 1,120,725 434,585 39%
1999 November 824,379 518,096 63% 267,300 162,097 61% 1,091,679 680,193 62%
1999 December 830,965 319,775 38% 266,724 86,881 33% 1,097,689 406,656 37%
1999 Totd 10,029,628 5,895,112 59% 3,397,416 1,593,559 47% 13,427,044 7,488,671 56%
2000 January 1,271,614 553,149 43% 37,347,588 335,486 262,182 78% 15,689,229 1,607,100 815,331 51% 53,036,816
2000 February 1,274,338 750,162 59% 342,316 160,133 47% 1,616,654 910,295 56%
2000 March 1,270,987 728,260 57%
2000 April 1,201,217 500,073 42%
2000 May 1,205,004 944,783 78%
2000 June 1,203,181 428,315 36%
2000 July 1,292,575 1,427,797 110%
2000 August 1,248,888 802,170 64%
2000 September 1,201,184 744,327 62% 41,637,540
2000 October * 1,201,184 744,327 62%
2000 November * 1,201,184 744,327 62%
2000 December * 1,201,184 744,327 62%
2000 Totd * 14,772,540 9,112 017 62%

* Forecast by JJICA Study Team
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Kaite/ Maize |[Gakoromond Town | Thimangiri|{ Nubian Kaaga Kooje Milimani Tota of
Zone of Meru Urban Water System ASK Conirol Meru Urban
Lega connection
Metered (operational) 47 17 27 62 23 9 32 29 23 269
Metered (faulty) 133 130 279 278 168 221 154 196 290 1,849
Unmetered 244 164 19 6 53 39 100 63 36 724
Total 424 311 325 346 244 269 286 288 349 2,842
[llegal or unidentifiable connection
Illegal connection *1 12 10 9 3 34
Illegal reconnection *1, *2 23 3 7 5 5 22 65
Unidentifiable connection *3 51 51
Total 12 84 3 7 5 14 25 150 *4
Tota connections located 436 395 328 353 244 274 300 313 349 2,992
Other 5 Water Systems *5 Nkubu Nakbune | Kanyakine| Mitunguu | Mwimbi Totd Meru + Other 5 Water Systems
Metered connection 140 356 265 281 60 1,102 Metered 1,371
Flat rate connection 0 0 0 0 2,327 2,327 Unmetered 4,900
Total 140 356 265 281 2,387 3,429 Total 6,271

Source : Meru Centra DWO, MENR

*1) Almost all illegal connections have no meter.
*2) lllegally connected once again after being disconnected.

*3) Judging legal or illegal cannot be done on spot.

*4) Including unvisited connections, estiamtedly there exist 1,200 illegal connections.
*5) Meru Central District Water Office isin charge of 6 water systems including Meru (Urban), Nkubu, Nkabune, Kanyakine, Mitunguu, and Mwimbi.
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Activity Before Action Plan _ After Action Plan _ Comment
Data Period Data Period
1) Metering system improvement
1.1) Number of connection on ledger 3,002 Asof Jul. 1998 3,805 Asof Apr. 7, 2000 | Satisfactory progress
1.2) Number of connection on field inventory *a 0 Asof Jul. 1998 2,816 Asof Apr. 7, 2000 | Satisfactory progress
1.3) Number of meter on field inventory *a 0 Asof Jul.1998 2,092 Asof Apr. 7, 2000 | Satisfactory progress
1.4) Number of meter repaired no records Asof Jul.1998 6 per month During Mar. 2000 [Recording system established
2) Billing and collection system improvement
2.1) Block mapping Started In Oct. 1998 90% progress Asof Mar. 2000 |Satisfactory progress
2.2) Billing Ksh 2,415,700 per 3 months| Jan.-Mar. 1998 Ksh 3,816,939 per 3 months| Jan.-Mar. 2000 |Water tariff increased in Jan. 2000
2.3) Collection Ksh 1,056,982 per 3 months| Jan.-Mar. 1998 Ksh 2,031,571 per 3 months| Jan.-Mar. 2000
2.4) Collection efficiency 43.8% Jan.-Mar. 1998 53.2% Jan.-Mar. 2000 |Improved
3) lllega connection prevention
3.1) Number of illegal connection identified 17 per month *b Oct. 98 to Jan. 99 95 per month During Mar. 2000 |Productivity increased
3.2) Number of illegal connection disconnected 17 per month *b Oct. 98 to Jan. 99 33 per month During Mar. 2000
4) Customer relation improvement
4.1) Consumer Relation Desk Inexistent Before Oct. 1998 Established *c Nov. 1998 Resalized as scheduled
4.2) Number of complaint received 60 per 4 months Nov. 98- Feb. 99 358 per 4 months Nov. 99- Feb. 00 |Satisfactory progress
5) Institutional capacity building
5.1) Consumer Relation Desk Inexistent Before Oct. 1998 Established *c Nov. 1998 Resalized as scheduled
5.2) Leak Detection Unit Inexistent Before Sep. 1998 Established *d Oct. 1998 Reslized as scheduled
5.3) Meter Reading Unit 14 staff Asof Oct. 1998 19 staff Asof Mar. 2000 |Staff increased

Note:

*a Reconciliation of field data and ledgers still going on.
*b Monthly average between Oct. 98 and Jan. 99

*c One staff is concurrently deployed.

*d Four staffs are concurrently deployed.

Source: Minutes of Discussion, dated on April 19, 2000
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Job designation Person Age Mae Femde Total

District Water Officer 1 Person % Person % Person %

Superintendent Water Supply 29 3 7% 3 2%

Hydrologist 30-34 18 15% 9 21% 27 17%

Water Bailiff 2 35-39 29 25% 16 37% 45 28%

Clerical Officer 13 40-44 43 36% 15 35% 58 36%

Subordinate Staff 49 45-49 23 19% 23 14%

Inspector Water Supply 16 50-53 5 4% 5 3%

Weater Supply Operator 8 Total| 118 100% 43 100% 161 100%

Engineering Assistant 1

Surface Water Assistant 1

Inspector Ground Water 4

Groundwater Assistant 3 3

Laboratory Technologist 1 Experience

- Age 4 years 5-9 10-14 | 1519 | 20-24 | 25-29 | Tota

Survey Assistant 3

Draft Man 1 29 3 3

Inspector Mechanical 1 30-34 17 27

Mechanic 8 35-39 2 20 15 1 45

Inspector Electrical 1 40-44 13 28 17 58

Electrician 2 45-49 1 12 23

Driller 1 50-53 1 5

Welder 1 Total 6 16 51 50 30 161

Supplies Assistant 1

Store Man 1

Artisan 26

Meter Reader 5 (4) (5)

Copy/Typist Person % Person %

Telephone Operator College or above 80 50% Meru 116 2%

Driver 3 High school or below| 81 50% Outside Meru 45 28%
Total| 161 Total| 161 100% Total| 161 100%

T-4
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Population

. . o Population| No. of | Population Total Area . No. of | Family | Urban/ |Annua Growth
No. Sub-location Location | DIVISON 1 1989 | Households| in1999 | (Location) | (km2) |, P |Villages| Size | Rurd Rate (%)
(person/km2)
1 |Kaaga 788 3,546 3.0 1,182 6 45 | Peri-Urban
2 |Mukua Mulathankari 6,460 475 2,273 8,144 2.2 1,033 2 4.8 Peri-Urban 2.3%
3 |Njoka 498 2,325 3.1 750 2 4.7 | Peri-Urban
4 |Kiri mene MirigaMieru 692 3,281 39 841 6 4.7 Rural
5 |Gankere Munithu East 8,021, 519 2,630 9,444 6.6 398 3 5.1 Rural 1.6%
6 |Kambiti (Kauthene) 755 3,533 5.3 667 4 4.7 Rural
7 |Kithoka 1,182 5,587 13.0 430 8 4.7 Peri-Urban
8 |Chungari Chugu 10,396 849 4,019 12,759 4.9 8200 8 4.7 | Peri-Urban 2.1%
9 |Runogone 696 3,153 4.7 671 5 4.5 Peri-Urban
10 |NKkiriri North 392 1,676 2.0 838 2 4.3 Rural
11 |NKiriri South Katheri 797 3,205 7606 4.4 728 3 4.0 Rural
12 |Kathita Centra 446 1,788 ' 3.6 497 3 4.0 Rural
13 |Mwirangombe 224 937 1.4 669 1 4.2 Rural
14 |Kinjo South 232 890 1.6 556 1 3.8 Rural
15 [Kinjo North . Abothuguchi 221 922 20 461 1 4.2 Rural o
16 |KirimaKiathi Katherl East | gt 14172 375 1587 462435 520 3 42 | Rur 16%
17 |Kianthumbi 280 1,225 1.9 645 1 4.4 Rural
18 |KathirangaNorth 267 1,257 31 405 2 4.7 Rural
19 |Kathiranga East . 242 1,006 18 559 2 4.2 Rural
20 |Kathiranga Central Katheri West 205 996 4,300 14 711 2 4.4 Rural
21 |Kathiranga West 237 1,041 22 473 2 4.4 Rural
22 |Nthimbiri 730 3,198 4.6 695 7 4.4 Peri-Urban
23 |Mpuri Nthimbiri 9,142 1,163 5,340 11,159 8.0 668 5 4.6 | Peri-Urban 2.0%
24 |Kainginyo 583 2,621 3.2 819 6 45 | Peri-Urban
25 |Ngonyi 800 3,632 5.3 685 7 45 | Peri-Urban
26 |Gitugu 401 1,760 3.3 533 3 4.4 | Peri-Urban
27 |Nchaure Ntakira 13,967 784 3,140 17,432 27 1,163 4 4.0 Peri-Urban 2.2%
28 |Kirugua 689 3,174 29 1,094 4 4.6 | Peri-Urban
29 [Magundu ' MirigaMieru 1,793 5,726 2.0 2,863 3 3.2 Per?-Urban
30 |Lower Igoki West 445 2,010 2.3 874 2 45 | Peri-Urban
31 |Gachanka Igoki 4759 1,212 4,059 7623 17 2,388 2 3.3 | Peri-Urban 4.8%
32 |Muringa-Ombugi ' 335 1,554 ' 22 706 2 4.6 | Peri-Urban '
33 |Kanyuango (Nkabune) 609 2,959 6.6 448 4 0.0 | Peri-Urban
34 |Township 1,510 4,314 0.9 4793 10 29 Urban
35 |Gakoromone Municipality 2,789 8,865 22,887 35 2,533 5 3.2 Urban
36 |[Kaaga 25,913 2,687 9,708 51 1,904 6 3.6 Urban 2.1%
37 |Tuntu . 356 1,085 1.0 1,085 3 27 Urban
38 |Upper Igoki Ntima 2504 8,068 91535 2017 5 3.2 Urban
Total Population of Sub-locations 29,782 115,131 134.4 857 145 3.9 2.2%
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