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EXECUTIVE S L W Y  

Since 1970. the  Government of Kenya has  been involved i n  a  program t o  
b r i ng  watcr  t o  a l l  i ts  populat ion.  During t h i s  per iod  t h e  investment 
h a s  been very high. but t h c  r e s u l t s  have becn d i sappoin t ing .  rhe 
government ' s t i l l  committed t o  t h e  long-term goal of u n i v e r s a l  supply. 
but  t h c r c  is a  recogni t ion  t h a t  competing demands may n w  r e q u i r e  a  
review of t h e  long-term o b j e c t i v e s  f o r  v a t e r  development. The l e s s o n s  
from t h e  pa s t  e f f o r t s  i n  v a t e r  supply a r e  no t  on ly  important  f o r  Kenya 
but  f o r  A I D .  a s  i t  a s s i s t s  v a t e r  supply p r o j e c t s ,  and f o r  any count ry  
undertaking a  l a rge  n a t i o n a l  program i n  v a t e r  supply. 

The n a t i o n a l  r u r a l  v a t e r  program i n  Kenya d i f f e r s  from t h a t  i n  most 
o t h c r  c o u n t r i e s  i n  t vo  ways: s i z e  of t h e  p r o j e c t  and m t h o d  of supply ing  
v a t e r .  The t y p i c a l  Kenyan v a t e r  system is l a r g e  and over  the  p a s t  
decade has  been g e t t i n g  l a rge r .  The a i m  of most systems is t o  supply 
v a t e r  t o  i nd iv idua l  f a m i l i e s  through metered p r i v a t e  connect ions.  S ince  
most f a m i l i e s  l i v e  i n  d i spe r s ed  communities t h i s  means l o n g  d i s t r i b u t i o n  
l i n e s .  

These l a r g e ,  complex systems a r e  n o t  vork ing  w e l l .  There a r e  problems 
of des ign ,  cons t ruc t ion .  and maintenance t h a t  make t h e  s y s t e m  u n r e l i a b l e .  
The problems of maintenance a r e  p r ima r i l y  t h e  r e s u l t  of t h e  lov funding 
l e v e l s  provided by t h e  government. I n  a d d i t i o n  t o  t h e  problems of  r e l i -  
a b i l i t y ,  vh ich  limits t h e  number of people  se rved ,  t h e  government d i s -  
courages t h e  use of c o m u n a l  f a c i l i t i e s  by l o c a t i n g  them inconvenien t ly  
and sometimes c l o s i n g  them completely. Th i s  means t h a t  o f t e n  r u r a l  
s y s t e m  d e l i v e r  v a t e r  t o  a  sma l l  number of e l i te  u se r s .  

A I D  has  provided funding t o  s e l f -he lp  systems through CARE-Kenya. Systems 
b u i l t  by communities under  s e l f -he lp  programs a l s o  have problems of 
r e l i a b i l i t y  but  u s u a l l y  serve t h e  e n t i r e  community. 

There a r e  a  number o f  l e s s o n s  and po l i cy  imp l i ca t i ons  f o r  bo th  A I D  and 
o t h e r  developing c o u n t r i e s  adopt ing  a  n a t i o n a l  program. These i n c l u d e  
i n s u r i n g  adequate  f u n d ~ n g  f o r  ope ra t i on  of systems, s e l e c t i n g  technology 
from t h e  f l l l  range of op t i ons  a v a i l a b l e ,  and i nvo lv ing  t h e  coumnunlty 
i n  t h e  p rocz s s  of p rov id ing  supp l i e s .  



PREFACE 

The evaluarlon of Kenya rural water supply was carried out during a S-veek 
pcrlod beginning July 2 3 .  1979.* It covered 22 cornunities in the Eastern, 
Ccntr.11. Kilt Valley. Yestern end Yyanra Provinces. Four types of systems 
were surveyed. They were those: 

1. built and operated by the Ministry of Water Development (MUD): 

2. built by others but operated by the MUD: 

3. liarorbee or self-help projects; and 

4. water projects built, owned, and operated by associations 
of members. 

The team interviewad officials from the Ministry of Water Development; 
bilateral and multi-lateral donors; consulting firms active in the rural 
water supply field and AID personnel. In the field the team was accompanied 
by an engineer from the Ministry of Water Development. The only limitations 
in examining the actual operating condi.tions of the water systems were 
imposed by time. distance and road conditions. 

Regional and District vater engineers were interviewe; and physical inspections 
were made of individual system. In each village a standardized interview 
was cospleted. Where possible, the village chairmen and/or secretary and some 
village elders were present. For those systems that were built by Harambee 
committees as many members of the committee as were available were assembled. 
Women were seldom part of the interviewed group but would gather at the site 
of the meeting. There were exceptions. One woman was a member of a Harambee 
committee and v o m n  participated in some of the group interviews. At one 
site it was the women who answered questions about the benefits of the supply. 

h e  team is grateful for the support of the Ministry of Water Development 
which detailed an official, Moses Sika, to assist with the field work, and 
to the other donors--the Swedish (SIDA) and the Canadian (CIDA) development 
agencies; CARE-1.enya. and the Wcrld Bank vhich provided evaluation studies 
and infornatiwl about their activities. We are especially grateful to 
Martha Whiting of CARE-Kenya and to Abagail Krystal, a CARE consultant, who 
provided us with a manuscript of a recently completed study of CARE-Kenya 
projects. 

Finally, we would like to acknovledge the excellent cooperation received 
from the Kenya Missionwhichmade the task cot only possible, but pleasant. 

* h e  team consisted of Daniel Dworkin. Bureau for Program and Policy 
Coordination. Office of Evaluation, U.S. Agency for International 
Development; and Ross Hagan. Development Alternatives. Ine. 



I. POLICY. ISSTITUTIOSS. SETTIWG 

A.  Introduction 

Since 1970. the governmen1 has been actively pursuing a major 
program to provide everyone in the country with an improved source 
of water by tl~e end of the century. The government nssumed that 
if supplied with water tile people would enlny a hfgh cash i~~come, 
more rcliable subsistence, improved hcal~h, and more leisure. 

The program has been successful in the urban areas, where virtually 
everyone now has access to water from a nunicipal system. In the 
rural nrens only a small number of people are served. Estimates 
are that 1.5 million people live in communities with water systems, 
but not all these people have a reliable source of supply. 

The program to build water supplies in rural'areas has not failed 
because of lack of investment. The Ministry of Water Development 
(MWD) is allocated more development funds than anv other agency of 
the government. More than $70 million has been irvested since 1970. 
The 1979 budget calls for a further investment of $ 2 L  million for new 
water supply sysLeils and $4 million for rehabilitation of existing 
ones. In the five year period 1979-1983. $165 million in new con- 
struction and $18 million for rehabilitation of existing systems 
is budgeted. 

The investment has been assisted by a number of donors. The 
mjor support has come from the Swedish Government through SIDA 
which proviled $40 million. Others which have provided funding 
are the World Bank. Canada, the Netherlands, UNICEF and a number 
of private voluntary organizations. The United States has funded 
the supply of maLerials through a grant to C A R E - K ~ ~ ~ ~ . ~  

The problem. however. seems intractable. As new systems are built. 
recently completed ones are going out of service. The government 
has recognized the problem and in the new five yr3r development 
plan for 1979-1883, had adopted an interim goal which is more modest. 
increasing the number of rural residents served to 4 million. This 
is an increase of 2.5 million over those currently considered as 
having water supplies. 

Even if the program to provide 2.5 million more people in the 
rural areas with water is successful, it may leave almost as many 
people without water at the end of the five year period as there 
were in 1979 because ol population growth. Kenya has one of the 

 he present Operational Program Grant to CARE-Kenya for $300.000 ends in 
1379. Additional assistance is being considered. A preliminary proposal 
for assistance to self-help programs has been reviewed in 1979. 



highest rates of population increase in the world. The official 
est;m;lte of the growth rate is 3.5 percent. but some aemographers 
estlmte prcsent growth t o  exceed 4 percent and project that it will 
continue at this ;ate through the five year planning period. Using 
these assumptions. the pysent population of 15.8 million will rise 
to 19.5 million by 1984.- 

8. Project Selection 

Yith a growing realization that the goal of universal service may 
be unreachable in the near future the question of who will recieve 
the systems becomes more imporrant. All water systems built with 
central government assistance oust be approved by the local District 
Development Committee (DDC). The DDC includes district officials. 
representatives of the central government, members of Parliment. 
local government officials and elected members of local government. 
Theoretically, selection of the communities and determination of 
priorities is on the basis of need, but cornunities represented by 
articulate and influential spokespersons are the ones most likely 
to receive high priority. Since these are often the wealthier 
more educated communities, poorer communities are often overlooked. 
A change is planned. During the middle of the present planning 
period the government will shift in emphasis to the basic needs 
policy. This will be accomplished by changing the method of project 
selection to ensure that projects are provided for the communities 
with the greatest needs.3 

C. Ministry of Water Development (EIWDI 

The government has given the MWD the overall responsibility for "the 
development, operation and maintenance of supplies and conservation 
of the nation's water resources". The MWD was formed as a separate 
agency in 1974. Previously it had been a branch of the Ministry 
of Agriculture. 

The Ministry functions as a highly centralized unit with planning 
and project implementation centered in the headquarters at Nairobi. 
It has branch offices in each of the eight provinces. The regional 
offices are headed by a Provincial Water Engineer (PWE). The 
responsibilities of the PWE are to operate and maintain the systems 

'~ecent Demographic Trends in Kenya and Their Implication for Economic and 
Social Development. R.A. Henin, F. Hott and S. Mott. Mimeo n.d.n.p.. p. 26. - 

3 
Development Plan for the Period 1979 to 1983, Part I, Covernwnt of Kenya, 
p7 194. 



in thc Provlnce. to extead existing distrib~ition lines, to install 
lndivldual connections. and to provide technical assistance to 
saall self-help projects. Each provincial office has a number of 
dlstrlct otfices headed by a Distrl~t Water Offlcer (DWO). The 
opcrntions of the provlricial offices are hampered by poor communl- 
cartons, Lack of vehicles, poorly trained staff, shortages of 
funds. and a restrictive proccdure that prevents purchase of local 
supplies and equlprnent. 

D. Institutional Support 

Rural vater supply construction activities of the MWll are undc-raken 
under two different categories. The main program is the Rural Water 
Supply Program (RWS). Originally startpd in 1970. there are now 
four sepa,.ate programs: RWS I. RWS 11, RWS 111, and RWS I V .  The 
First three vere jointly funded by the Governments of Kenya and 
Sveden: the RWS IV program is funded tlirough an agreemefit vith the 
World Bank. The program is currently in its fourth phase. RWS 1 
was funded in 1970 and had a scheduled completion date of 1972. The 
other tvo programs folloved successively and vere to last two years. 

E. Self-help Programs 

A seconu program that is now the responsibility of the Mm is the 
Harambee or self-help vater projects. Self-help is a concept actively 
promoted as a development strategy by the first President of Kenya. 
Jomo Kenyatta. and is being continued under President Moi. Self- 
help is not confined to vater; it. has been responsible for many 
of the schools and health clinia in rural areas. Self-help programs 
raise funds and mobilize community contribution of labor for specific 
projects. Approval by the DDC is required before a project can be 
designated an official Harambee project. When approval is obtained. 
the HWD reglonal office assists the effort by furnishing technical 
advice on design, construction and operation, and by contributing 
materials. 

Aside from assietance to CARE. additional U.S. assistance is provided 
by Peace Corps volunteers attached to regional offices of the MUD. 
They, too, furnish technical advice on design, construction, and 
operation of self-help syctems. 

F. Nev Directions 

Projects by the HWD never have involved the public in the develop- 
ment of nev vater schemes. In contrast, self-help schemes represent 
the ultimate in public involvement. Beginning vith the systems 
designed in 1982, a nev approach will be introduced that vill integrate 



t h c  s e l f -hc lp  p r o j e c t s  and t he  regula r  FWD program. The r e s u l t  
cnvisIoncd w l l l  be t o  spread the  publ ic  funds f o r  water over  a  
l a rp s r  p o p u l o t i o n . ~  

Rural x a t c r  supply p r o j e c t s  a r e  resource management a c t i v i t i e s ,  
changing the  d i s t r i b u t i o n  of water  over time and space. If wate r  
sources  a r e  c l o s e  and i f  they a r e  a v a i l a b l e  through the  yea r  i n  
s u l f i r i c n t  quan t i t y  even durin: years  of drought ,  the  problem is 
easy. This  is not  t r u e  i n  Kenya. Ra in f a l l  v a r i a b i l i t y  is extreme 
between a r e a s  of t he  country,  between seasons.  and from yea r  t o  
ycar .  Although some of  the h igher  a r e a s  between Nariobi and Lake 
V ic to r i a  rece ive  2500 mi l l ime t e r s  of r a i n f a l l .  over  seventy percen t  
of t h e  land a r ea  is c l a s s i f i e d  a s  a r i d  o r  semi-arid.  Along t he  
nor thern  border  some a r e a s  recei-e  l e s s  than 25 mi l l ime t e r s  of r a i n  
annual ly .  

Rain i s  not  d i s t r i b u t e d  throughout t he  year .  bu t  f a l l s  i n  one o r  
two r a iny  seasons. During the  rest of t he  yea r  many s t reams anad ponds 
a r e  dry. Stream flows dur ing  many per iods  a r e  h igh ,  washing ou t  
water in takes  loca ted  a long  r i v e r s  and s i l t i n g  up i n t akes ,  p i p e l i n e s .  
and r e se rvo i r s .  Reservo i r s  must be l a r g e  t o  provide s t o r a g e  dur ing  
drought per iods.  Under these  condi t ions  groundwater is u s u a l l y  a  
b e t t e r  source.  Groundwater, however, is l i m i t e d  and when it does 
occur  the  q u a l l t y  i s  o f t e n  unsa t i s f ac to ry .  

P a t t e r n s  of Set t lement  

Populat ion d e n s i t i e s  i n  t he  r u r a l  a r e a s  of Kenya vary between 2 t o  
over  2000 persons per square m i l e  depending p r ima r i l y  on t h e  ag r i -  
c u l t u r a l  p o t e n t i a l  of the  land.  I n  t he  spa r ce ly  s e t t l e d  a r e a s  t h e  
populat ion is o f t e n  nomadic, but  even i n  t h e  most densely s e t t l e d  
a r e a s  people l i v e  i n  d i spersed  communities on t h e  land they c u l t i v a t e ,  
r a t h e r  than i n  towns. The d i spersed  populat ion complicates  t h e  problems 
of p rov id ing  water  s e r v i c e  e s p e c i a l l y  i n  l i g h t  of t he  government's 
emphasis on i nd iv idua l  p r i v a t e  connections as t h e  s tandard  of s e r v i c e .  
I n  t he  a r e a s  of t he  country t h a t  a r e  c l a s s i f i e d  a s  having high o r  
medium a g r i c u l t u r a l  p o t e n t i a l  and where 80 percen t  of t he  r u r a l  
popula t ion  l i v e ,  t he  government po l icy  is t h a t  t he  use of p r i v a t e  
metered connect ions is e i t h e r  p r e f e r r ed  (high p o t e n t i a l )  o r  encouraged 
(medium p o t e n t i a l  a r e a s ) .  The emphasis on p r i v a t e  connect ions where 
t he  populat ion is d ispersed  r e q u i r e s  long d i s t r i b u t i o n  l i n e s  and 
r e s u l t s  i n  high pe r  c a p i t a  c o s t s  (Table 1 ) .  Also t he  p ~ e o c c u p a t i o n  
with l a r g e  complex systems ha s  by-passed t he  more remote c o r n u n i t i e s  

4 
Development Plan,  OJ.&., p. 3. 



s n p e c i a l l y  t h e  people  l i v i n g  i n  t h e  a r i d  and semi-ar id  l a n d s  w i t h  low 
a g r i c u l L u r a 1  p o t e n t i a l .  Tho nuwly announced p o l i c y  cn p r o J e c t  se- 
l e c t i o n  is dcslpn-d t o  s h i f t  t h e  p r e s e n t  emphasis  t o  communities 
c u r r e n t l y  no t  conr lde red .  

I I .  PRACTICES 

A .  RurJl h'ater Supply Prowam 

Thc Y& is r e s p u n s i b l e  f o r  a l l  w a t e r  a c t i v i t i e s  ir: Kenya. The RWS 
program is the  major e f f o r t  of t h e  NWD. I n  t h e  Development I ' lan 
i t  r e c e i v e s  two-thi rds  of t h e  budget  f o r  r u r a l  wa te r  supp ly  sys tems.  
The programs t o  b u i l t  r u r a l  w a t e r  sys tems i n  Kenya have been uniformly 

. s u b j e c t  t o  d e l a v ,  c o s t  o v e r r u n s ,  and overs t a t ement  of t h e  p o p u l a t i o n  
s e r v e d  by t h e  system. The RUS I program f i n i s h e d  approx imate ly  h a l f  
t h e  sys tems  scheduled by t h e  complet ion d a t e .  The c o s t  o f  t h e  sys tems  
b u i l t  was 95 p e r c e n t  h i g h e r  than planned. The RWS I1 program was 
s u b j e c t  t~ more d e l a y ;  l e s s  than h a l f  t h e  sys tems  were b u i l t  d u r i n g  
t h e  two yea r  p r o j e c t  pe r iod .  Cos t  o v e r r u n s ,  however, had d e c l i n e d  
t o  59 p e r c e n t .  I n  t h e  RWS 111 program d e l a y  i n c r e a s e d .  The p r e s e n t  
e s t i m a t e s  a r e  t h a t  t h e  p r o g r m  w i l l  be completed i n  1980. f o u r  
y e a r s  behind s c h e d u l e  f o r  a  two y e a r  program. 

The r e a s o n s  f o r  t h e  d e l a y  i n c l u d e  problems of o b t a i n i n g  m a t e r i a l s  
from s u p p l i e r s  50 th  w i t h i n  t h e  c o u n t r y  and from abroad ,  a  s i x  t o  
e i g h t  month b u r e a u c r a t i c  d e l a y  i n  purchas ing  o f  m a t e r i a l s ,  r e s t r i c -  
t i o n s  on impor t s ,  l a c k  of s k i l l e d  s t a f f ,  s h o r t a g e  of t r a n s p o r t  and 
d r i v e r s ,  poor  coorrXnat ion w i t h  r e g i o n s  and bad a d m i n i s t r a t i o n .  
Cost o v e r r u n s  were caused by t h e  i n c r e a s e d  c o s t s  o f  l a b o r  and 
m a t e r i a l s ;  inadequa te  and i n a c c u r a t e  b a s e l i n e  d a t a ;  expans ion  of t h e  
size o f  sys tems;  and.  above a l l .  implementat ion d e l a y s  i n  a  t ime  o f  
r a p i d  i n f l a t i ~ n . ~  A b r i e f  summarizat ion of f o u r  t y p i c a l  RWS schemes 
is shown i n  Tab le  1. 

B. S e l f - h e l p  

S e l f - h e l p  p r o j e c t s  a r e  c r e d i t e d  w i t h  s u p p l y i n g  1 8  pe rcen t  o f  a 1 1  
t h o s e  se rved  by r u r a l  w a t e r  sys tems.  The government is s h i f t i n g  
t h e  emphasis from t h e  r e g u l a r  RWS program t o  t h e  s e l f - h e l p  mode t o  
i n c r e a s e  t h e  impact  o f  r u r a l  w a t e r  inves tment s .  A donor  h a s  
funded over  $7 m i l l i o n  worth  o f  m a t e r i a l s  and c o n s u l t a n t  s e r v l c e s  
over  t h e  p l a n  pe r iod .  

The CARE-Kenya Water Development Program s t a r t e d  i n  1975 w i t h  A 1 3  
f i n a n c i a l  a s s i s t a n c e .  The o b j e c t i v e  was t o  p r o v i d e  m a t e r i a l s  and 
equipment t o  s u p p o r t  Harambee p r o j e c t s  which had r a i s e d  a t  l e a s t  h a l f  
o f  t h e  fund ing  from t h e  community. The p r o j e c t s  were t o  be 

5 ~ u r a l  Water Eva lua t ion ,  O J . ~ . .  Vol. 11, 815. Also  see Appendix B. 



PROJECT 

T e t u  
Thegenge  

I n o i  

West 
Karachuonyo  

Chepa lungo  

TABLE 1 

COSTS OF FOUR SYSTEUS A N D  THEIR PIPE A N D  FITTINGS FOR DISTRIBUTION NETWORKS 

NUMBER OF 
A N D  FITTINGS COST OF PIPES TO INDIVIDUAL 
($U.S.) SYSTEM TOTAL COST CONNECTION! 

a 
I n c l u d i n g  K i o s k s .  

NUMXER OF 
COMMUNAL 
W A T E R  POINTS'  
( ~ 1 0 0 )  
L 

lo. OF I FAMILY 
' A H I L I E S  SERVED($US) 
8PRVED PIPE 6 

FITTINGS 

grDVi ty  

g r a v i t y  

d i e s e l  
pt.mped 

I 

I i e s e l  m 
pumped 

I 

b ~ s a u m i n g . 5 0  f a m i l i e s  f o r  each  communal w a t e r  p o i n t  a n d  o n e  f a m i l y  p e r  i n d i v i d u a l  c o n n e c t i o n .  

S o u r c e :  B u r a l  P o t a b l e  Water  S u p p l y  E v a l u a t i o n .  Vol .  111. Annex, V I A K .  N a i r o b i .  1978 .  



d c n i ~ n c d ,  sup r rv in rd  and inspec tcd  by t he  MUD. V i l l age r s  were t o  
r o n t r i b u t c  fundq and 1.1bor. CARE v . 1 ~  t o  s e l e c t  p ro j ec t s .  provide 
mte rL11a  and a d c f n l a t e r  t he  p r o j e c t .  

The CARE-Kenya proEram v.is designed t o  complete t h i r t y  p r o j e c t s  
annua l ly  t h a ~  would sc rvc  300.000 people. A f t c r  the  f i r s t  yea r ' s  
e f f o r t s  only t m  proJcc tn  h?d been completed. Per c a p i t a  c o s t s  a r e  
m r e  than twice t he  p ro j ec t  estimate. AID'S con t r i bu t i on  was t o  be 
$1.00 per  b c n c f i ~ i d r y .  The a c t u a l  c o s t s  were $2.07 for  t he  f i r s t  
systems f ~ n i s h e d . ~  Evpn t h i s  i n c r r . ~ r e  of over  100 percent  unde r s t a t e s  
thc  a c t u a l  c o s t  per  bene f i c i a ry  s i n c e  some of the  systems were not  
working a t  a11 and o t h e r s  were not  working r u l i a b l y  dur ing  t he  
tcam v i s i t .  

Reasons given f o r  t he  problems a r e  widely s c a t t e r e d  p r o j e c t s ,  which 
a r e  d i f f i c u l t  t o  superv ise :  l i t t l e  o r  no con t r i bu t i on  by t h e  com- 
nuni ty:  and l i t t l e  a s s i s t a n c e  from t h e  government vhich had agreed 
t o  des ign .  s u p e r v i s q a n d  i n spec t  t he  s e l e c t e d  systems. 

Thrce CARE p r o j e c t s  ve r e  v i s i t e d  i n  the  eva lua t i on  (Appendix D). 
Only one was providing a  r e l i a b l e  source  of supply.  Two of the 
systems were poorly designed. Thc system s e r v i n g  R iu r i  t h a t  CARE 
l i s t e d  a s  completed i n  1975 is s t i l l  not  opera t ing .  The R i u r i  p ro j ec t  
is  not  completely t y p i c a l  of systems t h a t  CARE has  a s s i s t e d .  but  
i t  is i l l u n t r a t i v e  o r  the d i f f u s i o n  of e f f o r t  over  a  long per iod of 
t ime t h a t  goes i n t o  some of t h e  s e l f - h e l p  p r o j e c t s  i n  Kenya. In  
a d d i t i o n  t o  t he  suppor t  given by CARE. R i u r i  has  received funding 
from t h e  I t a l i a n s .  t he  Dutch, a  Dutch p r i v a t e  o rgan i za t i on ,  and a  
loan from a  coopera t ive  bank. When another  CARE p r o j e c t .  the  Raphedi 
system. is completed it v i l l  s h a r e  an i n t a k e  and pump which is cur- 
r e n t l y  inadequate  t o  se rve  a  neighboring market town. 

C. Fu ture  D i r ec t i ons  

The government is concerned wi th  t he  imp l i ca t i ons  of t he  c o s t s  and 
e f f e c t i v e n e s s  of the  e n t i r e  r u r a l  water  program and is planning a  
r ev i ev  of t he  long-term o b j e c t i v e s  dur ing  t he  e a r l y  per iod  of  t h e  
new p lanning  per iod .  A number of reasons  a r e  c i t e d .  Water drvelop- 
ment must compete v i t h  o the r  needs, c o s t s  of t he  p r o j c c t s  a r e  in- 
c r ea s ing  f a s t e r  than a v a i l a b l e  funding, schemes a r e  g e t t i n g  l a r g e r  
and more complex, t e chn i ca l  manpover is s h o r t ,  and t h e r e  is  a  need 
t o  d i r e c t  more funds t o  maintaining e x i s t i n g  schemes. 7 

' " ~ n  Evaluat ion of CARE Ass i s t ed  V i l l age  Water Development A c t i v i t i e s  i n  
Kenya", Huntley Biggs and John R. Scho t t .  American Technical  4 s s i s t ance  
Corporation. August 28.  1976. 

7 
Developnent Plan,  ?I.%. . p. 193. 



In t r a v r l l n f i  t l ~ r n u ~ h  r u r ~ l  Kcrtva i t  soon becomes c l e c r  t h a t  people va lue  
water p r e f e c t s  h i ~ h l y .  I t  1.3. In .I sense.  s u r p r i s i n g  s i n c e  t h e  f a i l u r e s  

s y s t e m  a r c  wel l  k n m  t h r c u ~ h o u t  t hc  a rea  and. fu r thermore ,  s t u d i e s  
'n the  l v ~ c t  of r u r a l  water supp l i e s  on t he  u s c r s  have not  shorn sub- 
h t m t l a l  hcne r l t u  t o  t he  community from improved supply. C e r t a i n l y ,  i f  
t h e r e  is an impact, i t  nust  be found nvong the  u s e r s  of  xyatems t h a t  work. 

Rur.11 systems i n  Kenya range irom chose which a r e  completely 
re lL1bl r  t o  those which never work. Along t h i s  continuum the  MJD has  
dcf invd : ~ : i . l b l c  svstcms a s  those  which do not  have r e p e t i t i v e  in- 
t e r r u p t l m s  i n  ~ c r v l c t  which cont inues  f o r  two days. Using t h i s  
d e l i n l t i o n  i-o J l.irc? sam l e  of ?IWD water  systems.  VIAK found t h a t  
55 percent  were r t - l l ab i e . 1  These systems were b u i l t  under t h e  
Rh'S programs. In  the  mlx of sy3tem.s v i s i t e d  i n  t h e  c u r r e n t  eva lua t ion .  
4 3  percent  (10 of 23) were r e l i a b l e .  

The reasons f o r  systcms not working a r e  o f t e n  s imp le  -- no f u e l ,  
a  brokcn p ipe l i ne  o r  an i n t ake  plugged with silt.  Sometimes they 
a r e  more complex and exceed t he  a b i l i t y  of those  r e spons ib l e  f o r  
t h e i r  m~ in t r , i ancc .  

Most r eg iona l  and d i s t r i c t  o f t i c e s  a r e  not  equipped t o  ope ra t e  
and maintain t he  systems which a r e  t h e i r  r e s p o n s i b i l i t y .  I n  t h e  
v i s i t s  t o  reg iona l  and d i s t r i c t  o f f i c e s  t he  fo l lowing  problems a r e  
apparent .  

-- The a r e a s  t h a t  reg ions  cover  a r e  f a r  l a r g e r  than can 
be adequately covered. Some systems a r e  more than 
a  day's t r a v e l  from the  n e a r e s t  o f f i c e .  

-- Transport  of a l l  k inds is s h o r t  and r e p a i r  f a c i l i t i e s  
For e x i s t i n g  v e h i c l e s  a r e  inadequate .  

-- Some systems t h a t  r e q u i r e  pe r i od i c  s u p p l i e s  of  f u e l  
a r e  remote and o f t e n  loca ted  on roads t h a t  are 
d i f f i c u l t  a t  any time and impassible  i n  r a i n y  weather.  

Some of t he  technolog ies  t o  d e l i v e r  water  a r e  i n h e r e n t l y  more 
r e l i a b l e .  Grav i ty  systems r e q u i r e  no f u e l  d e l i v e r i e s  and a r e  n o t  
ou t  of s e r v i c e  f o r  long per iods  because of sho r t age  of  engine 
components. 

' ~ u r a l  Water Evaluat ion,  =.&.. Vol. I, p. 11, 1, 17. 



In the systcmi visited in the evaluation more than half of those 
drpendlng on gravlty were reli.~blc while only a qunrter of the 
dlraal systems were operating adtisfnctorily (Table 2). Main problems 
were design, poor auintcnance. m d  lack of fuel. 

TABLE 2 

RELIzUILITY OF OBSERVED SYSTEMS BY TECllNOLOCY 

Technolo~v Number Number Relinhle Percent Reliable 

Dlesrl Driven Pumps 12 3 25 
Cravlty 9 5  55 
Other (Electric Pumps) ,- 2 - 2 100 - 

TOTAL 2 3 10 4 3  ' 

The mthod of supplying water to users preferred by the MWD in 
all but low potential areas, is the individual metered private 
connection. In an effort to encourage users to pay for individual 
connections. the MWD restricts the number of comunsl water points 
(CWPs). closes some after construction, fails to repair those that 
go out of service, and restricts the hours of water availability 
at ones that are open. The effect is to decrease the numbers of 
people served by a system. When the users of a system are primnrily 
served by CWPs and these are closed, the population s e w e d  by the 
system may decrease dramatically. The result is that often the 
users of rural water systems operated by the FWD in Kenva are tbe 
wealthier members of the community. The reasons grow out of the 
policy of the government to collect payments for water used.9 The 
objective of requiring users to pay is desireable, but the effect 
of the operation of the payment system sometimes means that rural - water suppliea are highly subsidized methods of bringing water to an 
elite minority. 

A study of four systems over a period of time documents the restriction 
of service at C W P S . ~ ~  The four systems had 329 CUPS when they were 
constructed in 1973. By 1976, nearly two-thirds had been closed. 

9 ~ o r  a revised statement of the newly announced policy on water pricing, 
see Appendix 6. 

'O~ural Water Evaluation. OJ.&., p. 615 .  



Onc bvwrcm. Tetu Thepen~c. originally had 125 CKPs which were 
innt*~llrJ to serve 67.500 peoplc. All were subsequently closed 
and the svstcm. which cost over $1.300.000. vaa servin~ 889 unmetered 
prlv.1~~ connections. Each connrrtion rcprcscntcd an investment by the 
governcent uf nrurly 51,500. Calculating thc dcprcciation on weighted 
averngc of 28 yedrs and without intcrcst on the investment, the 
nysrem requires .in opcrntinR subsidv of $100 pcr year for e,ch private 
connccrion.ll This is in addition to the S25lper connection paid in 
watcr r.rtcs annually. (See Table 3.) 

Thc s.1m conditions vere observed in the field evaluation. In six 
of the tcn rcllable systcms visited, users wlthout individual con- 
nectlons were discriminated against in the provision of water. In 
a scventh, the system -- although it was capable of functioning 
adequately -- vas operating for only two hours a day to encourage 
uscrs to pay for individual connections. The folloving conditions 
were obscrved in the evaluation. 

The Lake Nakuru Settlement Clcheme employs six people 
to overate a new electric submersible vumo installed in 
a deep well. TWO lister motor generatbr iets (one in 
operation and one a spare) provide electricity to the 
pump. Water is supplied to the village for one hour 
in the morning and one hour in the afternoon. Nost of 
the community cannot he served in this pcriod and must 
resort to traCftiona1 sources of supply at some distance 
from the village. 

Nvnbondo is a system providing treated chlorinated 
vater to 172 individual connections and six CWPs. 
Tventy-two CWPs in a high density population area vere 
closed because taps vere inoperative. Fifteen employees 
run the systm which includes four diesel pumps and o vell- 
designed treatment plant. 

The West Acre Pipeline employs four people and serves 
only 96 private connections. All CWPs are closed. 

The Alour Project was started as a Harambee scheme in 
1964. Since then the operation and maintenace of the 
system have been taken over by the MUD. The system 
serves ten families with indiviaual connections. 
Twenty-four other private connections serve schools, a 
health center, other institutions, and.a single operator 

"A twenty-eight year life was calculated by VIAK using a u-::dl life 
of between 10 to 40 years on the various components of the system. 
Rural Water Evaluation, op.cit., Vol. 3 Annexes. Section 6 / 5 .  



TABLE 3 

LEVEL OF SERVICE AND REVENUE FRON FOUR PROJECTS 
1977 DATA 

I I ' Potential / Individual i Z of 
I Potential Consumers 8 Connections I  CUP^ 

Scheme : Consumers I ;:::nth1 b2 metered i flat rate Yioskn ! T T a T  

t 
I I Tetu 

Thegenge. ( 67.500 / High 1 450 

Revenue 
N Collected 

I 

High-j 400 / 9 5  1 19ld ' 52 / 
Medium I - I I 
Uedium 245 I 1 9  

I 
! : 64 1 

tied ium-j 130 I i 88 i 
LOW ! i ! 

'By September. 1976, there were JO conmuaal water points or kiosks in operation. Since then 
4 kiosks and 6 communal water points were opened. 

b ~ i d - 1 9 7 6  data. 

C 
Nearly 100 percent of the revenue is collected from the flat rate users ac the rate of Shs 151month. 
Nothing is collected from CUPS. 

d 3 ~ ~  connections have been requested but not installed because of lack of funds for materials 
to make the connections and a shortage of water to serve more users. 

Source: Rural Water Evaluation. 9.e.. Vol. 3 Annexes. Section 615. 



of  a  wdte r  k iosk  i n  t h e  market c e n t e r .  The l a t t e r  is 
a t  o h i g h e r  e l e v a t i o n  s o w  d i s t a n c e  away from t h e  
pump a t  t h e  rnd  of on e x c r n s i v e  d i s t r i b u t i o n  network 
and. aa a  r c s u l t ,  t h e  supp ly  is u n c e r t a i n  even when t h e  
pump is working. 

C h e p a l u n ~  is a  sys tem w i t h  an e s t i m a t e d  400 i n d i v i d u a l  
connec t ions  and no CUPS. There  were 88 ChTs a t  t h e  
I n c e p t i o n  of t h e  p r o j e c t  b u t  a l l  a r e  now c l o s e d .  

Nvahera s e r v e s  a  community w i t h  110 i n d i v i d u a l  c o n n e c t i o n s  -- 
and ~ l o  Ch'Ps. I t  r e q u i r e s  s i x  pereons  t o  run  t h e  system. 
There  a r e  e p p r o x i m t e l y  100 f a m i l i e s  l i v i n g  c l o s e  t o  
t h e  p i p c l i n c  who a r e  no t  se rved  by any communal f a c i l i t y .  

C. Reported Impacta 

A m a j o r i t y  of  r e sponden t s  i n  t h e  c o m u n i t i e s  i n t e r v i e v e d  r e p o r t e d  
t h a t  r e l i a b l e  r u r a l  wa te r  sys tems  improved h e a l t h ,  i n c r e a s e d  income. 
had b e n e f i c i a l  e f f e c t s  on women and c h i l d r e n ,  and node t h e  c o r n u n i t y  
f e e l  p r o g r e s s i v e .  Of t h e  22 communities. 10 r e p o r t e d  b e n e f i t s .  
9 r e p o r t e d  no b e n e f i t s ,  and i n  3 communities t h e r e  was no 
consensus .  

There  v a s  a  s t a t i s r : c a l l y  s i g n i f i c a n t  d i f f e r e n c e  i n  s e l f - r e p o r t e d  
h c a l t h  b e n e f i t s  i n  c o n a u n i t i e s  se rved  v i t h  r e l i a b l e  and u n r e l i a b l e  
s u p p l i e s .  In  t h o s e  c o m u n i t i e s  where t h e r e  was a r e p o r t e d  impact.  
improved h c a l t h  was a lwa)s  c i t e d  a s  one o f  t h e  b e n e f i t s .  Of t h e  
communities t h a t  had r e l i a b l e  s u p p l i e s  e i g h t  r e p o r t e d  e i t h e r  o r  
both  lower i n c i d e n c e  o f  s k i n  d i s e a s e  o r  l e s s  d i a r r h e a ,  v h i l e  two 
d i d  no t  mention any  change. Of t h e  twelve  c o m u n i t i e s  se rved  by 
u n r e l a i b l e  s u p p l i e s ,  o n l y  two r e p o r t e d  h e a l t h  b e n e f i i s .  (See 
Tab le  4.) 

Other  b e n e f i t s  r e p o r t e d  were economic and s o c i a l :  i n c r e a s e d  a g r i c u l -  
t u r a l  p roduc t ion ,  t ime s a v i n g s  o f  "women and anlrnals" who w e r e  
t hen  a v a i l a b l e  f o r  o t h e r  t a s k s ,  more l e i s u r e  o r  b e t t e r  c o n d i t i o n s  
f o r  women, improved c lass room performance by s c h o o l  c h i l d r e n ,  and 
an o v e r a l l  f e e l i n g  o f  p r o g r e s s .  

The r e p o r t e d  impac t s  shou ld  b e  rega rded  v i t h  c a u t i o n  s i n c e  t h e y  a r e  
no t  backed up w i t h  d i r e c t  measures on h e a l t h  o r  on economic a c t i v i t y .  
I t  is,  however, one i n d i c a t i o n  o f  t h e  v a l u e  p laced  by people  on 
an  improved supp ly .  C l e a r l y .  t h e  a v a i l a b l e  d a t a  shows t h a t  t h e r e  is 
a s i g n i f i c a n t  d i f f e r e n c e  i n  p e r c e p t i o n  o f  b e n e f i t s  b e t v r e n  u s e r s  
se rved  by a  supp ly  t h a t  is r e l i a b l e  and one t h a t  is no t .  



TABLE I 

 CONSENSUS^ OF  COMMUNITIES O N  HEALTH BENEFITS: 
RELIABLE AND UNRELIABLE SYSTEXS 

Number o f  Communities 
tem Reliability ]Benefits i No Benefits I No Consensus 

1 

I I I I 
I 

Reliable 8 2 0 
I 

Not Re1 Iable z 2  - 7 3 i - 
'Where a person from the group of users assembled for the 
interview stated a n  effect o n  health and the others agreed 
it was considered a community consensus. 

Z ~ l t h o u g h  one of the two supplies wab rategorized a s  unreliable 
a portion of the community was served reliably. The health 
benefits were reported only for the portion of the community 
that w a s  reliably served. 

TABLE 5 

BENEFITS OTHER THAN HEALTH REPORTED BY COMMUNITIES 

. Benefit No. of Communities Reporting 

Increased Milk Production 3 

Increased Coffee Production 2 

Availability of Women for 
Alternate Labor 

2 

More leisure and Better 
Cond icions for Women 

2 

Availability of Draft Animals 1 
for Alternate Labor 
School Children do Better 
in Class 1 L 

Peel Progressive 1 I 
one o f  the communities this is an anticipated benefit 

because cattle watering troughs are being constructed. 



A d i s t u r b l n ~ ,  mmhcr o f  r u r a l  wa te r  sys tems i n  Kenya have a  very  s h o r t  
I i f u .  S i l m  n r \ v r  work w r l l .  O f  t h e  2 )  systems v i a i t c d .  on ly  10 were 
p rov ing  to  be r e l i . l b l c  s o u r c e s  of .;upply. These inc luded  a l l  c a t e ~ o r l e s  
of s y s t r n s :  t h o s e  b u i l t  by t h e  .WD a s  t h e i r  r e g u l a r  sys tems ,  self-he!? 
*chrmrs ,  county  c o u n c i l  nys tcns .  .and t h o s e  b u i l t  by p r i v a t e  a s s o c i a t i o n s .  
Ths Y-ll h a s  nppninted a  s t e e r i n g  committee and a p p r o p r i a t e d  $19 m i l l i o n  
f o r  r c .h3b i : i t a t fon  of wa te r  sys tems over  t h e  1979-1983 p e r i o d .  A number 
o f  J o n o r s ~  a re  s t tppor t ing  t h e  e f f o r t  -- C I D A .  SIDA. DASIDA, t h e  World 
Bdnk. CARE-Kenya and UNICEF. 

Systcms a r e  no t  f u n c t i o n i n y  because  o f  problems i n  d e s i g n .  c o n s t r u c t i o n .  
oper.?tion and m i n t e n a n c e .  Wliilc i t  is d l f f i c u l t  t o  i d e n t i f y  d e s i g n  and 
r o n s t r u c ~ i o n  problems wi thou t  a  complete  p h y s i c a l  examina t ion  of. t h e  
system. i t  is not  d l f f i c u l t  t o  a s s e s s  t h e  impacts  of poor  o p e r a t i o n  
;;nd nu in tcnance .  I n  t h e  sys tems v i s i t e d  t h e s e  inc luded  some sys tems  t h a t  
were o u t  of f u e l ,  e n g i n e s  n o t  f u n c t i o n i n g  because  o f  l a c k  o f  p a r t s  o r  
s e r v i c e  p e r s o n n c l ,  and l e a k i n g  o r  m i s s i n g  v a l v e s .  

Recur ren t  funds  t o  o p e r a t e  a  sys tem have  been e s t i m a t e d  on an  ave rage  
a t  a p p r o x i m t c l y  5 p e r c e n t  of t h e  c a p i t a l  c o s t s .  T h i s  v a r i e s  w i t h  sys tem 
s i z e  and type.  G r a v i t y  sys tems have t h e  lowest  c o s t s  w h i l e  pumped sys tems  
r e q u i r e  f u e l  and pump r e p a i r  v h i c h  i n c r e a s e  t h e  c o s t s  o f  o p e r a t i o n .  The 
o p e r a t i o n  and maintenance c o s t s  a r e  con t inuous  o v e r  t h e  l i f e  o f  t h e  
p r o j e c t .  Lhen a  r u r a l  v a t e r  sys tem is b u i l t  a s t r e a m  o f  fund ing  must b e  
provided f o r  as long a s  t h e  p r o j e c t  i s  t o  o p e r a t e .  I n  a 10-year 
program b u i l d i n g  an  e q u a l  number of s y s t r m s  each y e a r ,  t h e  5 p e r c e n t  
o p e r a t i o n  and maintenance component w i l l  b e  r e q u i r e d  on t h e  c u m u l a t i v e  
investment .  A t  c o n s t a n t  p r i c e s  t h i s  means t h a t  t h e  1 0 t h  y e a r  budget  f o r  
o p e r a t i o n  and maintenance w i l l  be  50 p e r c e n t  o f  t h e  c a p i t a l  budget  
l o r  t h a t  year .  However, t h e  5 p e r c e n t  a v e r a g e  needed must b e  i n c r e a s e d  
a s  i n f l a t i o n  i n c r e a s e s  t h e  c o s t s  o f  o p e r a t i n g  and m a i n t a i n i n g  a  sys tem.  

With f u e l  and o t h e r  import  c o s t s  s o a r i n g  a 20 p e r c e n t  i n f l a t i o n  rate would 
be reasonab le .  I f  a  c o u n t r y  is a b l e  t o  a l l o c a t e  a t o t a l  o f  $10 m i l l i o n  
a n n u a l l y  t o  c a p i t a l  investment  and o p e r a t i o n  and maintenance combined 
i t  would no t  be a b l e  t o  p r o v i d e  any new c a p i t a l  beyond t h e  f i f t h  y e a r  
t o  i n s u r e  t h a t  funds would be  a v a i l a b l e  t o  o p e r a t e  t h e  sys tems  i n  t h e  
t e n t h  year .  (See T a b l e  6 . )  

The government h a s  no t  provided t h e  n e c e s s a r y  fund ing .  I n  1978. r e -  
c u r r e n t  fund ing  was 8 p e r c e n t  o f  c a p i t a l  provided and r e p r e s e n t e d  
l e s s  than 2 p e r c e n t  o f  cumula t ive  a s s e t s .  A 1979 inves tment  of 
$16 m i l l i o n  I s  matched by an  i n c r e a s e  of $176.000 on d i r e c t  o p e r a t i n g  
funds  f o r  f u e l s ,  chemicals ,  and maintenace expenses ,  j u s t  ove r  1 p e r c e n t .  12 

1 2 ~ s t i m a t e  of Recur ren t  Expend i tu res  1979180, Government of Kenya. p. 359. 



TABLE 6 

CAPITAL A!!O OPERATION A N D  UISTESASCE COSTS OF A 
TEN-YEAR RURAL WATER SYSTEH 

( i n  S m i l l i on )  

Operation and Cumulatlve 
Yenr - Investment m i n t e n a n c e  -- Investment 

Assumptions: 

Maintenance t ake s  p r i o r i t y  over  capita!. investment.  
I n f l a t i o n  r a t e  of 20% annua l ly  f o r  Operation and Xaintenance. 
Xaintenance s t a r t s  i n  year  two. 
No o f f s e t t i n g  revenues. 

1 
Cumulative value o f  investment dec r ea se s  because of  l ack  of funds 
f o r  maintenance. 

Expenses f o r  t he  ope ra t i on  of systems should be borne by t hose  who 
a r e  served.  I n  the  approved 1978179 budget revenues from t h e  s a l e  of  
water  from i n s t a l l a t i o a  of new connec t ions  were exper ted  t o  cover 
20 percenr  of r e cu r r en t  expendi tu res .  The budget f o r  1979180 p r o j e c t s  
t h a t  revenues w i l l  i n c r e a s e  t o  cover  33 percen t  of costn.13 

I n  t h e  XLD t h e  problems of  ope ra t i on  and maintenance shor tage  is f u r t h e r  
complicated by t he  method of  revenue c o l l e c t i o n .  Funds paid by users 
do no t  r e v e r t  back t o  t he  MWD but  t o  t he  Of f i c e  of t h e  P re s iden t .  Some 
changes a r e  contemplated. During t he  1979-1983 per iod ,  t he  F i n i s t r y  
w i l l  assume f u l l  and d i r e c t  r e s p o n s i b i l i t y  f o r  b i l l i n g  and c o l l e c t i o n  
of  revenues from l a r g e  wate r  schemes. Medium and smal l  schemes 
(presumably r u r a l  p r o j e c t s )  w i l l  s t i l l  be b i l l e d  and t h e  revenues 
c o l l e c t e d  by the  O f f i c e  of the  P re s iden t .  



The rural wntcr program inaKenya has pone wrong. In the light of the 
Rovernmnt ~'omnitment. vhv has so much investment brought reliable water 
aupplies to so few pcople! There is no single answer to the question, 
bur a nusber of lcsaons ariae from the evaluation. 

A pricury cause of the problem is the concept of a rural water 
system as a method of delivering p ~ p e d  water to individual metered 
connections. h'ether this standard was adopted when SIDA provided 
funding in 1970 or whether this was the Government of Kenya's concept 
is not possible to determine. The concept is not always appropriate 
in Kenya. I t  leads to increased capital costs of systems, demands a 
higher level of design capability. more operational and maintenance 
funding. and an orqanization that can manage complex systems effectively. 
These preconditions do not obtain in Kenya. 

-- There is a shortage of Kenyan engineers. 
-- Capital costs are high. Estimates are that the cost 

per capita of universal service would be betireen 
$80 - $100 per capita based on present technologies 
and standards of service. If the current level of 
reliability and restriction of co~nmunal facilities 
continues, per capita costs for those adequately 
sewed wlll be between $320 and $400. 

-- Two thirds of the WD engineers are expatriates 
from varying backgrounds with short-term tenure. 
One third of the senior staff posts are either 
vacant or occupied by unqualified persons. 

-- Operational and maintenance funding is inadequate. 
- The WD has not yet sorted out its organizational 

structure. Regional offices are hampered by excessive 
control over purchases. Communication of regions 
with the district offices under their control and 
with the central headquarters is inadequate. 

The policy that everyone should have access to an improved source 
of water and that all users will pay for the service is completely 
at odds with the actions of the EM. The following contradictions 
are apparent: 



-- So one c o n a u l t a  t h e  community b e f o r e  b u i l d l n g  t h e  
sys tem t o  f i n d  o u t  what t h e  u s e r s  want i n  t h e  way 
o f  individual c o n n e c t i o n s  o r  CUPS s o  t h e r e  is no b a s i s  
f o r  design in^ the  sys tem t o  meet t h e  needs  of  t h e  
c o m u n i t y .  Indced. CUP9 a r e  u s u a l l y  l o c a t e d  t o  d i s -  
couraye t h e i r  use .  T h i s  i s  h a r d l y  a  p o l i c y  dcs igned t o  
encourage u s e r s  o f  t h e  c o m u n i t y  f a c i l i t i c s  t o  pav. 

-- Comunal  w a t e r  po lncs  a r e  c l o s e d  t o  encourage u s e r s  t o  
pay f o r  i n d i v i d u a l  s e r v i c e .  

-- The c o s t  of i n s t a l l i n g  i n d i v i d u a l  s e r v i c e  is s u b s i d i z e d  
t o  encourage u s e  y e t  t h e  b u r e a u c r ~ t i ?  p rocedures  
r e q u i r e d  t o  g e t  a  c o n n e c t i o n  d i s c o ~ x a g e  p o t e n t i a l  u s e r s .  

-- Since  i n d i v i d u a l  c o n n e c t i o n s  a r e  s u 5 s i d i t e d .  u s e r s  who 
have been "encouraged" t o  pay f o r  t h i s  s o u r c e  must 
o f t e n  w a i t  f o r  long  p e r i o d s  because  funds  a r e  n o t  
a v a i l a b l e  f o r  t h e  p o r t i o n  of t h e  c o s t  s u b s i d i z e d  by 
t h e  m. 

The number of u s e r s  s e r v e d  by an  i n d i v i d u a l  sys tem is l a r g e  e s p e c i a l l y  
c o n s i d e r i n g  t h a t  t h e  communities a r e  d i s p e r s e d .  Average sys tem s ize 
f o r  t h e  RVS I program was 5.000. The RWS I1 sys tem had a  d e s i g n  
p o p u l a t i o n  of 9.000. Those RWS 111 sys tems completed th rough  1977 
s e r v e d  an ave rage  o f  40,000 u s e r s .  

-- The s i z e  i n c r e a s e s  t h e  d e s i g n  complexi ty  s i n c e  coverage 
i n c l u d e s  an  e x t e n s i v e  a r e a .  Unless  t h e  a r e a  se rved  
is  l e v e l .  s e r v i c e  p o i n t s  w i l l  be a t  v a r y i n g  h e i g h t s  
above o r  below t h e  i n t a k e  c a u s i n g  a  v a r y i n g  p re&re  
s r a d i e n t  w i t h i n  t h e  svstem. Devices must be i n s t a l l e d  - 
t o  hold  p r e s s u r e  w i t h i n  t h e  working range  o f  che p i p e s  
and f i t t i n g e  used. 

-- Surveying and p i p e  i n s t a l l a t i o n s  must b e  c a r r i e d  o u t  
c a r e f u l l y  t o  p rov ide  even g r a d i e n t s .  I f  n o t ,  t r a p p e d  
a i r  may i n t e r f e r e  w i t h  t h e  d i s t r i b u t i o n  o f  wa te r .  

-- The number of pe r sons  u s i n g  each  s y s t e n  is l a r g e  and. 
a s  a r e s u l t ,  more a t t e n t i o n  is r e q u i r e d  t o  c n s u r e  
wa te r  s a f e t y  than  would be v a r r a n t e d  i f  few p e r s o n s  
used an  i n d i v i d u a l  system. 

-- Systems must b e  des igned  t o  b e  more dependab le  s i n c e  
a  s i n g l e  f a i l u r e  w i l l  mcan l a r g e  numbers o f  peop le  
n o t  g e t t i n g  wa te r .  



-- Thc need for larre amounts of water for each system 
rcstrictn the use of wells as a source since it is 
c1aix.d that there are few highly productive aquifers. 
The result is that nntlnnally 63 percent of the systems 
ure ;UI[.ICC S O U ~ C C S  includini: nearly half from rivers 
.md lakcs where thc potential for fecal contamination 
1s h i ~ h .  Only 17 percent of the water was derived 
from wells. 

The full range of tc+hnologicol choice has not been exploited in 
Kenya. If the country is evcr to approach its goal of providing 
univcrsal supply to all rural residents. groundwater sources should 
be exploited. There are traditional hand dug shallow wells in use: 
The use of improved shallow wells and handpumps should be encouraged. 

5. Policy Implications 

(1) Kenya has not matched the level of technology with the ability 
of the institutions to keep it functioning. Rural water 
projects require varying amounts of institutional support 
based on the technology used. At one extreme is the use of 
open shallow wells or protected springs. Such methods of 
lmproved supply can be installed and be reliable with little or 
no input from outside agencies. As the technology level becomes 
more sophisticated. the support required becomes more extensive. 
Where diesel pumps are used to distribute treated disinfected 
water a continual supply of spare parts, chemicals, fuel and 
trained people is required. Such re-supply m s t  be carried out 
throughout the year regardless of seasonal wcather conditions. 
Also, imported items such as parts and chemicals, often from 
hard currency areas, must be available. 

An assessment should be made of what systems are currently 
being supported reliably by the existing agencies and projects 
should be designed at that tochnological level. Where other 
technologies are proposed which have not been reliable within 
the country or have not been used, specific provisions should 
be umde to improve the ability of the institution to support 
the systems and take into account the complete range of services 
that must be provided to support the advanced technology. 

(2) The Government of Kenya produces only a quarter of the funds 
necessary to support the systems installed. This is a reality 
and it should be assumed that the amc..&s of funding historically 
provided in any country are the amounts that will be available 
in the future. If systems cannot function at the level of 
support provided, other sources of funding must be provided or 
systems that can function at the level of support furnished 
should be designed. 
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(3) System reliability should be the primrv concern of the 
Agency. If a reliable source of supply cannot he assured. 
then the system will be ot little value. The reliability 
of supply can often be increased by installing more than oce 
single we11 and handpump to serve a community or by providing 
standby punping units for a punped supply. 

( 4  Hcalth 2nd sanitation programs often considered essential 
cvmponcnts of improved rural waLer projects may not be necessary 
in some instances and should always be designed on the basis 
of what the community already knows and practices. 

( 5 )  The Warmbee self-help proclam in Kenya mobilizes the resources 
and energy of the rural community. The schemes often are poorly 
designed and installed. Villagers literally spend years in the 
consrruc'tion. Pipes and fittings are contributed by CARE and 
others on a piecemeal basis. AID could make n substantial 
contribution by providing the resources for self-help projects 
either on a regional or national basis. Slnce these are generally 
small schemes, they could be a proving-ground for small, well 
designed projects using groundwater and handpumps -- both 
neglected approaches in rural Kenya. 
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MAJOR DONORS - KENYA NATER SUPPLY 
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APPENDIX 1 

1970 Rural Water Supply I 4.2 

1972 Ru:al Water Supply I1 5.3 

1974 Rural Water Supply I11 36.9 

1975 CARE-Kenya . 3  

1979 Rural Water Supply IV 20.0 
Rehabilitation 

Kehabilitation 
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APPENDIX 2 

RUSONS FOR U C K  OF RELIABILIn OF OBSERI'ED DIESEL SYSTOlS 
I 

I Problem Cited 
Design o r  

Comnuni ty - Installation Maintenance Lack of Fuel 

Mago t io X 

Chepalungo X 

Nyahera I X 

Raphedi X 

Magunga X 

Aluor I X 

Bondo X 

Manes X X 

Caithu X 

Of the nine diesel systems that did not provide a reliable 
supply of water, the principal reasons cited were poor design 
(four systems), poor maintenance (two systems), and problems 
with obtaining fuel (three systems). Fuel and system design 
were both considered equally important in one system. 

Gravity systems were, in general, more reliable than those that 
were diesel pumped. Of the four gravity systems that were not 
reliable. tvo had inadequate sources O F  supply, one was plagued 
with problems of siltation and pipe breakage. and one had problems 
of both supply and distribution. While electric driven pumps 
were the most reliable, the sample size was too small to draw 
any conclusions. 

1 
T h e  evaluation team was not capable of making an independent 

judgment o n  the merits of the complaints on system design. 
Problems of maintenance were also present in most. if not all, 
of the systems evaluated. but it is not a principal factor where 
fuel supplies are not regular o r  poorly designed systems make 
systems unreliable even when a l l  parts are functioning. 
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APPENDIX 3 

WATER DEL'ELOPNEST FXPENDITURE FOR 1978179 - 1982183 

( I n  Kt '000)  

1978179 

Headquar t e r s .  P r o v i n c i a l  and 
D l v t r l c t  O l f l r e a  

I- -1,370 

Rural  Watrr  S u p p l i c s  1 4,595 
WIS f o r  i . i v ~ ~ s t o r k  Dvvelopment1 3.104 
County Counci l  Water ~ u p p l i c s  1 100 
Se l f -Hc lp  Waiter S u p p l i e s  1 ,720 
Momh.~na Pipeline Board i 800 
Monb~aa  .and Coastal Water 

S u p p l  I@s i 8.605 
Water Resources and P o l l u t i o n  1 

C o n t r o l  1.160 
Urhnn and S e r v i c e  C e n t e r s  I 

W.~ter S u p p l i c s  j 2.290 
Sewerage m d  Scwcrap,~  

Research I ' 410 
Ua tc r  Conse rva t ion  I 440 
M i u r c l l ~ n e o u s  Watpr P r o g r a m  ! 745 
Rchabi l i t a t  i o n  o f  Water 

Supplies  i 290 
Uater S u p p l i e s  f o r  I n t e g r a t e d  

Rura l  Water Development 
T r a i n i n g  
Tana R i v e r  Development 

A u t h o r i t y  

TOTAL DEI'ELOPMEXT EXPENDITURE 1 38.567 

Source:  Development P lan  f o r  t h e  P e r i o d  1979 - 1983. P a r t  I. T a b l e  5.37. 

Notc: Material was t aken  d i r e c t l y  from t h e  s o u r c e  w i t h o u t  e d i t i n g .  M s t a k e s  
i n  a d d i t i o n  a r e  i n  t h e  o r i g i n a l  document. 
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?.ovlnc?al ' 3 t i r  in,lnrrr. 
Want. Prwlnr.. 
P.O. Uox 1922. 
K1SUtll - 
P r a l n c l a l  Wal.r Ln:Lnccc. 
I t l l  Vallcy P r a l n e r ,  
r.0. Or. 210. m. 
P 1 0 r l n ~ I ~ l  YO~LI ( I l f l ~ ' ~ ,  
C.ntr.1 Prevlncr. 
r.0. Do. 1N3.  m. 



b n d ~ y  13/8/79 t o  Via i t  C ~ n t m l  I'rovincc 
f icsday  14/8/79 Stoy c t  Nycri 

V i s i t  W/S around Nycrl. 

V i s i t  Enstcrn rrovincc 
Stay a t  b h u  
V i s i t  W/S around Enbu. 

You nrc rcqucstrc! t c ,  s i v c  t l ~ c s c  Of f i cc r s  nrs i s tencc  thcy 
m y  nerd in co-nicor:n~ vlch \:.xcr Consu~xrs  at  t he  W/D they 
intend t o  v i s l t .  

C.C. n+. NdLho, 
Ministry of Wztcr Dmrlopnmt ,  

- - NAIROJI - Your l e t t c r  no.jlAT/OFTh/30 dctcd 9th July.1979 refers .  -* 
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nESCRIPTION O F  SELECTED RC'RAL WATER SYSTEMS SURVEYED 

I .  Lake Siikuru Settlement Schcme 

The Lake Sdkuru Settlcmcnt i s  i n  t h e  Nakuru D i s t r i c t  o f  the R i f t  Province. 
The ared has ovcr 1,000 f r m i l i e s .  The population i s  served by a hWD 
water rysrem rons i s t i ng  o f  two water motor generator s e t s ,  one serving 
.IS n back up system. The generator dr i ves  a submersible pump furnishing 
water t o  a 10.000 gallon storage tank.  Source o f  water i s  a we l l .  

The water i s  d is t r ibuted  from the tank by gravi ty  t o  the  three communal 
water points .  Each water point has four raps. Al l  parts o f  the  system 
are i n  good working order. The only  other source o f  water i n  t h e  area 
i s  a s m l l  reservoir  on the  o u t s k i r t  o f  the  v i l l a g e  area. Th i s  d r i e s  
up i n  the  period from January t o  Apr i l .  The nearest source o f  water 
i s  then approximately 10 miles  d i s tan t  i n  e i t h e r  Nakuru or Njoro. 

People were se t t l ed  i n  the  area i n  1971. Each person has 10 acres 
o f  land. They ra ise  maize, beans and tomatoes and have modest amounts 
o f  c a t t l e .  sheep snd goats. The v i l l a g e r s  complained t o  the D i s t r i c t  
Commissioner about t h e  lack o f  water as s o m a s  they  were s e t t l e d .  Three 
public meetings were held which produced no r e s u l t s .  From t h a t  time on 
the complaints were continuous. 

The f i r s t  ac t ion  taken was a survey by the  Government i n  1974. ( I t  i s  
not c lear  which .pver:.ment agency d i d  the  survey.) Construct ion was 
starred shor t l y  a f t e r .  The v i l l a g e r s  volunteered t o  d i g  the  trenches.  
I t  i s  estimated tha t  500 persons worked on trenching although person 
days contributed was impossible t o  es t imate .  There were no consul ta t ions  
on t h e  locat ion  o f  t h e  taps  which are c l e a r l y  inadequate i n  number 
t o  e f f e c t i v e l y  serve t h e  10,000 acre area. 

The system i s  operated by the  hWD which provides t h e  f u e l  and the  
personnel. S i x  persons are employed. Housing f o r  some o f  t h e  people 
i s  provided i n  a fenced compound located a t  t h e  borehole.  S t a f f  
c o n s i s t s  o f  an operator. two pump at tendants ,  two in spec tor s  and a 
laborer whose task seems t o  be t o  mow t h e  lawn. 

The system i s  completely r e l iab le .  Water i s  produced a s  scheduled 
a l l  the  t ime ,  but  for  only two hours daily--an hour each i n  t h e  morning 
and af ternoon.  These re s t r i c t ed  periods o f  supply are fu r ther  aggravated 
by the  pressure o f  a road cons truc t ion  crew who pre-empt one communal 
water point t o  f i l l  a number o f  drums o f  water. 

There i s  a subs tant ia l  wait f o r  water by t h e  users  wao l i n e  up 
prior t o  the  morning and evening period o f  supply. A l t e rna t i ve  
sources include a dam c lose  t o  the v i l l a g e  which sometimes d r i e s  
up i n  the  January, February and e a r l y  March dry period and two 
adjoining v i l l a g e s ,  Nakuru or Njoro. 



Res t r i c t ed  hours of opera t ion  seem t o  be the  r e s u l t  of a po l icy  of  
t he  former Reglonal Water O f i l c e r  vho was t r y i n g  t o  encourage v i l l a g e r s  
t o  pny f o r  p r i v a t e  connect lons.  The presen t  Regional Water O f f i c e r  
had no knwledgu of t he  situation. 

While t i lere is n r e s t r i c t i o n  i n  v o t e r  supply. t h e r e  is a f u l l  comple- 
ment of XVD personnel  t o  run t h i s  system. 

2. Ucst Acre P ipe l i ne  

West Acre P ipe l i ne  is i n  t he  Nakuru D i s t r i c t  of t he  R i f t  Val ley Province. 
The p ipe l i ne  s e rve s  96 f ami l i e s  from a stream. Water is d i s t r i b u t e d  
by g r av i t y .  The system is operated by t h e  MWD. Four people a r e  
employed i n  running t he  system. There is no v a t e r  t rea tment  and 
t h e r e  a r e  no func t ion ing  communal water  po in t s .  A l l  v a t e r  u s e r s  
pay a monthly charge f o r  v a t e r .  For ty- f ive  u se r s  have meters ,  51 a r e  
b i l l e d  on a f l a t  r a t e  b a s i s .  

The system is not  dependable. During every r a i n  t he  s c r e e n s  a t  t h e  
water  i n t ake  s i l t  up and must be cleaned t o  r e a t o r e  s e r v i c e .  I n  
add i t i on .  t h e r e  a r e  breaks i n  each of t he  t vo  branch l i n e s  l e ad ing  
from the  i n t ake  on t he  average of t h r e e  times a month. When t h i s  
happens s e r v i c e  i s  i n t e r rup t ed  f o r  a day. Some s p a r e  p a r t s  f o r  
p i p e l i n e  r e p a i r  a r e  maintained a t  the  site. Another cause  f o r  complaint 
is the  lack  of water  a t  some oE t he  s e r v i c e  po in t s  d u r i n g  high 
usage per iods.  

3. Saba t i a  Set t lement  Schem 

The S a b i t i a  s e t t l emen t  is i n  t he  Baringo Distr ic t  of t h e  R i f t  Val ley  
Province. The a r e a  is predominantly r o l l i n g  h i l l s .  The s e t t l emen t  
scheme has  a l l o c a t e d  35 a c r e s  t o  each p l o t  on vhich fa rmers  grov 
pyrethrum. co f f ee ,  vhea t  and m i r e .  They a l s o  r a i s e  l i v e s t o c k  v j t h  
t h e  average farmer w i n g  20 cat t le .  

The system d i s t r i b u t e s  vater by g r av i t y .  The wate r  q u a l i t y  is poor ,  
p ipe  breakage is f requent ,  and p r e s su re  is  low. Opera tors  r o t a t e  a r e a s  
served so  t h a t  consumers normally g e t  water only p a r t  of  t h e  day. 
During r a i n s  t h e  p i p e l i n e s  s i l t  up and prevent  water  s e rv i ce .  

4. C a t h a i t h i  Self-Help Scheme 

The C a t h a i t h i  Self-Help Scheme is loca ted  i n  t he  Nyeri D i s t r i c t  of  t h e  
Cen t r a l  Province. The a r e a  served was a former c o l o n i a l  e s t a t e  taken 
over  by t h e  government and now c u l t i v a t e d  by smal lho lders .  The v a t e r  
scheme is not  ye t  complete. It c u r r e n t l y  s e r v e s  3,000 f ami l i e s .  Upon 
completion 8,000 f ami l i e s  v i l l  be suppl ied.  



Trad l r l ona l  water sources  a r e  small s t reams ,  a  l a r g e  r i v e r .  - ings .  
and an o ld  hnnd d r l l l u d  borehole .  The borehole has co l l ap se0  and is no 
longer used. Tho o t h e r  source* do not  d ry  up f.? d ry  season ond they 
have good q u a l i t y  water.  The disadvantage i n  ,:heir use is t h e  long 
d l s t ance  t h a t  must be t r a v e l l e d  t o  c o l l e c t  water .  

In 1971 a  c o r n i t t e e  was formed but  l l t t l e  was done except  t o  d i s c u s s  
t he  w a t ~ ~ r  problem. In 1975 a  llarombee committee was formed and t h e  
p ro j ec t  wan formally s t a r t e d . *  The Harambee committee r a i s ed  271,000 
KShs and t h e  Winis t ry  of Water Development has  con t r i bu t ed  90,000 KShs 
vo r th  of p ipe s  and 100.000 KShs i n  m a t e r i a l s  f o r  s t o r a g e  tanks.  
Planning f o r  t he  system was done j o i n t l y  by t he  committee and t h e  
HWD. Labor f o r  t rench ing  and cons t ruc t i on  of t he  s t o r a g e  tanks was 
volunteered by the  v i l l a g e r s .  

The system used an e l e c t r i c  d r i ven  pump drawing wate r  from the  r i v e r .  
Water is pumped t o  two 20.000 ga l l on  s t o r a g e  t anks  from which d e l i v e r y  
is by g r a v i t y .  To da te .  t h e r e  a r e  1.200 i nd iv idua l  connect ions.  V i l l a g e r s  
vho do no t  have connec t ions  use t h e i r  neighbors ' .  Wster is a v a i l a b l e  
f o r  24 hourslday f o r  6 days of t he  week; t h e r e  is no pumping on Sunday. 
I n  1979, t he  v i l l a g e  r a i s e d  221,000 Kshs f o r  p r o j e c t  ex tens ion  and 
HWD promised 330,000 KShs f o r  a f i l t r a t i o n  tank. 

One man is paid a  s a l a r y  t o  run t he  pump and r e p a i r  any pipe breaks  
( 1  o r  2  pe r  veek).  There a r e  p a r t s  f o r  pipe r e p a i r  on hand, bu t  
pump r e p a i r  must be done i n  Nairobi .  Normally one day is r equ i r ed  t o  
r e p a i r  a  broken pipe. During t h i s  t i m e  no wate r  is a v a i l a b l e  i n  t h a t  
s e c t i o n  of t he  system. On t h e  average one week is r equ i r ed  f o r  pump r e p a i r .  
Once i n  two months t he  whole d e l i v e r y  system is s h u t  down f o r  pump r e p a i r .  

A t  p r e sen t  t h e r e  is no charge f o r  water .  I f  money is needed f o r  system 
r e p a i r  o r  e l e c t r i c i t y  c o s t s  i t  is r a i s e d  by Harambee e f f o r t .  A 15 KShsI 
manth charge f o r  each household ha s  been proposed t o  cover  t h e  ope ra t i on  
c o s t s  which a r e  running 1.000 KShs f o r  e l e c t r i c i t y  a lone .  For t h e  very  
poor wate r  w i l l  be f r e e .  

There ha s  been i n s t r v c t i o n  on t he  h e a l t h  b e n e f i t s  of  u s ing  c l e a n  water .  
The major b e n e f i t s  from t h e  system have been increased  wate r  use 
r e s u l t i n g  i n  iw-oved h e a l t h  and tine savings.  With t h e  time sav ing  
donkeys used f o r  c a r r y i n g  w a t e r  can work longer  i n  t h e  f i e l d s .  

*The members of t h e  community have had p r i o r  exper ience  i n  organized 
a c t i v i t y  i n  cons t ruc t i on  of schools ,  churches,  c a t t l e  d i p s ,  and 
nursery  cen t e r s .  



Kaburaini  is l o c a t e d  i n  t h e  C e n t r a l  Province .  Nyer i  D i s t r i c t ,  and hen 
1 p o p u l ~ t l o n  o f  ahout 2 ,500 persons .  The main s o u r c e s  o f  income i n  
the com. .~~. : ty  d r e  d a i r y  p roduc t ion ,  maize,  and pyrcthrums.  Some sheep 
and p a t s  a r e  r a i s e d  and cverycne has  a  l a r g c  f l o c k  of ch ickens .  The 
nvcrage l a n d h o l d l n ~  i s  l e s s  than 10 h e c t a r e s  w i t h  t h e  l a r g e s t  l andho lde r  
havlng dhout 66 h e c t a r e s .  

T r a d i t i o n a l  s o u r c e s  o f  wa te r  were r i v e r s  which flowed a l l  y e a r  round. 
Thc c l r ~ + e s t  r i v e r  was 4  m i l e s  away from most people .  A t  one time 
t h e r e  was a  boreho le  w i t h  a  pump and engine .  

In 1970 t h e  women's group i n  t h e  v l l l a g e  c o l l e c t e d  some money and then  
went t o  t h e  g o v e r n m n t  f o r  a s s i s t a n c e . *  The M i n i s t r y  o f  Water Development 
a s s i c n e d  a  US Peace Corps v o l u n t e e r  t o  a s s i s t  t h e  p r o j e c t .  European 
s e t t l e r s  had pade a  su rvey  o f  t h e  a r e a  i n  1941 and had planned t o  improve 
t h e  l and  w i t h  piped w a t e r .  T h i s  p l a n  was used a s  a  gu ide  i n  t h e  l a y o u t  
o f  t h e  p r e s e n t  system. C o n s t r u c t i o n  of t h e  i n t a k e  began i n  1972 w i t h  
t r e n c h i n g  and p ipe  l a y i n g  beg inn ing  i n  1974. A t  p r e s e n t ,  t h e  sys tem 
h a s  66 kms o f  p ipe  network s e r v i n g  20 c o ~ m n a l  p o i n t s  and less t h a n  100 
i n d i v i d u a l  connec t ions .  The p r o j e c t  is i n  p r o g r e s s  w i t h  t h e  community 
do ing  a l l  t h e  work and MID p e r s o n n e l  p r o v i d i n g  s u p e r v i s i o n  and t e c h n i c a l  
a s s i s t a n c e  when needed. 

P r o f i t s  from t h e  d a i r y  c o o p e r a t i v e  a r e  used t o  pay f o r  needed m a t e r i a l s .  
Each i n d i v i d u a l  is given 40 f e e t  o f  p i p e  and t h e  n e z s s s a r y  f i t t i n g s  
f o r  a connec t ion  f r e e .  I f  more p i p e  is r e q u i r e d  i t  lacst be purchased 
by t h e  i n d i v i d u a l .  Once t h e  p r o j e c t  is comp1e:ed t h e  y o f i t s  from t h e  
d a i r y  c o o p e r a t i v e  w i l l  be used t o  o p e r a t e  and main ta in  t h e  system. 

Water is a v a i l a b l e  24 h o u r s l d a y  b u t  t h e  e n d s  o f  t h e  l i n e s  have low 
p r e s s u r e .  S i n c e  most o f  t h e  l i n e s  a r e  s t i l l  b e i n g  e x t e n d e d ;  t h e  e n d s  
o f  t h e  l i n e s  a r e  n o t  capped and w a t e r  f lows c o n t i n u o u s l y .  

The c o m u n i t y  r e p o r t s  p i p e  b u r s t s  t o  t h e  c o n s t r u c t i o n  forman who is 
a v i l l a g e r  and is p a i d  15 KShs p e r  day t o  s u p e r v i s e  t h e  c o n t i n u i n g  
c o n s t r u c t i o n  and r e p a i r  o f  p i p e s .  There  is a  s t o r e  o f  p a r t s  a t  Lhe 
w a t e r  committee h e a d q u a r t e r s .  To d a t e ,  n o  o u t s i d e  h e l p  h a s  been 
r e q u i r e d  f o r  sys tem maintenance.  I f  i t  shou ld  be r e q u i r e d  t h e  HWD 
w i l l  f u r n i s h  t h e  t e c h n i c a l  knowledge needed f ree-of-charge and can  a l s o  
f u r n i s h  s p a r e  p a r t s  n o t  a v a i l a b l e  l o c a l l y .  

There  i s  no charge  f o r  w a t e r  because  t h e  p r o f i t s  from t h e  d a i r y  c o o p e r a t i v e  
pay f o r  o p e r a t i n g  and maintenance expenses .  

*The v i l l a g e  h a s  a h i s t o r y  o f  c o o p e r n t i v e  a s s o c i a t i o n s .  The women's 
group was o r i g i n a l l y  formed t o  improve t h e  homes. Water was f e l t  t o  
be one o f  t h e  most impor tan t  improvements. 



The N in i s t r v  o f  Soc i a l  Serv ices  has  a  person s t d t i oned  i n  t he  v i l l a g e  
and he yiver  i n s t r u c t i o n  on hea l t h  t o  the  comnunlty. Bene f i t s  have 
h w n  improved hea l t h .  Because water  i s  more r cad l l y  nva i lnb le  more 
1.; uscd f o r  batb:ng and washing. Time saved by the  c l o s e r  source  is 
used f o r  more farm work and increased l e i s u r e .  I t  is f e l t  t h a t  wi th  
the  cons t ruc t i on  of c a t t l e  troughs t h e r e  w i l l  a l s o  be an i nc r ea se  i n  
milk product ion.  

6. Bondeni 

Bondeni is loca ted  i n  t he  Cent ra l  Prnvince. Nyeri D i s t r i c t ,  and has  a  
popula t ion  of  5.000 f ami l i e s .  The main source  of  income is froin d a i r y  
product ion and po ta toes .  The average landholding is 7 a c r e s  with t h e  
l a r g e s t  landholder  having 25 acres .  C a t t l e  and sheep a r e  t he  main 
l i ve s tock  kep t .  

The t r a d i t i o n a l  source  of water was t he  r i v e r  a t  ? km d i s t ance  from 
the  f u r t h e s t  v i l l a g e r s .  The r i v e r  flowed a l l  yenr round and t h e  
water q u a l i t y  was good. 

The people came toge ther  and d i scussed  t he  water  problem. I n  1975 a '  
Harambee committee was formed. 7 women and 4 men, and money was co l -  
l ec ted .*  The planning was done by t he  MWD and t he  committee. The people 
knew the  scope of t h e  p r o j e c t  be fo r e  cons t ruc t i on  s t a r t e d  l a t e r  t h e  same 
year.  Thc v i l l a g e r s  contributed l abo r  f o r  tenching,  p ipe lay ing ,  and 
cons t ruc t ion  c f  s t o r a g e  tanks and t h e  pumphouse. The system use s  an 
engine d r i ven  c e n t r i f u g a l  pump drawing water  from the - r i ve r ;  A t  p reaen t  
t he r e  is one comuna l  water p o i n t ,  two more CWPs a r e  t o  be cons t ruc ted .  
and 82 i nd iv idua l  connect ions.  The p r o j e c t  i s  cont inu ing  t o  be expanded. 
t he  plan is f o r  everyone t o  have an i nd iv idua l  connection. Each 
i nd iv idua l  must pay f o r  the  ma t e r i a l s  needed t o  d e l i v e r  water from the  
nuin l i n e  t o  h i s  p l o t  and do t he  work. 

Water is a v a i l a b l e  24 hours  a  day. The committee h a s  a s a l a r i e d  pump 
a t t endan t  who a l s o  handles  maintenance. There is no s t ock  of s p a r e  
pa r t s .  When r e p a i r  is requi red  t h e  D i s t r i c t  MWD o f f i c e  s u p p l i e s  
p a r t s  and t he  requi red  e x p e r t i s e  f r e e  of  charge. There is no charge for 
water  a s  such; each household pays 20 KShs p e r  month f o r  d i e s e l  f u e l  
purchase r ega rd l e s s  of whether o r  not  they have an i n d i v i d u a l  connect ion.  

People f o r  t he  MOH v i s i t  once a  week a t  publ ic  meetings and g ive  t n l k s  on 
hea l t h .  The v i l l a g e r s  f e e l  t h a t  hea l t h  has improved a s  a  r e s u l t  of 
b e t t e r  hygiene. Time saved by t he  more convenient source  of water is 
used f o r  work i n  t he  f i e l d s  and o the r  jobs in t h e  home. The people  a l s o  
f e e l  b e t t e r  developed s i x e  they now have water  n e a r  t h e i r  homes. 

*The v i l l a g e  has  a  d a i r y  cnnpcra t ive  and has  used Harambee t o  c o n s t r u c t  
s r ! tods  and cat:le d i p s ,  however none of t he  o rgan l za t i an s  were 
involved is t k  v a t e r  p ro j ec t .  



7. Tetu Thegenge 

Tetu Tl~cgcnge is a U in i s t r y  of Water Development p r o j e c t  located i n  
Cent ra l  Province. Nyeri D i s t r i c t .  and is designed t o  s e r v e  76.000 persons.  
The people served a r e  p r i m r i l y  farmers  wl th  t h c  main cash c rops  be ing  
co f f ee  nnJ pyrethrum. %e average 1.1ndholding is 6 a c r e s  with t h e  
l a r g e s t  landowner having about 20 ac r e s .  Some c a t t l e  a r e  a l s o  owned 
by most peoplc.  

T r a d i t i o n a l  sources  o f  water  were r i v e r s  which d i d  no t  d ry  up i n  d ry  
season. The average t r a v e l  d i s t a n c e  t o  one of t he  r i v e r s  was one mile. 
Water q u a l i t y  was poor because t he  r i v e r s  had a high silt load. 

The improved water system was cons t ruc ted  i n  1975. Th i s  is  a g r a v i t y  
system d e l i v e r i n g  r i v e r  water  t o  2,380 i nd iv idua l  connect ions.  Twenty- 
two of these  connect ions a r e  metered wi th  the  r e m i n d e r  paying a f l a t  
r a t e .  The unmetered connect ions a r e  bel ieved t o  be s e r v i n g  about 30 
persons. Because the  r i v e r  flow decreases  s i g n i f i c a n t l y  i n  t he  d ry  
season. January.  February and August, t h e  zones a t  t he  ends of  t h e  
' l ines  o r  a t  higher  e l e v a t i o n s  o f t e n  do no t  ge t  wate r  f o r  24 weeks a t  
a time. An at tempt  is made t o  r a t i o n  wate r ;  zones ere c u t  o f f  t o  a l l ow  
o t h e r  zone? t o  ge t  adequate  p ressure .  For t he  b e s t  a r e a  t he  l onges t  
per iod  of cons t an t  wate r  is s i x  months. 

Planned a v a i l a b i l i t y  of water  is 24 hoursfday, however t h i s  is no t  
w h a t  is a c t u a l l y  a v a i l a b l e .  

System maintenance is done by the EIWD. There is a charge  f o r  wate r .  
15  U h s  per  month f o r  f l a t  r a t e ,  bu t  t he  people do n o t  l i k e  t o  pay 
because t he  wate r  is un re l i ab l e .  

Heal th  i n s t r u c t i o n  is given by t h e  MOH and Adminis t ra t ion of  S o c i a l  
Serv ices .  Benef i t s  For those who have water inc lude  an  improveinent i n  
hygiene because of increased  water  use  and a decrease  i n  l a b o r  because 
t h e  women no longer  have t o  c a r ry  heavy con t a ine r s  o f  water .  

8. R u i r i  

R u i r i  is loca t ed  i n  Eas te rn  Province,  Meru d i s t r i c t ,  and ha s  a populat ion 
of about 15,000 persons. The major economic a c t i v i t y  is farming wi th  
co f f ee  and co t ton  product ion genera t ing  t he  l a r g e s t  revenues;  some 
l i ve s tock  a r e  a l s o  r a i s e d .  Since t h i s  is a s e t t l emen t  scheme, t h e r e  
is no d i s p a r i t y  i n  land d i s t r i b u t i o n ;  everyone has  about  15 ac r e s .  

T r a d i t i o n a l  water  sources  cons i s t ed  of two s a l t  l i c k s  w i th  s a l i n e  wa t e r  
and a nearby stream which d r i e s  up i n  August and September. During d ry  
season t he  s a l t  l i c k s  a r e  used o r  wate r  is hauled from a t o m  11 km away. 



Because of the  shor tage  of water  dur ing  c o f f e e  h a r v e s t ,  the  
c o f f e e  had t o  be hauled t o  t w n  For pulping. I n  one year  
150.000 PShs was l o s t  because of a lack of t r an spo r t .  

In  1971 a Harambee conunittee was formed and c o l l e c t e d  21,000 KShs.* 
The conunlttee s e c r e t a r y  a t  cha t  t ime approached the  I t a l i a n  Government 
f o r  a s s i s t a n c e  and i n  l a t e  1971lear ly  1972 received 1.500.000 KShs worth 
of c a s t  i r o n  pipes .  The I t a l i a n  Covernme~~t  a l s o  provided some engineers  
t o  a s s i s t  i n  p ro j ec t  design. 50.000 KShs was a l s o  received from a 
Dutch p r l v a t e  donor o rgan iza t ion .  Construct ion was s t a r t e d  i n  1972 
wi th  the f i r s t  people r e ce iv ing  wate r  i n  1974175. Cur ren t ly ,  2.500 
persons a r e  rece iv ing  some water .  The c u r r e n t l y  used source,  a 100.000 
ga l lon  s t o r age  tank ,  has  never been h a l f - f u l l ,  bu t  t h e  water  q u a l i t y  
has  been good. The source  is a mountain s t ream with a g r ave l  bed and 
t he r e  has been no s i l t a t i o n  problems. Because of  t h e  wate r  sho r t age ,  
water is ra t ioned  a m n g  the  d i f f e r e n t  s e c t i o n s  w i th  each having water  
one-quarter  t o  one-half hour pe r  day. During d r y  season some people 
only ge t  water  once o r  twice a month. 

Because of  t h e  wate r  shor tage  the  conunittee has  taken s t e p s  t o  improve 
and expand the  system. Tn 1974. a 700,000 KShs loan was obtained from 
the  Cooperative bank. The Ju t ch  povernmenthas provided 1,500,000 KShs 
worth of p ipe  ( 6  and 8 i n c t  d iameters ) ,  and CARE/Kenya has  provided 
163.000 KShs i n  p ipes  and m a t e r i a l s  t o  da t e .  w i th  more promised. The 
committee has  continued t o  work w i th  the  Minis t ry  of Water Development 
on tho design of t h e  system. The i n t a k e  is t o  b e  moved t o  a b e t t e r  
v a t e r  snurce  high i n  t h e  mountains and t h e  expansion is expected t o  

2 cover  a 152 kin2 a r e a  l e av ing  25 km of t h e  v i l l a g e  a r e a  without  wate r .  

Gate va lves  a r e  l oca t ed  on a l l  branches of the main l i n e .  Therefore ,  
when t h e r e  is a broken p ipe ,  ono a t  l e a s t  every 3 months, on ly  t h e  s e c t i o n  
a f f ec t ed  is turned o f f .  Pipes  .are r epa i r ed  by t h e  community; t h e  e a s t  
i r o n  p ipes  a r e  taken t o  a nearb) v i l l a g e  f o r  welding then  are r e i n s t a l l e d .  
Two penple a r e  paid by t h e  committee t o  maintain t h e  system. More are 
needed but two a r e  a l l  they can . ~ f f o r d  t o  pay. No s p a r e  p a r t s  a r e  kept  
i n  s t o c k  bu t  they are purchased when they a r e  needed. 

There is a charge f o r  water  b a t  some very poor a r e  g iven  water f r e e .  
8,000 persons have been requi red  t o  pay 150 KShs pe r  yea r  f o r  5 y e a r s  
t o  repay t h e  loan from r:re Cooperat ive bank and o p e r a t e  and maintain 
the  system. This  loan  w i l l  be  r epa id  t h i s  year  and t h e  committee has  
scheduled a meeting tc, dec ide  on t h e  charges  r equ i r ed  f o r  opera t ion  and 

' maintenance. The conunittee has  the  pover, and has  used i t  i n  t h e  p e s t ,  
t o  c o n f i s c a t e  p roper ty  of those  who a r e  a b l e  t o  but  do no t  pay t h e  
water  fee .  This  p roper ty  is so ld  t o  r a i s e  the  r equ i r ed  money. Permission 
fo r  t h i s  a c t i o n  is requested from t h e  D i s t r i c t  Commissions. 

*A p r i e s t  a t  a nearby Catho l ic  mission has  given t h e  committee information 
on pos s ib l e  donors t o  con t ac t  f o r  a s s i s t a n c e  and a s s i s t e d  them i n  
e s t a b l i s h i n g  t h e  con t ac t s .  This was t h e  f i r s t  o rgan i za t i on  e s t a b l i s h e d  
i n  t h e  v i l l a g e .  



The mujor b e n e f i t  from t h e  p r o j e c t  has  been a dec r ea se  i n  t h e  l o s s e s  
caused by a lack of water  t o  pulp c o f f e e .  With s e v e r a l  n u t r i t i o n  
t r a i n i n g  c e n t e r s  nearby t h e r e  have been frequent  v i s i t s  from Minis t ry  
o f  Heal th  pcrsonncl .  The people perce ive  improved hea l t h  among those  
t h a t  have v a t e r .  

K i b i r i c h i a  

K i b i r i c h i a  is loca ted  i n  Eastern Province,  Heru d i s t r i c t ,  and ha s  a 
popula t ion  of about 1.7.000 persons. I h e  K ib i r i ch i a  Water Development 
Associat ion is t o  s e r v e  t he  e n t i r e  populat ion.  The sub loca t i on  v i t h  a 
p o t e n t l a l  s e r v i c e  populat ion of 3.000 was v i s i t ed .  The major economic 
a c t i v i t y  is farming v i t h  d a i r y ,  po t a toe s ,  wheat, and pyrethrum product ion 
be ing  t he  major income producers.  The average fami ly  landholding is 
8 a c r e s  v i t h  t he  l a r g e s t  landowners of t he  community having 20-23 acres .  

T r a d i t i o n a l  source of v a t e r  was two furrows b u i l t  by an European farmer 
long ago. I n  1920. t h e  two furrows were joined when a s eve re  drought 
caused one t o  d ry  up; s i n c e  then t h e r e  has  been no wa t e r  shor tage .  
There is no o t h e r  source  of  water  i n  t h e  a r ea  and most people a r e  2-3 
miles from the  furrows. 

I n  1964. a committee was e s t a b l i s h e d  t o  p ipe  water  from one of  t h e  
e x i s t i n g  furrows.* Money was c o l l e c t e d  from the  a s s o c i a t i o n  membership 
a t  10 KShs each. The Minis t ry  of Heal th  and UNICEF were contac ted  and 
some 1 k inch d iameter  p ipe  was suppl ied .  Three s t o r a g e  tanks  were 
b u i l t  v i t h  UNICEF a i d .  The p i p e l i n e s  were surveyed by t he  MOH and t he  
a s s o c i a t i o n  members d id  a l l  t he  t r ench ing  and p ipe  l a y i n g  th.  . se lves  
i n  1964. About 180 people  a r e  r e c e i v i n g  some v a t e r .  Because of a water  
shor tage ,  water  is  r a t i oned  between s e c t i o n s ;  t h e  wate r  is given t o  
each s e c t i o n  one week a t  a time. Many people have i n d i v i d u a l  s t o r a g e  
ranks which a r e  f i l l e d  when they have water .  According t o  t he  D i s t r i c t  
k 'ater O f f i c e  t he  mal-n cause  of t he  wa t e r  sho r t age  is t h a t  f ou r  v i l l a g e s  
a r e  drawing from the  same source.  

In  1971. t he  committee decided t o  upgrade t h e  system. They c o l l e c t e d  
200 KShs per  family from those  u s ing  t he  v a t e r  and bought 1,000 )-inch 
diameter  pipes .  The p r o j e c t  then  came t o  a h a l t  because of a l a c k  of 
money. Recent ly  t h e  whole sub- loca t ion  had a meeting and decided t o  
set up a committee combining w i t h  ano the r  sub-locat ion.  Each sub-locat ion 
con t r i bu t ed  40.000 KShs which was matched v i t h  40,000 KShs from t h e  
Kenya Government ( t o t a l  120,000 KShs). The p l an  is t o  b r i n g  v a t e r  from 
a more d i s t a n t  r i v e r  v i a  a new fur rov  and one of t h e  o r i g i n a l  furrows. 
T h e r i v e r  t o  be tapped is l a r g e r  and ha s  good q u a l i t y  wa t e r  v i t h  no 
sediment load.  

*The v i l l a g e  ha s  a h i s t o r y  of coope ra t i ve s  a c t i v i t y  and t h e r e  a r e  many 
coope ra t i ve s  i n  t he  v i l l a g e  f o r  c o l l e c t i n g  c.id s e l l i n g  farm produce. 
Everyone belongs t o  some type of coopera t ive .  



According t o  t h e  DhU t h e  problem of overcomitment  o f  t h e  r i v e r  v a t e r  
w l l l  s t i l l  e x i s t .  The MWD has been working with the  four  v i l l a g e s  
involved t o  reach a r e so lu t i on  on water  a l l o c a t i o n ;  t o  da t e  none has  
been reached. No cons t ruc t i on  w i l l  s t a r t  u n t i l  an  agreement has  been 
reached. 

Maintenance of t he  f u r r w  and p ipe  netvork is done by t he  a s s o c i a t i o n  
members. There is some problem v i t h  l i ve s tock  g e t t i n g  i n t o  t h e  furrow 
but  t h i s  is t o  be cor rec ted  with t he  i n s t a l l a t i o n  of c a t t l e  troughs. 
There is no maintenance person; whomever f i nds  a break r e p o r t s  t o  t he  
committee c h a i m n  who c a l l s  on a s s o c i a t i o n  members f o r  help. P a r t s  
a r e  purchased a s  they a r e  needed; none a r e  s tocked.  I f  ou t s i de  h e l p  
is needed. f o r  c u t t i n g  pipe,  i t  is paid f o r  by job. There is no charge 
f o r  water .  Uhen needed, money is  co l l e c t ed  from members. 

The major b e n e f i t s  of t he  p ro j ec t  have those i n  da i ry ing .  There has  
been a n o t i c e a b l e  i nc r ea se  i n  milk product ion wi th  nea r e r  supply of 
water .  Min is t ry  of Health has  a person s t a t i oned  permanently i n  t h e  
v i l l a g e  who d i s cus se s  b e n e f i t s  from using c l ean  water.  People perce ive  
an improvement i n  t h e  number of s k i n  d i seases .  

10. T a i t u  

T a i t u  is loca ted  i n  Eastern Province. Meru d i s t r i c t ,  w i t h  a populat ion 
of 8,000 - 10.000 persona. The major economic a c t i v i t y  is  farming 
wi th  co f f ee ,  co t t on ,  and sunflowers  providing t h e  nos: money; some l i ve -  
s t ock  is a l s o  r a i s ed .  There is  a n o t i c e a b l e  s h i f t  t o  grade c a t t l e  

- f r o m  n a t i v e  breeds a s  water  becomes ava i l ab l e .  The average landholding 
is about 20 a c r e s  w i th  the  l a r g e s t  l andholder  having about 60 acres .  

T r a d i t i o n a l  wate r  sou rce  was a r i v e r ;  t he  same one is used f o r  t h e  im-  
proved system. The r i v e r  i s  r e l i a b l e  and has  good q u a l i t y  water  i n  
t he  dry  season (August end Septeuher ,  and February t o  mid-March). 
During r a iny  season t h e  water  is d i r t y .  

The T a i t u  Water P r o j e c t  was a t a r t e d  p r i o r  t o  1970 by t h e  Minis t ry  of 
Health. A Harambee c o d t t e e  was e s t a b l i s h e d  and money was co l l e c t ed .  
The community members did t h e  cons t ruc t i on  of t h e  system wi th  soma 
a s s i s t a n c e  from t h e  D i s t r i c t  Development Committee. The MOH f i r s t  
i n s t a l l e d  a hydram vhich  f a i l e d  t o  provide enough v a t e r .  They then  
i n s t a l l e d  a 7.5 hp d i e s e l  engine and pump which a l s o  f a i l e d  t o  provide 
enough v a t e r .  The DDC then provided t h e  presen t  29.9 10 engine vhich 
a l s o  does no t  supply enough water.  A 50,000 ga l l on  s t o r a g e  tank has  
been b u i l t  bu t  t h e r e  is no t  enough wa t e r  t o  f i l l  it. About 400 f a m i l i e s  
ge t  v a t e r  i n t e r m i t t e n t l y .  Some water is used f o r  l i v e s t o c k .  There 
has  been no problem wi th  pump o r  engine but  they o f t e n  lack  money f o r  
f u e l  and t o  h i r e  a pump ope ra to r .  There i a  no f e e  f o r  water ;  money is 
c o l l e c t e d  t o  buy f u e l  and i f  t h e r e  is  enough one person is h i r ed  t o  
p a t r o l  t he  l i n e s .  There a r e  no s p a r e  p ipes  o r  p a r t s .  



The D i s t r i c t  Uater Of f i c e  says t he  problem is i n  t h e  s i z i n g  and slo.ze 
of the  p ipe l i ne .  The engine and pump would have been s u f f i c i e n t  f o r  t h e  
mystem i f  i t  had been c o r r e c t l y  cons t ruc ted .  The r i v e r  is more than adequate .  

In 1975, the  Kagums Water Associat ion was formed t o  bu i ld  a  g r a v i t y  system 
us in^ a  f u r r w  a s  the  main l ine.  The people decided t o  s t a r t  t h e  g r a v i t y  
scheme because of the  inadequacy of t he  pump system. They were aware 
of the  problems o t h e r s  had v i t h  t he  pump systems and a l s o  r e a l i z e d  t h a t  
purchase of d i e s e l  f u e l  would be a  con t inu ing  problem. A weir i n  t he  
r i v e r  d i v e r t s  v a t e r  i n t o  t he  furrow. The Minis t ry  o f  Water Development 
surveyed t he  proposed f u r r w  l i n e  and checked the  p l ans  f o r  t he  we i r  
in take .  Construct ion s t a r t e d  i n  1975 and water  was de l i ve r ed  t o  t h e  
home from the  f u r r w .  About 230 f ami l i e s  a r e  served a t  p resen t .  The 
f u r r w  i e  cleaned and maintained by t he  a s soc i a t i on  members. No f e e s  
o the r  than t he  a s soc i a t i on  memberbhip f e e ,  is  charged f o r  water .  To 
d a t e ,  t h e r e  have been no major problems. About once a y e a r  htgh s t ream 
f l o v s  i n  r a i ny  season washes rocks and mud i n t o  t h e  i n t ake ;  t h i s  t ake s  
about two hours  t o  c lean.  

There a r e  a  number of b e n e f i t s  repor ted  by t he  users .  The one t h a t  is  
most valued is the chance t o  s h i f t  t o  high grade c a t t l e  from l o c a l  s t o c k  
vhen t he  v a t e r  supply is completed. A t  p resen t ,  t h e  v i l l a g e r s  s t a t e  t h a t  
schools  a r e  h e a l t h i e r  because wate r  i s  used t o  s p r i n k l e  on t h e  f l o o r s  
t hus  suppress ing  dus t .  Also t he  ch i l d r en  do b e t t e r  i n  c l a s s  becuase t h e r e  
is more v a t e r  t o  dr ink.  I n  add i t i on ,  t he  h e a l t h  of t h e  e n t i r e  community 
has  improved. Skin d i s e a s e  has  no t i c eab ly  decreased because of  a  MOH 
program emphasizing persona l  s a n i t a t i o n .  

The two systems have an  overlapping membership and a  meeting ha s  been 
he ld  t o  merge t he  two o rgan i za t i ons  i n t o  one o rgan i za t i on  w i th  t v o  
committees, one f o r  t he  g r a v i t y  system and one f o r  t he  pump system. 
The nev organ iza t ion  w i l l  be an a s s o c i a t i o n  s o  everyone must c o n t r i b u t e  
f o r  the  membership fee .  Cont r ibu t ions  can be money, me t ex i a l ,  o r  l abo r .  
A Harambee is scheduled f o r  September o r  October, a f t e r  c o f f e e  payout ,  
t o  r a i s e  money s o  membership f e e s  can be kept  low. The goa l  i s  t o  
extend t he  g r a v i t y  system t o  everyone i n  t he  v i l l a g e  and phase o u t  t h e  
pump system. 

11. Cen t r a l  Abothoguchi Water Scheme 

The Cen t r a l  Abothoguchi Water Scheme is loca t ed  i n  Eas te rn  Province. 
Meru d i s t r i c t ,  w i t h  a  p o t e n t i a l  s e r v i c e  populat ion of about  10,000 
persons. The major economic a c t i v i t y  i n  t h e  a rea  is farming v i t h  cof fee .  
co t t on ,  groundnuts, and d a i r y  providing t he  most income. The average 
landholding is 5 - 10 a c r e s  wi th  t h e  l a r g e s t  landowners having about 
60 ac r e s .  



The t r a d i t i o n a l  sources  of water  e r e  nearby r i v e r s  and sp r i ngs  which 
dry  up i n  August and September. A t  t h a t  time people must t r a v e l  up 
t o  e i g h t  dies t o  a r i v e r  which always flows. 

In  1975, a l i censed  Hsrambee was formed t o  r a i s e  money. This  o rgan i za t i on  
was l a t e r  xmve r t ed  i n t o  a f o r m 1  s o c i e t y  s o  t h a t  en t rance  f e e s  and s h a r e  
p u r c h ~ s e s  c ~ . ~ l d  be required.  A t  p resen t  p o t e n t i a l  members must pay a 
100 KShs cn t rance  f e e  and buy a s h a r e  a t  2.000 KShs i n  o rder  t o . ge t  
water.  Shares  can be obtained by con t r i bu t i ng  m a t e r i a l s  o r  l abo r  i n  
l i e u  of cash.* For t h e  very poor o f  t h e  cornuni ty  each case  is decided 
on i t s  own u e r i t ;  i f  deerned worthy, water  is f r e e .  

Planning f o r  the  system has  involved the  Minis t ry  o f  Water Development, 
CAREIKenya, and t he  s o c i e t y  members. The s o c i e t y  paid f o r  t he  t r an spo r t  
o f  ULD surveyors  from Embu because of a MJD veh i c l e  shortage.  The 
f i rs t  people received water  i n  1978 and about 2,000 persons a r e  r e ce iv ing  
water  a t  p resen t .  Uany members having purchased t h e  p ipe  necessary t o  
ge t  wate r  from the  main l i n e s  t o  t h e i r  households. The system i n t a k e  
is a nearby r i v e r  w i th  a weir .  S i x  inch p ipe s  d e l i v e r  water by g r a v i t y  
flow t o  a 30.000 ga l l on  s t o r a g e  tank.  There a r e  two 5.000 ga l l on  s t o r age /  
break p r e s su re  tanks i n  t h e  l i n e  which have secondary l i n e s  running o f f .  
There a r e  f i v e  l i n e s  r a d i a t i n g  from t h e  l a r g e  s t o r age  tank. The s o c i e t y  
members d id  a l l  t h e  t rench ing ,  tank b u i l d i n g  and p ipe l ay ing  wi th  MJD 
superv is ion .  The water  q u a l i t y  is good a l l  year  round; the r i v e r  ha s  a g r ave l  
bed and no s i l t  load. 

The major b e n e f i t  has  been t h e  opening of  a h e a l t h  c e n t e r  i n  1978 when 
water  was suppl ied.  The c e n t e r  had been cons t ruc ted  i n  1963 bu t  never  
used f o r  l a c k  of  water.  The P rov inc i a l  Medical O f f i c e r  would l i k e  t h e  
water  t o  be t r e a t e d  bu t  t h e  s o c i e t y  f e e l s  t h a t  is too  expensive. They 
f e e l  t he  f i r s t  p r i o r i t y  is t o  g e t  wate r  t o  everyone. There h a s  been some 
i nc r ea se  i n  milk product ion from those  having grade c a t t l e .  

12. C r a t e r  Val ley  Scheme, Bahat i  (Not included i n  sample c a l c u l a t i o n s )  

The Cra t e r  Val ley Scheme. Bahs t i ,  is loca ted  i n  t h e  Nakuru d i s t r i c t  
o f  t he  Rift Valley Province. The l o c a t i o n  is a r i c h  coffee-groving 
a rea  wi th  predominantly l a r g e  p l o t s  of l and ,  one of which was subdivided 
f o r  a s e t t l emen t  scheme. The scheme was b u i l t  du r i ng  t h e  c o l o n i a l  
per iod  t o  s e rve  14 farms. One of  t h e  sma l l e s t  i s  550 ac r e s .  Two 
yea r s  ago Mm took over  t he  scheme. P ipe l i ne  s i t u a t i o n  is a problem 
dur ing  t he  r a iny  season. 

*Money can be  pledged and l a t e r  deducted from r e c e i p t s  from t h e  s a l e  
of produce through one of t he  market ing s o c i e t i e s .  The s o c i e t i e s  
a r e  vo lun ta ry  o rgan i za t i ons  f o r  t r an spo r t i ng  and s e l l i n g  nrmbers' 
produce. P r o f i t  i s  d iv ided  among arezbers o r  used f o r  colnnunity 
bene f i t .  


