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GLOSSARY
 

Borehole--a drilled and cased well, usually 60 to 300 feet deep, with a four­
to six-inch steel casing. Replacement boreholes were drilled using the CARE
 
drilling rig and, where necessary, cleaned by either NWC compressor rigs or
 
subcontracted to firms such as BRGM.
 

Filling bench--a concrete slab on which water containers are placed for
 
filling. Water distribution pipes and taps are mounted over the bench. At
 
IWP sites, there is a concrete lip around the bench where spilled water is
 
collected and gravity-fed into sump tanks in adjacent gardens. Tap heights

have been standardized so that the most common water container, a jerry can,
 
will fit under the tap with about a one-inch clearance, thereby minimizing
 
spillage. There are two standard sized benches--one at hip height, for women
 
carrying jerry cans, and the other just above ground level, which is
 
convenient for children and for filling goat skins.
 

Hafir--a water-storage pond, usually occurring in a natural depression or
 
catchment area, which is modified (dug out and diked) and lined to increase
 
water retention where the clay content of soils is inadequate. At sites that
 
have not been rehabilitated, people and animals walk right into hafirs to get
 
water, thereby polluting the water. However, at rehabilitated or new sites,
 
thorn-tree fences keep out both people and animals. Collection wells are
 
provided outside the hafir perimeter for water access.
 

Low-capacity system--generally used synonymously with open wells and hand-pump
 
systems. ttafirs and diesel water-yards are considered high-capacity systems.

Low-capacity systems generally have a capacity of less than five cubic meters
 
per day.
 

Open wel -- hand-dug, uncased wells. Rehabilitated or new project open wells 
are lined with concrete blocks. Many non-project open wells are unlined,
which makes them very dangerous to dig (sometimes collapsing when workers are 
inside). They also require frequent re-digging, since they collapse much more 
often than lined wells. Open wells vary in depth from 30 feet (near Bara) to 
over 250 feet and in width from about six feet for the deeper wells to about 
15 for shallower wells. Sonic open wells have been capped with concrete, and
 
handpumps have been installed. At some non-; roject open wells, camels are
 
osed to pull bucKet S of water to the surface.
 

Overhaul--complete repl]icement of all replaceable parts (i.e., a complete 
overhaul) for diesel engines; and any type of pump (Edeco piston pumps for 
diesel systems and India Mark 11-type handpumps ) . Minor overhauls (e.g.,
decarbonization of diesel engines oi replacement of cylinder leathers on 
piston pump) are s;pecified by the particular type of maintenance or repair 
procedures uind tait,,l. 

OARO - quant ity, arcssi hi li y, reliability, and qual ity: The CARE primary 
evaliualiv,eC'i ii1 a for miasu ing the impa(:t of water projects. 
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Rehabilitation--for diesel water-yards, rehabilitation means overhaul or
 
replacement of all pumping and water distribution-related equipment, with the
 
major exception of water storage tanks, which were often 
only painted to

reduce rusting. Boreholes were cleaned and tested. Where 
yields were

inadequate, replacement boreholes 
 were drilled. For open wells,

rehabilitation is fixing or installing a lining, 
 re-digging, installing

above-ground well collars and drainage aprons, and wood for rope skids.
 
Sometimes, pulleys 
were mounted on yell collars to facilitate rope-and-bucket
lifting. For hafirs, rehabilitation means dredging or de-silting, reinforcing

or constructing catchment barriers, refurbishing or installing pumps, engines,

sediment basins and water treatment facilities, where used.
 

Villages, projecL sites, communities, and satellite villages--villages are
 
sometimes (but 
not always) grouped around water points. A project site is the
 
specific village where rehabilitation or 
other efforts have been undertaken.

The community may include 
the main village (the project site), in addition to
 
one or more satellite villages, 
from which people travel to the project site
 
to collect water.
 

Water-yard--physical location 
 of the water distribution system for

diesel-pumped village water supplies. Tlw boreho'e (drilled well),

water-storage tank, and pump house arc u:,, ally nearby. At projecL SZ,=S,
water taps are in an area enclosed by thorn tree fencing or sometimes barbed 
wire with steel tenceposts. Areas for human and animal use 
are also separated
 
by fencing at project sites.
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EXECUTIVE SUMMARY
 

At the request of CARE Sudan and USAID/Sudan, a two-person team from the Water
 
and Sanitation for Health (WASH) Project and CARE's 
East African Regional

Technical Assistance team in Nairobi conducted an end-of-project evaluation of
 
CARE's Intekim Water Supply and Management Project (IWP). The evaluation had
 
two purposes:
 

0 	 evaluate IWP from a technical standpoint, and conduct
 
a process evaluation of water extension curricula/

planning currently being developed and used in con-­
junction with the project; and
 

* 	 r-view draft project proposal(s) for continued water 
development assistance to the Kordofan Region,
beginning in 1988, and offer a technical critique of 
the plan with recommendations for any modifications. 

The team performed the evaluation in Khartoum, El Obeid, and various project
and non-project sites in North Kordofan from November 2 through 16, 1987. In 
addition to reviewing project reports and related documents, the team 
interviewed CARE IWP personnel, members of Village Water Committees where 
proje-_' activities occurred, water users at project water sites wellas as 
non-project sites, National Water Corporation 
CARE personnel, and representatives of other 

(NWC) personnel 
organizations 

at all 
working 

levels, 
in the 

water sector in Sudan. 

The 	 report contains a description of the IWP, including the history of its 
deve]opment throutgh the CARE/AID and CARE/NWC agreements, its design and 
implementation, and actual resul t s as of November 1987. (The project end daLe 
is March 198.) Chapteis 3, 4, and 5 address engineering and construction; 
extension activitie.s; and training, sustainabi1ity, cost recovery, and various 
impacts of the project. The evaluation team reviewed two follow-on activities 
which CARE plans to undertake; these are addressed in Chapter 6. 7he final 
two chapter s cover conclus ions and recommendations. 

Fi nd i ng. 

At the time of this evaluation, November 1987, the project had completed most 
of its major technical tasks: 

0 	 rehabilitation of 12 diesel water-yards.--including the 
rehabilitation of 24 existing borehole; and drilling 
lhree new ones, 
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" rehabilitation of nine existing open 
wells in eight

communities and the digging of seven new ones 
(five of
 
which were successful),
 

* rehabilitation 
 of three hafirs (water collection
 
ponds) in two different communities, and
 

* installation of handpumps at two open-well sites.
 

As an emergency relief response and a pilot project, was
IWP successful in
designing and implementing a water-supply-related extension/health education
 program to accompany rehabilitation efforts at 
all village sites. While IWP

did develop a well-conceived approach (which will undoubtedly find application
in future projects), active community participation occurred only during the

second half of the project due to staff turnover in the first months of the

project and 
the delay in signing the CARE/NWC counterpart agreement.
 

In terms of CARE water project evaluation criteria--quantity, accessibility,
reliability, and quality (QAR)--the project a decidedlyhad positive impact
by increasing the QARQ of water at project sites. However, the project hasnot made major progress in solving the essential problem of village watersupply in rural Sudan. Significant differences in perspective exist betweenVillage Water Committees (VWCs) and NWC with respect to centralized and

decentralized control of 
water system management and the closely related issue
of water-user 
fee collection and allocation. These differences may well have
 a significant impact on the sustainability of IW/l rehabilitation efforts.
 

Since baseline studies of pre-intervention conditions at project sites were
not done, an evaluation of the health, social., economic and environmental
intermediate indicator; of 
the project is not possible. However, qualitative

judgments, based on comparison of a limited number of project and non-projectsites, indicate significant improvements in terms of health impacts.
impact on other aspects of community life is also difficult 

The
 
to assess.
 

Recommenda t ions 

The water-yard design and community participation model developed by CARE(Itiring the IWP implementation provides a useful model that should be adopted
by other private voluntary organization.; (lPVOs) involved in water resources
 
development.
 

The dievelopment of multiple type!; of watei supply systems; in Kordofan--open

wells, water--yards, and haf its.- Is soluild. Fut ure projects should avoidfocusing solely on watue yard i'habilitation, altlough thi s is certainly a 
very important componeint of wa te*i development. 

Futuie proj ic t; will have to be mote dir ect inr addles;sing p oblenils of long.
term sus tainabi ity, (;pc ia]l y tlo;i, of operations and maintenance aind costrecoveiy. ThiN; mean,, econciling diffi nc-es of NWC, VWcs, and I'VO/donors.
Ciitent ly, th dii ,hi(ncr:s bet wi n vi Ilag v a ItI"N isr; and NW(: (which is
respon,,ibl ,I n,:ow ari e ya rd op,, iatioil, ma linii(viralifA ,, repa iri, reven uie collection,and alloa ion) p1esent; significant obstacles to the sustainability of water 
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projects. As long as NWC believes its revenues are insufficient due to
 
misallocation of funds at the village level and VWCs believe revenues paid to
 
NWC do little to ensure thc continued operation of their water systems,
 
sustainabiiity wvUi. be very difficult to achieve. Future projects should
 
examine more clcsely the role of community participation in O&M and cost 
recovery schemes. 

In its upcoming water-sector review, AID should negotiate with NWC current and
 
future cost-recovery schemes. The objective should be to develop
 
cost-recovery strategies that would support NWC's long-term policy goals,
 
address the concerns of village water users, and help ensure m, sustain­
ability of donor-assisted water-source rehabilitation.
 

CARE should make an effort in future projects to document the successes and
 
failures of past projects and, in future projects, establish monitoring and
 
evaluation procedures for both technical and extension components. To
 
determine the impact of specific project interventions, CARE needs to
 
establish indicators and baselines with which to monitor and evaluate project
 
progress.
 

CARE should examine other type!; of equipment for future projects including
 
self.closing tap;, low-cost modifications to open-well rehabilitation, and
 
alternative energy sources for low- to medium-capacity water pumping.
 

The most problematic water sites in the IWP were in large, heterogeneous 
communities that were suggested by NW( but that did not match CARE site 
selection criteria. CARE should focus its water development efforts in 
smaller, more homogeneous communities, where community interest and 
participation are apt to be more coherent, thus increasing the probability 
that project interventions will be more sustainable over the long term.
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Chapter 1
 

INTRODUCTION
 

1.1 Background
 

North Kordofan Province is located in west/central Sudan (see Map, page xv)

and is a semi-arid region (an average of 300 to 450 millimeters of rainfall
 
annually) where the major economic activities are raising livestor' and
 
primarily rain-fed agriculture. Much of the province is relatively .ertile.
 
The principal crops are sorghum, millet, and hashab (gum arabic). In nearly
 
all of North Kordofan, inadequate, unreliable water supplies have been and
 
still are the main impediment to rural development.
 

There was a severe drought and subsequent famine in much of Sudan in 1984-85
 
which caused considerable dislocation of rural people searching for food and
 
water. CARE has been operating in the province since 1983, implementing a
 
series of rural development initiatives such as North Kordofan Water Supply

Project (NKWSP). That project's major objective was the rehabilitation of 17
 
diesel-pump water-yards over a two-year period. No open wells, hafirs, or
 
handpumps were included in NKWSP. This water resources development effort has
 
assumed additional importance as part of the multi-donor and Government of
 
Sudan (GOS) emergency relief response to the drought.
 

There are four main types of water supply systems in North Kordofan:
 

* 	 Water-yards: Diesel engines drive piston pumps mounted
 
on boreholes, and water is pumped to a storage tank
 
and then distributed to nearby water distribution taps
 
and troughs for human and animal use.
 

* 	 Open wells: At these hand-dug wells water is drawn by
 
people (usually by women) using ropes, buckets, or
 
leather/rubber containers and sometimes by animals
 
pulling the ropes or simple winches. In rare cases
 
handpumps are installed on open wells.
 

* 	 Hafirs: These natural depressions are used for
 
rainwater catchment and storage, sometimes modified to
 
increase capacity or facilitate water collection and
 
distribution. Hafirs occur only in areas where clay
 
soils are found. Sometimes an artificial lining
 
(polyethylene) is used to minimize leakage losses.
 

* 	 Cisterns: Cisterns are used for private water storage
 
at homes or by public or local water vendors in areas
 
where no water is available and must be transported by
 
truck or donkey to the site.
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Cisterns (and some hafirs) are occasionally used in conjunction with slow
 
sand-filtration systems. No cistern systems were visited by the evaluation
 
team, since they were not an emphasis of IWP.
 

In many of the more heavily populated areas of North Kordofan, particularly
 
where hafirs are inappropriate (e.g., low clay content in the soil, no natural
 
depressions) and rainfall has been especially inadequate, water-yards are the
 
primary source of water for much of the population. They have distinct
 
Avantages and disadvantages as water sources.
 

Firs\, it is not always possible to develop water-yards because of variable
 
subsdrface hydrogeology. Many areas of North Kordofan are underlain by the
 
basement complex, a geological formation where water is rare or completely
 
lacking.
 

Second, mechanized water-yards are capital-intensive requiring equipment,
 
fuel, ,pare parts, and skilled labor to operate reliably. Such resources are
 
not readily available and are inordinately expensive.
 

Finally, mechanized water-yards often generate environmental degradation,
 
particularly during droughts. When traditional water sources simply dry up,
 
people and animals are forced to migrate to alternative water sources--often,
 
the nearest water-yard. With such abnormally high concentrations of people
 
and animals and their demand for water, these sources of water also give out.
 
In addition, the surrounding area is denuded of vegetation which is used for
 
wood or charcoal and animal food. The increased populations may be sedentary,
 
those who settle more or less permanently, or nomadic, people who stop at
 
water points on their way to either grazing areas or markets.
 

Extreme environmental degradation seldom occurs near low-capacity water
 
sources, such as open wells, simply because well supplies cannot sustain many
 
people or animals.
 

Water supplies in rural areas of Sudan are the responsibility of the National
 
Water Corporation (NWC). Accordingly, CARE's North KoLdufan Water Supply
 
Project (NKWSP) was implemented in conjunction with NWC (or the National Water
 
Administration (NWA) or the National Rural Water Development Corporation,
 
NRWDC, as it has also been known). NWC's major responsibilities include:
 

0 	 borehole drilling and development;
 

* 	 water-yard construction, operation and maintenance
 
(except for some community responsibilities discussed
 
below);
 

0 	 operation and maintenance of mechanized pumping 
systems--diesel engines, pumps, water storage tanks
 
and distribution systems;
 

* installation, operation and maintenance of boreholes
 
equipped with handpumps (NWC crews work in conjunction
 
with UNICEF);
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* 	 collection and distribution of water-user fees at
 
water-yard sites, but not low-capacity systems such as
 
open wells or boreholes with handpumps;
 

* 	 provision of technical training and other technical
 
and managerial support; and
 

* 	 periodic rehabilitaticn of some open wells by NWC
 
crews.
 

Because of NWC's concern with providing water to the greatest possible number
 
of clients, its primary emphasis is on the development and operation of
 
water-yards and hafirs--tanks or depressions for collecting water. It has
 
understandably encouraged donors and PVOs that are Interested in working in
 
the water sector to focus on accelerated development of these two sources. In
 
addition, in conjunction with UNICEF, NWC has installed several thousand India
 
Mark II handpumps at small boreholes around Kordofan and in other provinces as
 
well.
 

The water-user fee structure is based on fixed rates for certain types of 
containers and animals. For example, the most common type of container is the
 
ubiquitous jerry can, which holds four Imperial gallons or about 18 liters. 
The official fixed fee for one jerry can water is 1.5 piasters (or StO.015,
 
equivalent to about US$0.19 per cubic meter at an exchange rate of
 
US$1.00=S[4.4). For livestock watering, rates have been established based on
 
the type of animal--camels, goats, sheep, cows and donkeys. Typical rates and
 
their range of variation are discussed in Section 5.3 on cost recovery.
 

As mentioned above, one of NWC's responsibilities is the operation and 
maintenance services to community water-yards. User fees are collected by the 
NWC clerk assigned to each water-yard and returned to NWC, theoretically to 
cover the O&M costs at the site. In addition, a second "self-help" fee is 
collected at the water-yard gate which is used by the village water committee 
(VWC) to covet their costs (see Section 5.3). Village water users are 
represented by these VWCs, which have been organized in each water-yard 
community. The water revenues collected by NWC are supposed to cover all the 
costs of operation, maintenance, and repair of all village water-yards. 

Several other groups are working in the North Kordofan area on water supply. 
Save the Children Federation (SCF) is doing water-yard rehabilitation In the 
Um Ruwaba area, though on a smaller scale than IWP. UNICEF has been working 
with NWC for several years in North Kordofan and other provinces of Sudan,
primarily installing India Hark II handpumps on small-diameter boreholes for 
village water supply. As part of the upcoming AID-funded Regional Finap'e and 
Planning Project (RFPP), CARE, SCF and other PVOs are expected to continue 
along tile lines of existing water projects, focusing on the rehabilitation of 
smaller water-yards and open wells. CARE's experience with water-source
 
rehabilitation could serve as a model for these groups.
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1.2 Project Design
 

The CARE Interim Water Supply and Management Project (IWP) was designed both
 
to assist NWC in meeting its responsibilities for water-yard and hafir O&M and
 
to 
focus additional efforts in areas that are not normally the responsibility
 
of NWC, such as the development or rehabilitation of open wells, handpump
 
systems and community cisterns. The project was designed to address the
 
following technical, water management, community education, and health needs:
 

* 	 borehole rehabilitation (occasionally drilling new
 
boreholes where rehabilitation was not feasible);
 

* 	 equipment rehabilitation (e.g., engines, pumps,
 
distribution lines, but not storage tanks, which were
 
welded or Finted if required, but not replaced) or
 
installation of new equipment where rehabilitation was
 
not possible,
 

0 water-yard development, including the construction of 
distributio1 tips, water troughs, fencing, pump
 
houses, and dia'Page lines;
 

* 	 community organization, such as assisting VWCs with 
water management training; 

* 	 development and implementation of health and
 
sanitation extension curricula; and
 

* 	 technical training.
 

While not specifically part of IWP, at many IWP sites, gardens were
 
established ti utilize spilled and runoff water--some of these were part of
 
the CARE Agroforestry Project.
 

Three major groups were involved i n the planning and implementation of
 
IWP--CARE, NWC, and AID. The project proposal, developed by CARE and NWC, did
 
not initially involve AIl) funding. When USAID/Sudan approached CARE with an
 
offer of supplemental funding if some additions were made to the original
 
project design, CARE accepted. The project design then had to je renegotiated 
with NWC. Thus, the goals and purposes of the project varied somewhat between 
the CARE/All) and the CARE/NWC agreements. 

The project proposal for IWI' was first drafted by CARE in August 1985. It 
focused primarily on the rehabilitation of open wells and hafirs, with a small 
handpump in:stallation component, and did inot include a component dealing with 
the rehabilitation of mechanized water yards. Two nurveys were also Included 
in the original project proposal, one on the geophysical aspects of the 
proposed project area and another on watersheds and watercourses . After atel 
discussions with USNIDP/Sudan, during which AID offered supplemental funding if 
water-yard rehabilitation were included in the project, the original CARE 
proposal was revised and the funding considerably increased to include 
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provisions for the rehabilitation of 15 water-yards. In additioi. to work on 
hafirs, open wells, and a small handpump installation component, the project
 
included development of a water-and-health extension curriculum and a
 
community education program. The CARE/AiD1 agreement was signed in March 1986.
 

While NWC was involved in the formulation and preparation of the project
 
proposal, the general description of project sites, implementation activities,
 
and respective responsibilities contained in the CARE/AID agreement was not
 
completely acceptable to NWC at the time. Negotiations continued between CARE
 
and NWC until October 1986, when the CARE/NWC counterpart agreement was
 
signed. Since the CARE/NWC agreement is the more recent project agreement, it
 
was used as the primary reference for project purposes, goals, and objectives
 
reviewed in this evaluation. Significant differences between the two
 
documents are noted, where appropriate.
 

According to the CARE/NWC counterpart agreement, the goals (objectives) of the
 
project were tc.
 

0 	 assure the reliable provision of potable water to 26 
communi t i es; 

0 	 assist VWC.; in those communities with planning, 
managing, and maintaining their- water systems; and 

0 introduce a variety of nonformal training and 
extension activitie, related to water. 

Specific activities to be performed to reach these goals included: 

0 	 de-siltation of two hafirs in the town of Hazroub; 

* 	 rehabilitati(cr of 12 water-yards, including boreholes 
(and if thi!; was impos!; i 1)le due to excessive 
deteriorat ion, di ill ing up to a maximum of foin new 
boreho] -; ), and providing !;tandardized pumping 
equilprnent and !.pai parts---2, Iorelioles; were to be 
rehabi lit iated and three repl]ace( ; 

S 	 con;t I Ilt i oil and/ol s;ani tary rehabilitation of 
low--caplacity !;y';tem; (open wells) in 13 communi ties, 
Installing haIiondpumps whei appioptiate; 

1tt roduc t i oil of !;ani tat ion mea;ii te; at all water 
points, including well col lari;, tap!;, drainage-ways 
and simple pract ical li](.!; fol water collect ion; 

• 	 introdiiclion of I halth and :a l y education at each 
s Ite ; and 

* 	 provi!;Jori of asi stance to local pi ivat e work:hops on) 
the ';tl vi c iug and re pa I of handpump-: to improve 
long te l ilmainteinance capabilitie;. 



The major differences between these objectives and those in the CARE/AID
 
agreement were in the number of communities to be supplied with water, number
 
of sources (particularly boreholes) to be rehabilitated in each community and
 
specific technical training to be provided. The CARE/AID agreement specified
 
that the project should
 

V 
 establish 30 village water committees;
 

9 provide 30 villages with water supplies of acceptable
 
quantity, accessibility, reliability, and quality;
 

0 	 provide assistance wi th water-yard design and 
management; 

* 	 help establish piivate workshops; for handpump repair; 

0 	 "train a high-level counterpart to tie Project 
Extensioni.t"--this was not ment ioned in tie NWC 
agreement and was not a part of the project; 

* 	 develop a nonformal curriculum for pump repair 
workshop management, fitiances', and techniques--this 
was aentioncd only a; "assi;tance to local private 
workshop;" in the NWC agreement; and 

* 	 rehabilitate walei-yai(Is, though no .;pecific nunber is 
given. Ti.'; contra.t.-s with the NWC agreement, which 
specified that 12 watei-yards, mo.;t with more than one 
borehole, weie to be iehabilitated, but the budget in 
the All) agreement inc Iudt; funding for parts to 
rehabilitate 15 toreholes (the assumption being that 
each water-yard had only one boiehole, whereas there 
are normally two and sometimes as many as four per 
watei-yard). 

No logical framework (log frame) per !e was established for the project, so 
precise comparison!; of plarned and achieved objectives cannot ea iily be made. 

It should alo be noted that fillal .;te select ion was; completed prior to 
signing of the CAIJE/NWC agr eement . II) add it ion, it wa; spec if ied in the 
agreement exactly whIat act lvi iv,; (bor ehole r ehiabi Iitat iol or dIrI I ing, 
equipment mairrtenance( o replacemet , et(.) wou]d he under taken by CARE and 
seconded NJU("employee!, at eaci ;ite. 

Accoiding o the CARE/NWC counter pal t agl eelrlrt, IWIl s pu po;e i!; to enrable a 
number of water poor village.s in tIre IBala arid E:r Nalind 1)1strict!; of North 
Kordofan to sty potable water need;. if both project-;atk tlieir Imp]lcit 
agrererint.s I II( Inr tent to in1crea;e, tle in'Ai tutional capabilities of CAIE, 
NWC, and local village; to plan and implenient )oig term, su.'stai nable, water 
development pio.(j(,ct . Thin;, IWI' wa; both a pilot project (buildirig on the 
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experience gained by CARE during NKWSP) to develop CARE's capabilities for the

Implementation of water resources development projects and 
a continuation of
 
the emergency relief efforts begun during NKWSP. such,
As it provided an
 
opportunity for CARE to
 

* 	 continue to maintain an active presence in the 
water
 
sector,
 

* 	 make good use of available donor funding for drought
 
response, and
 

* 	 develop an effective water extension component that
 
could be replicated by other PVOs (such as SCF) in
 
current and future projects. 

1.3 Evaluation P rpose and Methodology 

The overall objective of this end-of-project evaluation was to provide CARE 
and USAID/Sudan with asses;ment the Interim andan of CARE Water Management
Project ( I') in term, of the achievement of project objectives,
appropilatenenn of the project design, and suitability of specific activities 
in achieving' itv goal of inci easing the quantity, accessibility, reliability,
and quant ity (OAHU) of tin potable water supply for people in the villages of
Nor th ,oldofan Pr ovince. Findings from this evaluation and a preceding
project, the Nor d Vordofai Water Supply Project (NIK 1 SP), were to be used in a
cii tical an'nvmernt of follow on activities proposed by CARE in the water 
resources development sector in Nor th Kordofari, as well as water-related 
activities in the upcoming Regional Finance and Planning Project (RFPP).
 

1.3.1 Put po;e 

This 	 evaluation was requested by CARE Sudan as ai integral part of project
iplmentation, Spcifically, its purpose was twofold: 

to evail ate IWI' a ItIlom ehnical ::tandpoint and conduct 
a pfo ':! valtii.'a I oio of walr e t errns ion curri cula/
planning cit 'nitlIy hviin, developed and used in conjunc­
ion with t hi' pr'iiit ; and 

9 to revt wvdial! project pr oposaI(r) or con ti nued water 
deve lop lent a;s i ;talice to the Kordofan Region,
bWginning in 1 H and to offer a technical critique of 
the plan with i ecommendat ionn f or ainy modif icat ions. 
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1.3.2 Methodology
 

The evaluation team consisted of Rick McGowan, the WASH 
team 	leader and water
 
engineer, senior engineer for Associates in Rural Development, Inc., and Kate
 
Burns. a public health specialist, CARE East African Regional Technical
 
Advisor for Primary Health Care, Nairobi.
 

To involve CAPE project staff in the evaluation and make it as collaborative
 
as possible, the team and IWP CARE project staff met to discuss the project

and the team's approach. The following methods, purposes, and/or objectives
 
were suggested:
 

* 	 compare planned and achieved objectives and provide
 
explanations for any unachieved objectives;
 

* 	 apply lessons learned from the evaluation to the
 
design of upcoming CARE water (and other) projects and
 
provide this information to other local PVOs working
 
on water resources; development projects; 

* 	 determine CARE's; ability to design and implement water 
projects;, thereby estab]ishing viable credentials for 
new project,; with AID anid NWC; 

0 	 provide a s;timu]us; to NWC, the Minis;try of Health 
(MOHI), and the Departrnent of Planning for better 
approaches; to planning more effective water projects, 
especially ways; to increas;e community participation in 
project planning, des.ign, and evaluation; and 

0 	 explore way!; to encourage greater interaction between 
CARE and PV() 1iojuts; in other sectors. 

The evaluation team intpvipw,'d
 

* 	 CAPE I ' lp,.onnel; 

* 	 V:WCs; a! village pioject sites; 

* 	 randorm g oups ; of water users at project water sites; 

• 	 larrdom ,lulOp. of waterL !;-,1!; at non-project sites; 

# 	 N'WC epiple!ri! it i ve', (management staff a; well as 
water yald opir ato ,; and ( Ii ks ) at pt o.1c t and 
"on piovri n,lt ,'; anid b th regional and national 
mauag pmvn t tal f; 

* CARE lpci,onn,,l from other plroj el in the area; and 
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i 

0 'epresentaie frmohrPOaddnrgroupsiFially theV) tamrved ,an extesiv colcto of arjc reors, an 

The teamnleader arie In Khartoum on 2 November197adbgn semlg 

i wi thllli1 Sudan iiPertinen'tiUSAID missioni!istaff, an ,pesnl,CARE personnel. 
: w':" during this periodi! for i~iiniiai' discusios Th CRerei not availsable 

Nairobi Regional Technical Advisor forr Primary iHeal!th ~iCare arvd eea 

Obe i d b k lo
;!El project personnel and schedule iit h e wee - ng si!erieso iel ist# 
,. i, /, The, first; day at CAR El: Obeid was spent! planning !the c!ourseofth'evlutlnii~ !i,:. anod, In conj unctiton with CARE field starff,,the seri es of ivisits conducted-over 

/:i / the following week. ,i:
 

i !; Visits to:
; were :made 

ii 	 :i •~sites completed early In ithe project and ii•those, com-i i ~ ,i •iiiiiii , 
k 3: " k '£pletedaaaiVt. 	 only recentlyt so that evolving I differences in!?!l/ ij - engineering design, extension program i'ort and
 
, ,.... .. , . !communi ty participation approachesi could be;noted
 

a dcmnt (seef C).om
rseld C oa ACAndi 	 tf#an NCF n 

......... including. rehabilitrated water-yards, ~iopen- wells,! open 	 .:
pTestneamleae- modified on servenK~at rainwater- ' 	 with vlaintaand 2aand catchment storage•v~~ellsrie tohandpumps,November18as hafirs eatdtegaand bh aslblingay.,a 

iili: i i~i• basins) In order: to assess the relative ,importance of 

(natural depressions , : : : 

each in the overall project; 	 ~ 

sites•~ ~~~ rrepresentative of both major geographic foci: of ii iii!ii!iproject activ ty--theBera and En Nah ud areas; and 
'-a 

a non-project sites roveringrthe rn o noogies 

i :: •• • (water-yards,i open •veilsp handpumps and haftrs)i so: ! i:;that directcomparisons could be made about theImpact
e f f o r t s 	

A

projectwaer 	
a 

hof Ldevelopment 	 o Spared to 

iOn their return to Kartoeiw a e evlatiOn tea ion terieed eprs uand 
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2.1 Proje Design 
P 9 ..as a b. . , ....... ... ...... 

* 	 In wearnign dasa b idg bewtwmpeenroht -rfe activeslpant pojets~~*1 fa Poreoer e peneprjc 	 it to i 

developmnltyof tewater semtsr bute mrein$. tlneed'oadr~'

(and 	deocoplment tItes.s s, to s emergenc.r elief and aith 9 te. .. ... . '' .' 
veryha rthealoportaget to bwater ipn tlessodnshlearedzi aroCARE'' earieo ,a 	s 

Northfan.
.. watusielystProjectin i s tsKusta Moreoaerfcse the theehabiitation-(KdSi of7~''l frome98 to 1985.hblt 	 dislwae9ads 

* 	 NKWSP was evaluated (Bjornson 1985) anid changes recommended for the follow-on 
project (IWP). The three major lessons 'emerged' from NKYSPs 

he ehblt.topayattr
spar bTleNKW$P focused eclusivel on r of ty.podsC 1'* 	 Maintenance and repair of mechanized borehole,is very
costly, and inmost cases itis beyond the means of 
dtVC to procure theneeded spare pand admaintain the . 
numerous systems Ingood operating condition.' Limited 
foreign currency available to NVC makes importing 
adequate number of spare parts impossible.... 

0 	 Diesel fuel isgenerally unreliable and often subject 
to high black market inflation. 

* 	 Poorly managed, high-capacity water-yards can generate

desertification and severe land degradation 'due to 
overgrazing.
 

From this evaluation, CARE realized the need to broaden its water resources 
development activities to include assistance in low-capacity systems such' as, 

.~hand-dug. open~wells, handpumps, and hafirs 'and to de-emphasize borehole 
rehablitaton. P included these other water resources In its'implementation. The one notable problem not addressed in the project design 

was long-terum operation and maintenance (06H) of rehabilitated systems. There

99 	 i~t €yas no clear plan to address the critical needs of fuel procurementp spare

parts replacement, and overall infram tructure-building 'within NYC ' Mw'SlO9 '~,~ 
' villagers and NVC' to' work 'together to provide adequate,otetionp"maintenance, ' and repair of:'the reh~abilitated water-yards, ,'This lack of a wevill-developed 

" 

. 90&H component' should 'have been addressed at~ the proj ect design itage# ;-The 
' 

,Vi i . ...	 9decision not 'to include such a',component was largely. due,'ito the emergency
9 	 i~r999r 9 9relief 'nature 'of 'the' project$' pressures' from' NYC' 'and USAID "to provide water ~ 

'~ 

quickly, and the relative 'brevity of the project (10 months).'9 

"9 

' 

9.... 


http:ehblt.to


Also absent from the project design was the monitoring and evaluation of NKWSP
 
water project sites. Monitoring these water systems would have proided
 
important information on:
 

0 	 sustainability and reliability of previous CARE
 
rehabilitation efforts;
 

* 	 how communities address water system management
 
problems (to help in the development of the extension
 
curricula in IWP);
 

* 	 frequency and extent of fuel shortages, most frequent 
types of mechanical breakdowns, availability of 
skilled mechanics (from both private and public, 
formal and informal sectors); and 

* 	 cost estimates of long-term O&M expenses (to Include 
in follow -on project budgets). This would have 
increased CARE's; knowledge of how to better insure the 
long-term suiNtainability of rehabilitated water-yards. 

Ceophysical survey; and waterslhed and watercourse surveys were initially 
included in the pioje(t to provide infouiation on potential water supplies for 
those communitien locaterd above the geological formation known as the 
precambi ian basement complex. These sq'rveyS were meant to augment the 
instituto oif Environmen tal Studies (IES) Baseline Survey conducted In 1982. 
They wev P not icludd in tle NWC/CARE agreement and tbezelrore were deleted 
fiom the project implePritlation plan. CARE' s decision to eliminate the 
surv,ey; from the p o ut als;o stemmed from the change i n the project's 
geographical focus, whiuh came about during the site selection visits 
with NWJC. Few s it es weiPeselected from the basement complex area. Therefore, 
the importance of wat, iConr (' and heophy n;ical surveys was reduced. 

The CARE /NWC agieemnent wa: 1i1t ;pecific regarding the technical a:ssistance 
expected by (aul party. The exact number and type of s;pare parts, diesel 
engineq, PI . to he. lvilded by CARE or the number of s-kilIled a1n( unskilled 
laboie. to he pi ovidd by NJWC could haidly be stipulated at the beginning of 
the p1)1t) ]Howevri, e pon ibility fo specific types assistancejct. of 
critical to the long terim success of the pioject was sometime stated in vague 
temi:; it at all. The mos t obvious; example relates to O&M requirements . The 
CARE/N WC agi,,ement staten Ihat CARE will be ren;ponsible for providing (among 
other thin .ri) spae plai!';, hut doe; not say how many, when, or for how long 
CARE would be enpon';ilble toi the rehabilitated systems until the NWC took 
over complete r,!;imonrihtlity. Without these clear guidelines, it is difficult 
to dpt,emin when CARE would withdraw its support from a particular site and 
when NJUC would take over. 
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2.2~ Project 5mplementatio 

fiacn agny -'"/Katom 2sh'mjr rvddCREwtS7000, 

projecjt i cmplementationr:h: 8mnhpro. 'CR'UAcntiue 

* 

S. 

$193,000.. CARE F.rance' and CARE' Italy. supplied '$8Q000~and $20,0O0"0 
respectively. 'USA" for Africa' initially committed '$132,000# >but, CARE had': 
received only $50,0010 as of5 November 1987. The~total funds "committed for fIWP 
equal $1,244,000. A budget summary for WP isgiven inTable le . 

NV provided In-kind contributions of all equipment and parts remaing ~from 
the~ initial~CARE water ,project in Kordofan. ,In addition,.~ it sprovided '.5 
technical' counterpart staff (two extension workers and one graduate engineer),'1
qualified and salaried constr~uction crews, and regional workshop facili'ties~ 
and heavy equipment 'to rehabilitate the Mazroub hafirs. ' 

communities contributed unskilled labor crevsato collect' fencing materials' and> 
assist the NYC skilled labor teams.' Comimunities 'also provided ilodging and 

=food to the teams during -the construction stage. In at least'two open-well
renovations, the community contributed cash for the' purchase of materials. 
This financial participation did not exceed 10 percent of the total material 
input to the renovated system. 

The project was planned to 'run for, 18 months. However, the USAID agreement
signed in March 1986 and due to expire InNovember 1987 was extended. The NYC 
agreement signed in October 1986 Is,due to terminate in March 1988. The 

>majority of the technical activitiis were complete as of November 1987. 
*However, extension activities are still In progress and expected to be; 
<finished by late 1987 or early 1988. 

The project targets changed from the USAID proposal to the NYC/CARE agreement.
* The USAID agreement states that 30 communities'will b~e assisted in Improving 

their water systems. The NYC 'agreement decreases this number' to 26 because 
CARE initially planned and budgeted for' one borehole to 'be rehabilitated at 

-.each vater-yard. In realityt many'of the water-yards in Kordofan have more 
than one borehole. 'After" the~ site selection visits were 'completed in July
1986, CARE had a more detailed Idea of the type of work that would be needed 
to improve each' water-yard site. Therefore, the number of water-yards to 'be~ 
renivated was decreased'from 15 to 12 to stay within the original budget for 
the' project. In"actuality, CARE coumpleted renovations on 12' vster-yardl;,
which Included the rehabilitation of 24 existing borehole. and the drilling of 
three replacement boreholes.' 

9''In the case. of the lowcapacity systems, there yore also changes in the two: 
agreements which stemmed from a misunderstanding of communities versus water 
points to be rehabilitated. CARE assisted eight communities wvith"'open 'dug
wells. Seven 'nev wells were dug,' five of which, were successful. The two"" 
unsuccessful wells were dug to a depth of 260, feet without 'reaching: the 
aquifer. Nine open, dug wells,:were rehabilitated. * Three, hafirs w.ere 
rehabilitated In two communities. In: total, G'ARE assisted, 22 communi ties InJ
Improving their' water systems. -Additional targets and differences in~ the 
USAID and NYC agreements and the actual comp lotion of these targets are given
InTable 2. A more detailed summary list of IVP technical activities Isgiven
in Appendix ~ ' 5" 

5 

' 

J2 

" '' 

"i 

S 

13r 5V.''5~' ~ 
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Table 1
 

CARE Interim Water Supply Project - Actual Expenditures
 

Item USAID CARE CARE CARE USA for TOTAL
 
USA Italy France Africa
 

Personnel $126,951 $68,750 $0 $0 $0 $195,701 
Materials & Equip $467,313 $0 $20,000 $54,968 $9,481 $551,762 
Vehicles $0 $0 $0 $25,032 $36,848 $61,880 
vehicles Operation $71,428 $856 $0 $0 $0 $72,284 
Travel All-owance $41,858 $2,533 $0 $0 $0 $44,391 
Insurance $2,064 $1,539 $0 $0 $3,671 $7,274 
Office Operations $36,142 $59,343 $0 $0 $0 $95,485 
Office Equipment $7,726 $4,182 $0 $0 $0 $11,908 
Miscellaneous $92 $0 $0 $0 $0 $92 

Total $753,574 $137,203 $20,000 $80,000 $50,000 $1,040,777 
Overhead $63,129 $0 $0 $0 $0 $63,129 

GRAND TOTAL $816,703 $137,203 $20,000 $80,000 $50,000 $1,103,906
 

Budget Summary USAID CARE CARE CARE USA for TOTAL
 
By Donor Grant USA Italy France Africa
 

BUDGET $816,000 $193,000 $20,000 $80,000 $132,000 $1,241,000
 

EXPENDITURES $f816,703 $137,203 $20,000 $80,000 $50,000 '1,103,906
 

BALANCE -703 $55,297 $0 $0 $78,000 $137,094
 

Note: (1) Incorporated in USAID budget is local Sudanese Pounds equivelent
 
to $66,000. Original USAID Grant was $750,000.
 

(2) USA for Africa has committed $135,000 of which $50,000 has
 
been received.
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Table 2
 

Project Activity Targets (Planned vs. Actual)--

Differences between USAID and NWC Agreements
 

USAID NWC Actual
 
Activity Agreement Agreement Completed
 

# 	of communities
 

to receive water 	 30 26 
 22
 

Systems Improvement:
 

# of water-yards 15 12 12
 
to be rehabilitated
 

# of communi ties to
 
receive hand- dug well 13 13 8
 
assistance 

# 	of commimitics to 
receive hafir 2 1 2 
renova t ions 

Training Cu rr i cu lum: 

developed for mechanics 	 1 0 0*
 

# 	of woikshops to
 
receive tIaining 3 ns 
 0 

Extension Cu I ic uI.tIm: 

developed in heal th 
and sani tation 1 ns 1 

ext ens ion Coln I Ces 
conduc ted 30 26 27 

Watercour.;e/Geophys ical:
 

survey!: conducted 	 0 0 

ns Numbei of ! ilevs to be completed not stipulated in the agreement. 

Iandpurmn taiining wa; subconitracted Ito th exi!,t iop UNICEF 
handlpian I)iogi ann, Ihereby obv i at ing the ivce: ;it y o1 CARE 
develop ing a r;epai ,e piogiam. 
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The project experienced significant delays during the early stages of imple­
mentation due principally to high turnover in CARE/IWP pruiect management and
 
to the long delay in reaching accord on the project agreement with NWC. The
 
IWP project manager changed three times during the early part of the project.
 
The current project manager is a well-qualified graduate water engineer who
 
had been working as the CARE water engineer. He became project manager in
 
October 1986. The extension coordinator also was changed which thus caused a
 
delay in the start-up of the extension activities until early 1987, four
 
months after siFning the NWC agreement and almost ten months after the USAID
 
project start-up date. The extension staff, comprised of three males and
 
three females, has stayed constant until just recently when one of the women
 
left the project. The organizational chart for the project is given in
 
Figure 1.
 

CARE/Khartoum provided assistance to the IWP staff for overall programming and
 
implementation issues. It also established good working relationships with
 
NWC in Khartoum and acted as liaison between the project and USAID. IWP was
 
initially monitored under the Health, Nutrition and Population Office of
 
USAID/Sudan but vas later transferred to the Office of Engineering which
 
provided technical support to get the project back on schedule. REDSO/ESA
 
engineering staff also visited the project and provided assistance.
 

The IWP reporting system provided a wealth of information for this evaluation.
 
Project records ar0 up to date regarding technical and extension information.
 
CARE's routine monitoring and reporting system, including the PIE (Planning,
 
Implementation, and Evaluation) document done on a trimester basis and the
 
Bi-Monthly Report-, provided good documentation on all aspects of IWP. The
 
project manager also submits monthly reports to the regional NWC detailing
 
technical activities during the month.
 

2.2.1 Water-Yard Site Selection
 

The method of selection of water-yard sites changed from the original design
 
to the NWC agreement. Instead of choosing several sites and completing the
 
construction in discrete phases in order to learn from each phase, NWC
 
demanded that all water-yard sites be chosen prior to the signing of the
 
agreement. Therefore, during July 1986, a team of seven people--made up of
 
NWC regional personnel, Ministry of Finance and Planning (MFP), and CARE
 
technical and extension !;taff---visited 23 potential communities to select
 
sites for water-yards. The team visited Western Bara and Eastern En
 
Nahud--districts where CARE has other development projects, such as
 
Agroforestry, Women in Development (WID), and Primary Health Care (PHC). This
 
region is also a focus for reg'ional government plans.
 

The criteria for selecting site- was determined by CPRE prior to the visits
 
and Included socioeconomic, environmental, and technical factors. Each site
 
was evaluated with respect to current and potential water quality,
 
accessibility, reliability, and quantity (QARO). Socioeconomic and
 
environmental factors included:
 

identification of tribes, clans, population, and
 
social relations;
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Figure 1 

Organizational Chart for IWP
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* 	 presence of settlements, transhumance, and nomadism;
 

" 	 presence of routes of migration and history of land 
ownership;
 

* 	 indications of social stability and community
 
aspirations;
 

" 	 assessment of alternative water sources within the 
area, their type, reliability and distance; 

* 	 economic activities, including off-season economic
 
pursuits;
 

• 	 existence of available/approved social overhead
 
capital, especially government institutions;
 

* 	 assessment of the ecosystem, extent of denudation, and
 
environmental hazards; 

* 	 identification of possible linkages with other
 
agencies and other CARE projects; and
 

* 	 determination of community understanding of equity 
regarding the new water system and review of the 
community's history of self-help projects. 

CARE/technical criteria for site selection were as follows:
 

* 	 borehole should provide standard and acceptable range 
of water quality; 

* 	 chemical quality test should be certified by the
 
Ministry of Health;
 

* 	 borehole should provide a quantity of 900 to 1,200 
gallons per hour (gph), or borehole yield should show 
a decline in productivity through the past years of 
operation;
 

" 	 water-yard should be accessible to water-deficient 
villages with no (explicit) limitation on quantity
 
drawn; and 

* 	 water-yard should be the only relial'le and appropriate 
source of water in the vicinity. 
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Fifteen water-yards were recommended for consideration--seven from Western
 
Bara and eight from Eastern En Nahud. The information gathered on this visit
 
provided the details necessary for drawing up the NWC/CARE agreement. This
 
agreement was not signed until October 1986. Negotiations caused considerable
 
delay in project activities. Usually the NWC receives direct donor funding
 
and has total control over the use of materials, vehicles, etc. Working with
 
NGOs 	 is rather new to NWC, and the issues of management and control of 
resources are different. The NWC/CARE agreement, therefore, is considered a
 
ground-breaking exercise for NWC, and could serve as a model for other NWC and
 
NGO agreements.
 

2.2.2 Low-Capacity Systems
 

CARE 	criteria for communities to be selected for open wells included:
 

* low-income, permanently settled communities with
 
insufficient water, striving to construct or complete 
construction of an open well using their limited 
resources; 

* 	 communities with unreliable open wells that are not 
deep enough to reach the aquifer in the dry season; 

* 	 communities with schools, health units, and other 
insti tut ions dependent on water; 

* 	 water-yard satellite villages where yard will be
 
rehabilitated by CARE, thus decreasing the demand on 
the water-yard source;
 

• communities demonstrating commitment to participation
 
in the water program, as evidenced by a history of 
self-help projects; 

• 	 communities generating income and exploiting 
agriculture potential; 

* 	 communities that are centers for several satellite 
villages; 

* 	 areas free of tribal conflict; and
 

" 	 sites which are readily accessible by CARE In terms of 
logistical support. 

Eight communities were s.elected using these criteria. Seven new wells were 
dug, of which five were successful. Nine open wells were rehabilitated, and 
handpumps were In!;talled on two open wells. At one site where there was only 
one water source, tile handiumTiS were later removed from the well due to the 
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community's fears that it might not have adequate access to water should the
 
pumps fail. This indicates that if there are handpump components in future 
water projects, only sites with more than one water source should be 
considered for handpump installations. 

Three hafirs were rehabilitated in this project, two in one community 
(Mzroub) and one in Umm Dubban. Criteria for selection of this type of 
sysem were not predetermined. In one of the two hafir sites, CARE had no 
role in selection as it was specified by NWC. This proved to be the most 
problematic site in the projeci, due to the sociopolitical and cultural 
heterogeneity of this community. CARE realized early that political 
Infighting in the community was causing construction delays. After repeated 
attempts to solve the problem, CARE was forced to withdraw extension 
activities until local leadership problems were resolved. Construction 
activities were eventually completed, but the hafir has not been used as it 
was designed due to continuing local management problems. Clearly established 
hafir selection criteria, jointly agreed upon by CARE and the NWC, are necded 
in the future to prevent the occurrence of this sort of situation. 

2.2.3 Community Participation 

Community par ticipation in lWP has evolved over the course of the project. 
While extens;ion activities were largely ignored during the first eight months 
of the project, they have developed rapidly since that time. The community is 
primarily res;pons;ible for providing unskilled labor for the construction phase 
of the project and logistical support to the construction teams. The 
communities were generally not involved in the site selection process per se, 
especially regarding water-yard selection or the specific type of assistance 
to be provided at a particular s;ite. The type of technical assistance for 
water source development was decided upon by the water engineers from CARE and 
NWC. Since most of the work !ousced on rhabilitation of existing systems, 
the intended as;';istance was; generally clear tu the communities. However, 
community expectations; did differ from project intent in some instances, such 
as whet, communities expected that they would receive a new water storage tank 
as part of the rehabilitation. 

In terms; of the s;pecific design of water-yands (size, numbers;, and location of 
taps; and animal watering troughs, s iz'e and location of animal and human water 
access; areas;, etc.), communities were generally not Involved in the design 
prior to cons;truction, es;pecially in the earlier phases of the project. It Is 
likely tha villagers; could have provided some useful idea!; had they been 
asked. Toward the end of the project, once tho extension team was in place, 
communities did become more involved in the design of their systems. They 
appeared to appreciate this involvement, although requests; for as;sistance (new 
boreholes;, new tanks.5) were us;ually greater than what CARE, was prepared to 
provide. 

During the con;t ruction phas;e of the project, the communities did participate 
in providing uns;l'illed labor and logistical assist;ance to the construction 
teams. Thei e we re Io cases of communities reneging on their commi trents to 
assist In the cons truction phas;e. The roles; and responsibilities of the 
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different participants (community, CARE, and NWC) were discussed informally

prior to initiation of activities in some communities, but in general during
 
the early portion of the project, due to the delay of getting started and the
 
pressures to finish the work as soon as possible, communities were often
 
poorly informed as to the roles and responsibilities of each party.

Communities most often donated labor for the collection and 
installation of
 
fences and to assist the construction teams when and where possible.
 

During the post-construction phase, communities willingly participated in the
 
extension lessons provided for the women's groups and village water
 
committees.
 

In general, the communities did not contribute cash for the water system
improvements, no were they requested to do so. For one hand-dug well In El 
Zoom, the community supported the work crew; but did not contribute material. 
However, at a s ite being improved recently by CARE under separate funding, the
 
community was willing to contribute 6,000 Sudanese pounds toward the cost of 
the work. This; s m represent s approximately 10 percent of the total materials 
and equipment cost for digging a new well. From thi s example, it does appear 
that communities are willing to contribute to water system rehabilitation, and 
CARE will need to deciO if cash contributions; should be encouraged in future
 
water piojects.; 

Tie IWI' Pypui eilce seemn. to indicate that a highei level of community
paiticipationl occutls in simalli project s;i tes , where tie iopulation is more 
homogeneous;. (in, of the s;ite s;elect ior criter ia was the absence of tribal 
gi-ouips; that conflict over the leadership and cont rol of uwi?,r source 
managenrtn. In the three larger rural council towins (populatlons greater than 
10,(000) that CAtE assis ted, VWC involvement in managemen t and decision-making 
for the watei-yards; is; cons;ideiably less;; than in small villages;. This is due 
mos;tly to involvement of the local government aut horities in deci sions about 
management of the water-yard, and to the di.spos ition of revenues . In most 
simaller vi lagps , tihe s;elf -lidp fuinds generated by the sale of water are in 
the cont o; of tihe VW(s;. In larger towns, rural council authorities dictate 
the use of sel I -helIp furnds . Therefore, fuinds for rou tine opmr.t ion and 
maintenance are s;onetimes; caught up inithe local bureaucratic machinery. 

Foi each di esr I wa eI.yaid, thie is an NWC clr k to collect fees; and an NWC 
operator to operate and nilnta in the eqiiipment. Sincic tire mid-1970s, rural 
communit ieus; placed a count erpart to the NWC clerk.have a (Orrnriit y member as; 

In some communities; t her e is also a commni it y counterpart to the NWC operator.
Wile thIis; arlarigenllt has inceas;ed the comnunities' ability to monitor the 
water yard opet ations, it is; depenrden t on tihe ielationship between the local 
NWC pen soorre 1 and te, community. If the relationbship is; based on mutual 
t rust , the comunuriit y then els; it has; a greatei inlders tandirig of and 
participaition in tie managevmnt of the, water-yaid, especially super-vision of 
the revenue (-olle.cted. If not, then ,ys;tem mallagementi and the dist'ribution of 
revenues anv br ought iito qlle;"t ioni, arid the comiuin ty feels; urnivolved and 
un ibnf orned.
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CARE cannot formally influence the structure of the relationiship between the
 
local NWC and the community. CARE has attempted to build awareness and

disseminate information to both sides about the roles and responsibilities of
 
each, and to 
assist where possible in improving this relationship. But the

relationship between the community and NWC will not improve 
unless clearer
 
guidelines 
are established as to the roles and responsibilities of each.
 
Community participation workshops would 
 likely help to develop such
 
guidelines. The communities visited during 
this evaluation continuously

requested assistance in formalizi-g these responsibilities and the mechanisms
 
for their implementation.
 

The advent of 
 CARE's assistance in water resource development in North

Kordofan creates another actor 
in the field, which sometimes causes confusion
 
to both NWC and 
the community. It is understood by the communities that the
water-yards; are owned by NWC and that the assistance given by CARE is through

NWC. However, it appears that the communities sometimes transfer their
ex)ectations; and demands; to CARE, hoping that CARE will supply the much-needed 
long-term technical ass;,istance and materia]s that NWC cannot. The communities 
do not seem to have a clear pict ure of what CARE can provide or when CARE's
resInshibilities; in a given conmrunity will end. The policies; of NC toward 
participation in water yard management definitely dictate the extent to which 
CARE can involve the community in overall management of the community water 
systems;. NWC n;ay: it want ; t he common it y to be i nvo Ived in some of the 
day-to day managernit of the water yar ds;, such as; setting rules; and monitoring
appropi ae uEv;.of the ;ystem, but 14WC does; not want the communi ties; to 
con tI nitle to r e( (iv e revenue fIrom vat(r , or to be involved in any technical 
matters; s;uci , :nainlaunce aid rOut inue repair. From di.scu.;s;ions with the 
na i na] and reg ional JWhi:, itn t iaur1 , It appeals; that community involvement 
in management of the water yard, es;pecial]y in revenue allocation, will 
decreas;e over the next few years . CARE will need to keep inforned of this 
change and adju;t its; intervenlion ; accordingly.
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Cisterns are used in areas where water 
is not available or is available only

on a seasonal basis. Cisterns are usually hand-dug and 
lined with concrete

blocks and mortar. Water is carried to the cisterns by truck or donkey from a

distant water source and stored for 
use. In some villages, cisterns are not

only for private domestic use, btt are also kept by merchants who purchase the
water from a transporter and store it for later sale 
to villagers. CARE did
 
not focus on cistern development or rehabilitation during IWP. Therefore,
 
this evaluation doe; include cisterns.
 

3.1 MajRo Equipment for Water-Yards 

The standard NWC diesel engine (at least in the Bara and En Nahud areas of
North Kordofi n) i; the Li s;ter 8-1 (or Indian vers iosis of the same engine).
These are sIlow-sp, ed (60-8O rpm), single cylinder, 6-8 rated horsepower,
water-cooled engines; with average fuel consumption rates of about 0.5 liters
 
per hout , They ate usually operated between /4 and 24 hours per day. 
 The

expected uti;ef" It lifetime of thes;e engines; is; approximately 10 to 20 years
(assuming major overhauls; every 2 It ,4years). Some existing unit; aie now 
over 40 year; old. Yugoslavian Tot.pedo pumps were also in evidence at the NWC
workshcp,;, kut only one was; see,, in operation at a water-yard. Since the
withdrawal of don o su;l)0port ft tnus;, engines, part s have become Increasingly 
scatLe, and f ,w are still in opeiation. 

'he standa d NWrCpump inlt ih, project area is; the Edeco reciprocating piston 
pump (vet';ion; HMP and HK3M) from the 
United Kingdom. Thene large but sturdy
machine; aitpa tparicularly alpTopr late for pumping relatively s;mall quantities
of water ( lesn than I)0 m /day) at high heads (greiter than 50 meters).

Becaus , INC i!; conce iled abott the incieas;ingly high cost of tie Edeco pumps

(largely due to 
 IN~ Q( I that they ate specially made to order for N(C, sincefew othbots; rtv,. t lrin now), it is; recons;idpring its; equipment standat (1!; for 
pumps. In di us:,; ions; bet weert en iLOr NWC officials; and the evaluation team, 
the possibility of uing Moto pump%; was; di scus;s;ed at some length. 

Some Mono!; have beel ltl;ed (vi th vat lahle success;) in Sudan, and the NWC
 
per s;Onn I 'vxpiv;,; ,ed:;or r o. ,rW lvions;. Mori; have been used 
 witIh conr;iderable

s;ic( Os S in co)u iii '; vi t i umpirg condit ions; s; Im la to Sudan 
 (e.g.,

Hot .;wana) , c i i a] ly wi th the NiJ !;tani,trc Lister 11 1 engine. Mlono!; are
Np ti, 
Vr y tolet nt of wid f luctuatrinns; in head (i.e. , in low-yielding borehole!., 
common in ;udan), very tnhiunLt, and (o s;ide, ably l(,e;s; eXJmnsiVL_ thoui the Edeco. 
'hie e",'alutatI on team rermmond(,d that di scus;;lor bn Iri It ated between NWC and 
Motto to dcl rminV i lli (C ;5 arid appi opt iaten,,;s, of us;ing Mono; on a larger
sc!aleitI Sudan and to d to mine Ih caus;e of I& problems; exe riced with the 
Mo n(o;alivady ini al1,,d in S;udan. 

Watet s ltl agf lta, ',; l 
depending on th, rornbc't 

ar o w,rI Il ly macde of ;c' t Iota! ;tne(l . Capacity var j(i;,
of n,'vtli i'n riiwd, but I'; mo';t commcrly 12 ,((I0 Imperlial

gallon,,. 'Ihi, in'. hIas;ed ont ,a pump limit lof gal 14w; l'ip 1, 2( imit operatirig 
over a 
1(0 t ,ou day auci ;o piovide ; about on, day of -;totage. Tlh t aidls; ale 
sometsmp. on ron ePIP pler 5, bitt usually on1 r;tc'PIl tnw''; of widely varying
height, mo;I (ommorily 6 in 12 1v't. Low talz; cats . tiadPralIte wat ,r prissutre 
inltap!; and !airgh,. Tlan's; wev not in Inided in the cveiall CARIP wati yard
rehahl Il ar lolu, except to Ie painted and wpledid a'. rittevs.,an y. "'lank, at 
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non-project sites visited by the evaluation team were often very leaky and 
appeared fragile. According to NWC, the tanks have an expected lifetime of 10 
years, but those at non-project NWC sites are often older than 20 years. The
 
evaluation team believes 
that CARE should, in future projects, rehabilitate or
replace tanks as required. Leaving a marginally adequate tank In an otherwise 
completely rehabilitated system secms shortsighted. 

Initially it was proposed that subcontracts be let to private-sector firms to
do the the civil works construction at all water-yards and open wells. At
the request of USAID, CARE solicited and reviewed a number of bids from local
private-sector contractors (all based in Khartoum), and found that proposed
costs would be on the order of double what NWC was prepared to charge for its
services. The private-sector initiative was dropped soon thereafter. The
primary reason for the high bids is that none of the contractors had
estal).islhed offices in the El Obeid area, and all of them were including the 
necessary mobilization costs of getting their equipment and crews from
Khartoum out to the piroject area. NC, on the other hand, already had
establish.,d clews and equipment in the area. 

Construction c'le,ws campe(d site until was completed,typi(ally on construction 

then moved on to the next 
 sit e. The ci ew foeman or supervisor was always on
hand diu ing C0,i5 t uctlioll, and sites were visited by the project engineer and
project ma nage i an eng ineei)C (al so at least weekly and usual ly more 
f requi.ntle .. 

When (on;i (. iing w~a ti ai &i;, if po;r i bi e, it is bes; t to avoid selec t ion of
 
Or tes wh i'i new'tio (Ithle,; rmuh bt di i lld to 1(place existing ones that cannot
 
be lehal, iI i tat ed. Hlause ?JW( ha; (Ii i ll i rigs but ins uf f icient pumping
equi pimnit , it lhaI a]i eady di i Iled conr;i dei ably mole boi ehole than i t can 
cut irently equip 'ith e,xist ing inventor ies;. Ini add it ion, the drilling rig
purchased by CARE (liiin g NEW.,P does not cur ently have the compressor requiredfor boreho(411e (i caning aftpl Ml illing has been completed (al though appamently
 
one is bein r moulnt cd on a riaile Wb'hi nd drill ..
ia in,h- h,,I,t the r 

At one (p ,i Biilla, theresite Va ,I wheiv alp nov 1our biehos. -two
rehabilitat ed, oin, nowly i lled, and omp abindoned for low yield), in spite
of thp fact that the iiojoct has drilled one new horehole and equipped it with 
a complete l,, new oup and engine, no wat ei is being pumped because the CARE
diilling lig had i) (orpre,;roI. CARE ha'; subcontiacted to a Fi ench firm,
BWR;M, to c lean the horcihol e withi its rig when it arll'vies in the ala. The
villagers in Samta liii t i 1 In ind it difficult to understand why all the effort 
was put mito thiq one iniallaIalion arid yet rno walvi- In being pbmped. 

3.2 Wat ,l Yald Layout 

Water yards arc nr mnally rompi:i;ed of two to four sect onr for people,
all ima Is, nui se y/ga (n, and pump ho,;e. A "chemat I c dI agrtam of a typical
watl iyard is given oni the following page. Walt yards rehabilitated hy IiP
always have 'opail' e sectionis, at least I o acces; by peopl, arid arina]s,
Fencet; were. ir';rta t ed at all Iploject s itevs, bit thl(i(. ale few If any nt
 
non-piiecl sites (or they had detioratled to the point of not heing useful).
Fences at piojecl ,sil(,q cu'. ,lrted steel posts, toof fOnce two fut strands of 
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harbed vir',, and tlnt tlt' hia;nch,,; ii ground l 	 wired;'nil the and sometimes 
togethor . j(,Wve t('lice', itilt later i t lit' prl ject, tended to be much more 
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-20 



cases, drains (usually partially buried pipes but occasionally open ditches)
carried wasted water outside of the enclosures, most often to a sump tank for

garden use. Sometimes 
a second drain went to an open puddle where animals
 
drank. The evaluation team recommends that this last feature be avoided in 
the future.
 

At no sites were off-site ditribution points provided, even though there was
considerable pressure to do so in some places (such as Mazroub). NWC
officials suggested that in future projects distribution points might be 
provided at schools, clinics, 
 and police stations. Since funding
inherently limited, installing off-site distribution taps 

is 
will undoubtedly

cause considerable argument about the number and placement of distribution 
point!; as well as requiring considerable additional pressure head (higher, 
more expensive towers) to insure even and adequate water distribution from the 
storage tank. The intent of the project is to make water available, not
necessarily to make it convenient. It is recommended that the project
continue this practice of focusing on the basic provision of water. Incurring
the addit iona! cost of widcr distrihution at each site would necessarily
reduce the nuimie of sites at which basic water provis ion is poss ible. 

The animal yar ds had from two to six troughs. Animals were kept in generally
wcIl-detined gi(ouls , eithel inside the en.closure waiting their turn or outside 
if the enclo;uzie was full. This evaluation was s orduc ted during what is 
normally the lowe,:t demand time of year, not teat the end of the dry season
when othri natul a wIvatler soul1oes aze least availal)le. During that time, human 
and a]imal pi,:;rrrt oil vat er yarlds peaks and, from iser obe;ervat ions, chaos 
i e i gnus. 

Many of the water -yald ichetaiilitat ion sites were also sites for the CARE
 
ag lofor e;i ly piojec. 
 III these cases, thele were nurseries and/or gardens

witi hoth ;rIal vegetable plot!; an( !;eedling. nurseries, sometim :s; equipped

with ovelhead shading. Vegetables included tomatoes, auzbergines (eggplant),

lettuc(e, and okra. Ti ees included hashab, seem, and occasionally other types.

Plants wer e wter(ed with wasted water ovellowing from ihe filling benches.
 
Gardens wer e utially 
 ha,:in tal hr than lurow- irrigated. Villagcrn often
 
exptssed (onsid(ral)l enthluisi asm albot cash 
 income as w(ll as; consumable 
plodu(e fron Il e gaidleli!;. Community parti cipation workshops would likely help
to develop I.1l(i guineli. . Expansion of the galdcin had alIready taken place 
at one sile, and fithez Pxpanion was p amned. 

In genet a I , the design of the water yard layou t seemed vet y reas5onable. 
Villagili aid VWC membelrs flequently exljessd sat i sfact ion with 'he design
and occasionally had "uggest ion; for fi tithe impovemenis. It would have been 
useful to inc lude villagers inidecis ions on water yard layout and design. Not 
only woil1d it have made them more inliteesterid in helping wilh lhi pioject, hilt 
lhe,'y no0 ubu ould pI ov ideod uise ulI uigges:t IonN; fo1 impi ovingd t have ;ome 

des i ll. li1i' of t li( dle;ign chani.irges that occuried ( )ve, the I,li e of t h, project 
was thr iie ., il Watet I os,,'; due !;imply tc, loweling the h giglt of the 
waltv taps no !hot they would be only aiotii one Inch ins tead of toto 10 Inches
above the, jelly (,in spout, ioducinlg splashing, wind eff.cts , and atlually
sayiring 1) '(i ,l (err of ill('Io '10 wate r . e;ed to f i l l tihose rout aillvi! . At one 
site (ti ,mt ), had ime, r(one(lted dIre, ( ly to the taps ;o thatU people 
p essuiI 7'4d Water was" usird for water i i trel garden. Thi is practice slaIld be 
discoulia gd, sin( it may lead to additional problem!; wilh NWC clelks about 
war wi i cii munst in paid or veirss wsted watelrIni 
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Chapter 4
 

EXTENSION ACTIVITIES
 

The extension component of IWP was designed as a pilot activity. As such, it
 
has been a rewarding process and provided insights that have led to
 
considerable useful knowledge for CARE staff at the project, national, and 
regional level. Lessons learned from this experience have positively affected 
decisions regarding project design, site selection, ani project implementation 
for CARE's contiOnuing presence in water resource development in the North 
Kordofan region and are filtering down to other CARE water projects in East 
Africa. 

Delayed until January 1987 due to staffing problems, the extension component 
has had a relatively short time for desig:ning, pre-testing anl implementing 
the extension strategy in the project areas, but to date it generally has been 
very succes;ful in its endeavors. In brief, this strategy has concentrated on 
the post-construetion phase of the project cycle and has two major target 
groups: the all-male VWCs and a selt-selected group of village women. IWP has 
three exten;ion teams, each comprised of a male and female ext(nsion worker. 
These team!: aic( managed and supervis'!ed by a male extension coordinator. All 
of these staff spend approxima tvly 20 working days a month in the field. 

As the post con,;truction extension activities became well established, the 
staff began to "',1k mci,: (losely on s;t: .gies for tile pre construction and 
constrtuction phases. These two phases have received less attention due to the 
delay in gettiig the extension prgram started, but IWI staff have articulated 
activities for each of the phases. 

Pre- cons tructioi is corn; ideied air infornation--sharing and awareness -building 
phase. Ext ens;ion staf f wolk with techical er sionniel to review the proposed 
technical rehabilitation and work with We c(nllimunity, especially the VWC, in 
ident if y i roles and responsibilities of all parties in the design, 
construction, and ;upervi:;ion of the new water system. Extension statf also 
take the oppor turnity to learn what the community's expectations for the 
project an r and viii ch among t ise are to be met by CARE'' s proposed assis tance. 

The constlnrc-tion pel iod is,seen as a comntnity- mobilization phase. Extens ion 
teams work jointly with the communiity aid the technicians to mobi lize 
community lalor for corn;truction activities;. P'ost-cos truction is considered 
the educational phase. At this time extens io' wo .rs condutC ten lessons for 
each of the target vioups . This pia.sc last; or five to six mon ths during 
which the tean- visitn; the community twice mionth. 
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Objectives of Extension
 

In the initial USAID/CARE project document, two intermediate gpals were 

established as a guide foi the design of the project' '; extension c,.; onent 

wels (I 
all pi ojec t ;i te,; lhe';e corn i t telc"; Woi tId lot 
disolve at t he compl et ion of the col;! ut t ioi, or 

rehabi Ii tit tion phaie o f t ,hepi oje t hit t ,ou Id -oil itle 
to mallate he I (,.e-oilI ce, ho Ild t i ng'; , alind !setu;it ize 
the popuIlation to) it., (e,<;ponu:iilit il; r: ;i tagingli it S 
improved waltel ;;otlt cv(. 

Sc If - managed wa t e commi t tce; e to be at ed in 

* 	 Shel tel ;, pi ot C,t i ve bail i( ; anld/o)l Iul . and 
regul IatI oir: It u e wol I d e, w; tlb) i s;hed it a ., i es 
s o that the watei p odtlctvd a t the . o' II ce Iemai ns 

po t a1)] (-)1 

With the as is;a eit(- of a shlot I - term co TmiTunitV t uiiidatlt ion1 special ist, the 
extension componuet objective; wore ftt ther detied as; (1) to enhance the 
local capabil i ty of managing and maintaining improved wateit syste.m;, and 
(2) to piomite be t2te water-.related health and sanitation plactices in village 
househo I ds;. 

The Iesu It expected from these two object ives; were more specifically stated 
as: 

tl !;an i tat ior* 	 improved uit;Ollal Iai hyg i ,lel alld commi ity 

* 	 greater cate in uol i l , I, a plllol I and !;tolage of 
water; 

0 	 a reduct ion i '.'titei 'L iI d di ',a-w,; 

* 	 Ihe t t V I(atila meti t a i wi ,.1 ,a th1w wlat l po int; 

,awe* 	 impt ov(d ;,lf -ty nlid oi : li.l4V. . fo l wIetdl, id I s; 

* 	 Mo e ou("Ml v f t I u;'s o 1 Wit, It#d W.;|IcI ; 

* 	 a cla(,,it iI tit i - o t ht io eh, o vt it poi ntis In 
des;et I iI i at io;il ;atid 

* 	 a rmotev(, , f (1ian! at itilude abou upkeep of the 
imptove-d wal! t sy!;tern. 
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4.1 Creating the Extension Teams and Conducting In-Service Training
 

Prior to the start up of extension activities, the extension teams underwent
 
an intensive training workshop. This workshop was held in February 1987 and
 
consisted of an intense review of objectives, training in extension
 
techniques, and pre-testing of the proposed education lessons. A community
 
survey had been conducted prior to this training and formed the basis of the
 
educational messages developed.
 

Women and men in Kordofan usually do not interact in a formal sense. Trying
 
to establish integrated committees is against cultural norms. Therefore, the
 
IWP extension component was designed to involve women in the project, but as a
 
separate focus group. Extension teams were thus created and trained with one
 
male and one female extension worker, each concentrating on their particular
 
target group. Though much of the content of the extension and education
 
lessons are duplicated by the team members, it is not possible for a male
 
extension worker to teach women or vice versa.
 

4.2 Needs Assessment
 

Extension workers conducted a needs assessment survey in a few villages prior
 
to developing the education lessons. This survey was general in nature and
 
gathered information on the socioeconomic and cultural make-up of the
 
community. The survey also elicited from village women their community's most
 
common water-related health problems. The survey 
was not a true needs
 
assessment for all health problems. It was too general to gather hard data on
 
health problems and as such does not provide useful information for the
 
project. This specific survey tool will need revision if it is to be used 
in
 
the future. Specific objectives for its design, implementation, and use will
 
need to be better defined if useful data are to be collected. Village men and
 
women could be encouraged to take part in this data collection exercise so
 
that they have a clearer understanding of the health and sanitation situation
 
in their villages.
 

4.3 Curriculum Development and Design of Visual Aids
 

Ten lessons fnr each of 
the two target groups (men and women) were developed
 
and pretested, and large flipcharts were created to support each lesson. The
 
lessons are sequential in nature; successive classes build on the learning

from the previous sessions. The lessons focus on changing attitudes and
 
motivating certain behavioral changes. The following topics are included for
 
the women's group:
 

* disease transmission and illness;
 

• how to avoid disease through personal hygiene;
 

0 careful use of water;
 

* etiquette at the water source;
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0 water in the kitchen;
 

0 other uses of water in the home;
 

* water as medicine;
 

0 traditional methods of water purification;
 

0 water and diarrhea; and
 

0 water and malaria.
 

Topics for the male water committees' lessons include:
 

0 village water committee procedures;
 

* water supply--rules and regulations;
 

* routine maintenance and minor repairs;
 

* finapcial control of water-yards;
 

* sources of water;
 

* desertification--causes and consequences;
 

0 village sanitation;
 

0 water-yard nurseries;
 

* wells and handpumpz; and
 

* health and sanitation.
 

A local artist was employed by the project to develop visual aids for .ach 
lesson. He drew a series of flipcharts for ea:h lesson. These were tested in 
the field, and necessary changes were made. The artist than drew three copies 
of each set, one for each extension worker. The flipcharts were covered with 
heavy plastic and thin strips of wood were affixed around the border to make 
them more durable. The use of a local artist and all locally available 
materials proved to be both cost effective and appropriate for the project. 
The cost of professionally printing color posters Is extremely high in Sudan
 
and would seem a waste of precious resources when locally available materials
 
and people can be used with the same and perhaps better results. 

Taret G roups 

IWP created the women's groups who would receive the 10 lessons in a rather 
novel way. Criteria for selection in this group were broad and included any 
woman with young children and no two women from the same house compound. 
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Women in the village with the water system were asked to volunteer to
 
participate in the lessons. Groups were kept to 20 to 30 women per village.
 
In some larger villages, two groups were formed and lessons given to each. On
 
the day the extension worker arrived in the village, all households of women
 
participants were vi-ited to observe directly what behaviors were being
 
adopted, to reinforce messages, and to build a good relationship with each
 
woman. The lessons were then held in the late afternoon in one of the 
participants' homes. On each subsequent visit, the lesson was held in a 
different household. 

The scope of this evaluation did not permit an in-depth study of the impact of
 
the lessons on the two target groups. However, from observations gathered
 
during the field visits and during visits to a few homes of women
 
participants, it appeared that women were very pleased with the lessons and
 
were able to explain in detail what they had learned. The attention the
 
extension worker gave these women during the five- to six-month series was
 
unprecedented in these small rural villages. Tile male leaders of the 
community expressed their approval of the lessons for tile women and noticed 
positive changes in the household, especially related to cleanliness of the 
home. 

in addition, since the class2s were limited in number and not all the village 
women could participate, there was evidence that participants shared 
information from the lessons with non-participant women. Due to the strong 
social bonds of women in the villages, educational messages from the lessons 
seemed to permeate a good portion of the village. Satellite communities most 
likely did not gain from this sharing. More intensive surveys would need to 
be done to understand the way the messages are shared in thfe different 
communities served by the water system. 

The male-focused lessons were given to the established VWCs. Other village 
men usually joined this group. On rare occasions, men from satellite 
communities participated. Satellite villagers were not represented on the VWC 
for the site village. At many village sites, the VWCs established sets of 
rules and regulations which were enforced by levying fines on violators. The 
evaluation team was shown VWC records at several sites, including both 
financial record; of expenditures a. well as detailed minutes from the 
periodic VWC meetings. Since the team did not formally meet with VWCs at 
non-project sites, it is difficult t,, compare the two groups in terms of 
organization and the impact of the extension lessons. There was, of course, 
the obvious evidence obtained from examining the conditlon of their respective 
water-yards, considering the areas over which they had control. 

4.5 Gala_ Pays; 

Another creative way to increase interest in and awareness of water-related 
issues used by the 1W1' extension teams was a "Gala Day" event. This one-day 
affair was held in a community with a recently rehabilitated water-yard after 
all extension les.;on had been completed. The extension team worked with 
local villagei;, especially schoolteachers and youth groups, to prepare tile 
Gala Day fe.tivities. The activities included puppet show.,s, presentations of
 
lesons, demonstration; of technical materials and spare parts, drama and 
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poetry contests based on the theme of water, and local cultural handicrafts 
and sporting events. Satellite communities and local officials were invited 
from the nearby area. IWP held four such events In the project area. On 
average, several hundred people participated in each of these events. 

The Gala Days were launched to try and disseminate information similar to that
 
given in the lessons to a wider audience, with specific focus on the satellite
 
communities. Again, it was not possible to measure the impact of this type of
 
educational strategy during this evaluation, but some observations were made.
 
As the Gala Days progressed, the IWP extension team realized the need to have
 
greater participation by the community in the event. At the last Gala Day, for
 
example, instead of the female extension workers giving the lessons, village
 
women who had participated in the ten-lesson series acted as teachers to Gala
 
Day participants. Extension workers stood by to answer more difficult
 
questions. It was amazing to see a young village woman stand up in front of
 
male leaders and give one of the lessons she had learned. The status of women
 
in the eyes of the male villagers seemed to have improved.
 

High-technology equipment, such as generators, movie projectors, and slide 
shows, was used in the planning of the first Gala Days. IWP staff realized 
that this type of technology was not sustainable by the community and tried to 
return to simpler technology, more appropriate lighting and sound systems. 
Unfortunately, a precedent had been set in the project area, so that all 
communities wanted the "high-tech" approach. The use of high technology for 
future Gala Days- should be reviewed and the community brought into the 
decision-making process. 

The main outcome of the Gala Day activity seems to be the creation of a 
cohesive community, including all the satellite villages that use a common 
source of water. This event cannot replace the intensive five- to six-;,ionth 
series of lessons provided the central community where the water source is 
found. Greater participation of the villagers in the design and planning for 
the event does have a positive outcome. Whethr the comimunity can or will 
replicate this type of event is questionable. 

Planning for and implementation of the event, however, does give the villagers 
some organizational skills that could be used for future events. In addition, 
the assistance of the extension workers in helping the villagers use local 
drama and poetry as a means to disseminate information has been reinforced in 
this exercise, and this input could be one of the most important benefits of 
the Gala Day event. Pre- and post-Gala Day meetings should be held with the 
villagers to explain the objectives of such an event, review lessons learned 
from the activities, and explore how the community intends to use this type of 
event in the future. 

4.6 Stupervi ;ion of Extension Ac tI v it ites 

The staffing pattern for the extensien component of IWP Is such that there is 
one supervisor for all the teams. Since this; person is a male, he cannot 
actively supervis;e the women's; extension activities as well as he can the 
men's VWC lessons. The IlWP staff recognizes this weakness and plans to 
include a female extension supervisor in the future. Another way to achieve 
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this 	would be to have a rotating supervisor among the teams. Colleagues would
 
monitor and supervise each others' work, thus breaking up the monotony and the
 
work 	schedule and allowing for internal monitoring of the quality of work
 
performed. Monthly meetings are held in El Obeid for review of activities,
 
in-service training, and planning the upcoming month's schedule. These
 
monthly meetings, called mini-workshops, are an effective way to coordinate
 
activities, share information and lessons learned among extension workers, and
 
adapt program implementation strategies accordingly.
 

The reporting and documentation of extension activities are very complete.
 
Trip report forms are completed after each visit to a community and placed in
 
the roject file. The extension coordinator reviews these reports on a
 
regular basis as a means of monitoring and supervising his teams. The quality
 
of these reports improved once it was decided that the extension workers would
 
report in Arabic rather then English. However, the reports are still general

in nature, reporting on whom the extension worker contacted, what activities 
took place, and the dates of the visit. These reports could be even more 
informative if the worker wan encouraged to answer a few specific questions 
related to a visit, such as: 

* What specific activities were successful, and what
 

would you do differently next time?
 

• 	 Which activities were not s;uccessful and why?
 

* 	 What foll ow up act ivi t ie: are needed In this 
community? By whom and when? 

• 	 Are there any piohlerm, in the, community? If so, what 
plans ale needed to address these problems? 

* 	 List one thing you want to share with your fellow 
extension workers that may help them improve their 
extension skills. 

This format is copied from the CAI Sudan bi--monthly reporting system, which 
aims at ass;i sting plojec t vorkeits to focus their reporting on specific
questions rather than giving a complete description of everything that took 
place on a field visit. Another method of achieving the same objective is the 
use of field diat ips. Wotkers could keep daily records based on similar 
questions. These diat i(m'5 would then be reviewed by the s;upotvisol on a 
routine basis and shaied during staff meet ings. 

4.7 Moni loin W HlB Wridise Da;ti
 

As the extern;ion lesNonrn; wer( created, evaluation inidicatr s of behavior 
change wete developed foI each !;et of I() lessons. Baseline indicators were 
collected ftrom each of lhe women's households and f10n the communiity for the 
men'.s groups. 'liher(, were 35 indicators for the nei',; Ive,,,soris atd 30 f or the 
women's gioup,. Individual household information wan compiled to ptovide the 
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baseline data for the whole village and given as a percent of all hous'eholds
 
exhibiting a particul": bhavior. Women's group indicators were divided into
 
the following areas: collecting water, storing water, personal hygiene, food
 
hygiene, and household sanitation. VWC indicators were divided into four
 
areas: efficient conduct of committee business, management and maintenance,
 
sanitation at the water point, and constructive use of water (see Appendix E
 
for sample indicator lists).
 

The indicators were supposed to be quantitative and observational in nature, 
but some proved to be impossible to measure with any accuracy. The indicators 
for the VWC are easier to measure because they can be observed. The presence 
or absence of a village nursery or proper drainage at the water point is much 
more easily observed than whether people are washing their hands before eating 
or houses are cleaned on a daily basis. Due to the subjtq: tive nature of some 
of the indicators, no change in behavior was notice(] f rom the baseline 
information to the follow-up data collection. IWP recognizes the difficulty 
in measuring these behavior changes and has set out to modify the indiators. 
The intent to emtabi sh measuriable indicator.s of change for the education 
program in;a good one.
 

More inten;ive triinirg of the extensi on workeis in collecting the information 
at both baseline and follow p is needed to assure the accuracy and 
rel iabi Ii ty of the data col lewtd. (:ol lagt, supervisors could have this 
activity as pail ot their job dNs iplion in the future. In addition, village 
women should he incl uded in establishirig the evaluation indicators, tor each 
lesson. 

4.8 Suirs ainriabilitiy of tvnsion Activitie's 

The main por vsc oft the exteinsioi and edu_'ation lessons is to teach the 
participants some ways t( imr inv their lives. This is done through 
disseminat ion ot easily uindea;lond messages and demonstration of practical 
activities such as cleaning watui :;tor age containers and regulating the use of 
water at the wali point. lhus the lessons aim to enable the participants to 
understand tl tain iveli tinnihipE between behavior and health and disease and 
to take the initiative to change certain behaviors, decreasing water wastage 
and water iplated dieases. 

The quesi. i',es a'; to whether the exten;ion lessons, as they ate currentlytir 

given Iy lh IWI' Px?,li,;i wotkeis, are sustainable. The answer to this 
quest ion is mos! likely "nro." The IWI', while coor dinat inig wi th NWC on 
technical a. t ivi tie';, has lit] l coor dinat ion wi th NWC or the Ministry of 
Health ii lb? Pixlelnion component . Thee iwas an ,nt tmpt on the parl of 1W' to 
have seconded -taff irom NWC and tie Ministr y of lhealth, but only two of the 
six extens ioi v o l i p spconded from NWC. io seconded staff weip obtained 
from ie Mirirli of ie Ilih. Howevei, secoinded p irinne l alone arie not enough 
to maPe sli h an iitien'; Ivi i I l edniat on pr og ram sos tai nable. The few 
health w v in' t lia exin' in thion, rurl commirtiies have beern asped by lthe 
1Wl' Nlaft Ito iii invoilvedin ie le s lson';and have dorn' so willingly. however, 
due I o I in cr iiy. Il It in f o(ir o f t iee wol el s and the I ac1 of ;a1aI y 

ilncenlve., it in iiot 10'.'ible to eKlx'cir hen to condirl these lessons without 
the tonli nui'd q.;Upp rit and ,siip.ivi.tIii of IWI' staff. 
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The more important question is whether the lessons asiuch can be replicated,

thus,, expandIng-7 the audieonce, for-example, to,- the -,women-o f-the.4ia&tellie. 

villages. The UP extension teams cannot continue to replicate tiese-lessons 
*in a particular village' due to the 'number of .project villages, aund have 

thought about training short-term local volunteers to repeat the lessons to 
other women in the area. This would depend on the motivationi of the 
communit.es, and the interest they may have in replicating the extension 
lessons to a greater audience. fIP will need totreviev the strengths and 
weaknesses of existing projects In Sudan that have included training of 

*village volunteers. Planning to sustain the lessons as given by 1W? for the 
long term may not be, practical or' appropriate. Short-term replicability' is
perhaps 	more easily accomplished and results indissemination of the messages,

to a larger number of people. Existing government structures, such as NYC or
 
4HO cannot be expected to sustain suchactivities.
 

4.9 Cost-Effectiveness
 

:1 The extension component of IV? Isestimated to consume 10 to 15 percent of the

total project budget, the most expensive items being vehicles and their 
maintenance and operation. The extension component has four four-wheel-drive 
vehicles. Expenditures 'for extension 'equipment and materials have been 
minimal. Field allovances for workers in the field more than 20 days a month 
are another relatively expensive component of the extension activities. All 
in all, however, compared to the technical materials and equipment, the cost 
for the extension component is minimal and approximately equal to the 
installation of one new water-yard (with a new engine/pump and borehole). 

* 	 It is too soon to tell whether the extension component will be effective in
 
sustaining community water systems over the long term. In the case of the
 
water-yards, the re-centralization thrust of NVC policies will influence the 
communities' ability to assist In the management and upkeep of their systems.
CARE staff will need to continue to monitor the villages assisted during IVP 
to ascertain the effectiveness of the extension strategy. Communities being
 

*assisted directly by NYC or any other organization not having an extension
 
component should also be monitored as a control. Communities assisted by CARES
 
in the first, water project (1983-85) could also be evaluated as a control
 
since no extension component was included in that project.
 

CARE has the opportunity to document its success in implementing a
 
* . well-conceived extension component inthe North Kordofan region. Cost figures

for extension activities, such as Gala Days, should be tracked to get a better
 
Idea of the cost involved.
 

4.10 Lessons Learned
 

CARE has continued to learn from its field experiences. The lessons learned 
are being shared with other PVOs (e.g., Save the' Children Federation) and, 
over time, it is hoped NYC will sea the benefit of the extension component.

Some of the major lessons learned are summarized belby
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First, extension activities should start during the site selection phase,
 
allowing time for extension workers to disseminate information and build
 
awareness of the proposed project activities so that communities have
 
reasonable expectations of what CARE and NWC can and cannot do.
 

Second, smaller, more homogeneous communities genera]ly participate more 

actively in project activities and have greater control over the management of 
self-help revenue. Latgei communities are often more difficult to work with 
due to their greater heterogeneity and the influence of local government 
officials in the control of self help revenue. 

Third, educational messages given to the women's groups seem to permeate the 
whole community due to the close knit social make-up of women in the rural 
villages of Nor th Koldofan. 

Finally, tolem and responsibilities of all parties should be better defined. 
This would eliminate fal;e expectations and make all parties accountable to 
predeleimined agteemunts. 
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- ~~~~~~Chapter 5-' 
 -_______ 

TRAINING, SUSTAINABILITY, COST RECOVERY, AND IMPACTS 

* The CARE/USAID project agreement 	 that IVP was to introduce-stipulated

rudimentary technical, managerial, and financial training program for the 
a 

small private-sector repair shops from which villageswould seek maintenanceand repair services for the handpumps Installed by 'the project. .retumably,

this was 	also Intended to help suipport 
 the much 	 larger -number (veveral 

- thousand) of IndiaMark II handpups Installed on small-diameter boreholesas
part of the NVC/UIICEF Program. 
 IVP was to 	develop the training curricula'for
handpump maintenance and repair and to provide the training to at least three

small pump 	repair shops# Neither of these happened. o h 

In accomplishing these two objectives, 
it ws ,intended that' service and
repairs--provided by CARE-assisted private workshops-Would be available to
all VVCs vho were using handpumps and, "to, the extent 'possible, motorized. 
pumps." In the CARE/NC counterpart agreement, this waxall condensed Into one
general activity, wherein CARE 
was committed to provide assistance to local
private repair workshops in the servicing and repair of handpunps. Thisreflects T4nCdsto
mandate be responsible for all maintenance and repair of
diesel pumping systems.
 

0 	 Vith the exception of the general water-yard management training developed as
part of the water extension work and taught to the VVCsp the only technicaltraining that took place during IVP was conducted by a UNICEF crew hired bythe project. As part of the NVC/UNICEP hand ump effort, a curriculum had been
developed 	 to train people from each village where a handpump, had. beeninstalled 	 (thereby obviating the need for CARE to develop such a program*independently). This 'intendedwas to enable them to provid as much of thenecessary 	 basic maintenance as possible, with a limited number of tools, in,order to 	 keep their ovn village hainpump operating. This training was
provided for ten individuals vho were chosen from village# where CAR Iexpectedto. install handpumps. Since only two of these installations actually,
occurred, much of the training will not be immediately useful. This component
0 	 of the project agreement simply did not receive a high priority. 
While the evaluation team feels that developing a private- and public-sectorcapability 	for servicing pumps 
(both hand 	and diesel) would certainly be a
,worthwhile 	endeavor, 
any meaningful intervention in.this area sems well
beyond the immediate scope of the project. As mentioned elsewhere in this
evaluation 
report, NYC is In the process of developing a maintance unitwhich will attempt to address .specifically the major ,shortfall . ofInstitutionalized -O&M support within NVC. Since this' unit Isstill inthedesign 'stage#' it is not 	possible to evaluate Its probable efficacy. 'However#the problems of size and complexity involved in developing, such a unit 'areclearly beyond the scope of any current or.,planned:-1VO projecto CAUrE should.continue. to focus its efforts on whatlpopen 	 Itdoes 'wellp which to to rehabilitatewells and 	small water-yards.at 
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Note that these figures cut across the cost categories given in Table 1
 

(page 14) of the actual project expenditures. Figures given in Table 3 for
 

specific operations include personnel, materials and equipment, vehicles,
 

vehicle operation and travel allowances. They do not include overhead, office
 
exactly, since the insurance,
support, etc. The two tables do not balance 

office operations, office equipment, miscellaneous and overhead entries add up 

to $177,888. That would indicate a total project expenditure of $1,190,200 or 

more than is given in Table 1. These cost diffferences will be$86,294 

resolved in the final project report written by CARE.
 

While it is somewhat more difficult to directly compare hese civil works 

costs with costs incurred for these activities under similar circumstances, 
Thrce of and equippingsome data are available. s;ources borehole drilling 

costs ate given here for comparison. First, one private drilling contractor 

in Khartoum quote! typical costs of cased drilled wells on the order of 

S[215/foot (198H p,ices , for slightly larger borehole ). A second source, 
screened
Gemarsnotn Wl I Ir ill ing Company , quot vs S190/foot for cased, 

roughly equivalent to the CARE costs of S.138/footboreholes . Tlh,,v costs are 
(in 1')B 7 pr iwe,.) vhen inflation and borehole diameter differences are 

inc Iud, d. 

Hole detaile d cost!; t ol holh,))le d illing ard equipping are given in the 

repp i.ei ttper ,';'ttel ip V Io tert ial, and Needs;, Pum ping Equipment, and, ,1 
Potentialfot inmping Systems viti tenevale Eneng i e: in Sudan ((;Il Special 

Enei gy Proi , am, Energy CorunriI, r ttRerar -ci Jarn i- 9-). 1.. report, GTZ 

quotes some typical watel yard developmen t co.; ts (for deep borehole 

water yardn) provided by the NWC (converted to dollars by using the S1 = 

S[2.45 rate): 

* 	 typical well drilling cost per foot $67
 

* 	 cost of dilling lypli al 450 foot deep 
well, inr Ird inig casing and screen $30,000 

6 	 cost of vip( irig wor yarid (including 
pump hoorn , lridk, dint f tihorr, pumping 

equipintpniil, Pht .) $51,000 

9 	 cost of ( urs r ret inrg wait yar d cftflletc 
vt itharieur ,(10( O,gall on tank $81,000 

While it is di ficuli r to (nipart tiehs Iurmber,;s exactly due to tie imprecision 

in sp c ifyinrig the exoI ,.th;ur ,g r"ates, it In apparent that the CARE per foot 
drilling rust isKr onlpa ,i, with NJWU rto%!%. To compaip the overall wal I yard 

rehab ]iriat o,I nrn 'I , It is,ne e na y It, srhi I/1 out tihv lll (os;t (.abot 

Sf1,(81) and Pump ho,', (n!. (about n4,(( 0) fror tir total water yald 

Coisrt ion" ((,;1, 51rice (AVE did iot iris tall or rehatbili tatf, 11ate !;torage 

taids nii pump ho" . C. ((TuE fo cumpletil t leh rihahilitation 

(dr illing ,quilpmen , la rr , matil lI ) In $6i,202, "rompared to $69,00((1 lor 

the INC Pr I ns". It I ,; alo tlant i o n rmpmbrir ermp.nrruy rleiefriml the 


Ipspon;E A"=,11; of hp pio jn I , at lP.st at its beMgInning.
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The point is not that CARE can develop water-yards less expensively than the
 

NWC, but rather that costs incurred are roughly equivalent, and that both are
 

considerably higher than typical costs in countries such P's the United States,
 
where drilling costs are typically $25/foot of cased 6" well. This is no
 

doubt largely due to higher equipment, material and fuel coss (which more
 

than outweigh reduced labor costs) in Sudan, and the often considerable
 

distances which men and equipment must travel to the borehole sites often
 
under adverse circumstances.
 

The second point worth mentioning is the very high cost of rehabilitating open
 

wells ($93/foot plus fixed well head costs), particularly compared on a per 
foot basis with the cost of drilling boreholes ($60/foot). .everal things 
must be considered when comparing open wells and boreholes. First, open wells 
are often dug .n shallower, lower-yielding aquifers than boreholes, and often 
would simply not support the higher yield required for a pumped water supply 
(greater than 1.5 m /houi is the NWC minimum yield for borehole development). 
Second, th( It;e of open well s does not require supporting high capital costs 
(engines;, pumps, pump hou;es, storage tanks, distribution lines, etc.) and the 
typically high recurrent operation and maintenance costs associated with 
pumped water suppl ies , since typically low-cost human labor (and sometimes 
animal';) is used for water lifting fr om open wells. It would be interesting 
to cotipt ( the p ntunit volume cost of water suply from open wells versus 
boiehole, but this ha; not to our knowledge yet been done for Sudan. 

It in vet v di fictll to coll('ct accurate infotmation on the revenue generated 
or the amount of money spent on routine maintenance and repair of water-yards. 
Snverl]t i n Winttg the evaluat ion, the VWCs were asked about revenue 
gonite at ((d and ex:petndi t ut e; for lout inte operation and maintenance. In all 
case!;, it( ,>:o1 ldituie' lot ft l, oil, salaries, etc., far exceeded what the 
community sai it was r ece iving in reverni. This makes it impossirle, in a 
s;hot t per iod of t itme, to asset tain whether the water -yards can be sustained 
from lh, exi't int, i(vrvlint (ol'losted. 

lle lverlre (ol lrt iont system furntior'; as follows. The NWC clerk collects 
all revenue arid is responsible fot paying the community the self-help 
componert! of the opvntrs. Thi division of revenue varies from community to 
coimuNi ty and in baed on foer; char ged for variois.-.sized cotntainler; used to 
coilect war or and for a variety of di ferent stock animals (see Table 4, 
be low). 
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Water User Fees (inPiasters)
 

(including total charged to users and official NWC share)
 

Container/Animal Amount Charged Official NVC 

to Consumer Rate~ 

' 

Jerry can (20 liters) 3-5 1
 

leathers (skins) 10, 3
 

rubber bag (vendors) 25 12.
 

goat/sheep 2-5 10
 

cow 10-15 4
 

camel 15-25 8
 

Note: 25 plasters US $0.06 at an exchange rate of $1-SE4.40
 

The NWC clerk isvisited monthly by an N1WC supervisor who reads the meter and 
collects the NWC portion of the revenue. The meters are usually locked up so 
that the community has no idea of the amount of water being used. In many 
cases, the meters were no longer functioning. In these cases, KWC calculates 
the revenue on the basis of how much fuel was used, to operate the system
during a month's time.
 

For a typical Installation, the amount of water that can be pumped by a liter
 
of fuel is approximately 2,000 gallons. Communities usually purchase' their 
fuel on the local market out of. VIJC funds. For each liter of fuel used to 
operate the system during a month's time,. the NVC clerk reimburses the 
community 2.5, Sudanese pounds out of water fees' collected. The community 
receives from NUC 6.5 Sudanese pounds for each liter of.lubricant or oil used
 
for routine operations. However, 'the community pays considerably more' for 
fuel and oil than that which NUC reimburses. -Black-.ma'rket rates for fuel were-V'.
 
quoted as 10 to 15 Sudanese pouids per liter and as high as 150 pounds for a 
liter' of oil or lubricant. Therefore, the amount NWC reimburses the
 
communities for the fuel and oil, which are essential for the functioning of 
the water-yard, does not come close to the actual expenses Incurred by thepot tt'VtnV-Of V'he {NgC 


that as: he tdeaof: he VamVu'V'i
o comm~ity
community.
 

In'fact, NWC has often been unable to provide these O&0 services to all 
water-yards, due, among other: things, to inadequate 'funding. NVC personnel 
are often unable to perform their duties due to a lack of vehicles, fuel for 
operating pumIpengines as well as vehicles, vehicle and pump system parts# 'and 
sometimes training. Unfortunately, this 'has led 'to an adversarial 
relationship. between water users and NVC. Users often feel that NUG simply 
absorbs water-yard generated revenues but does not: provide the associated 
"paid-for" Q&M services. Infact,' Ithas' been estimated 'that up to 80 percent'
 
of NVC revenue goes to pay salaries, leaving little, for transportation, spare ~ 
parts inventories, and fuel 
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NVC, on the other hand, feels not only that user fees generated at water-yards
 
are insufficient to cover the actual O&M costs (not to mention capital
 
equipment costs and overhead), but that user fees, for various reasons,
 
sometimes do not even reach NWC. This situation further exacerbates NWC's
 
shortage of operating funds, thereby reducing the level of services provided
 
to the water-yards, "verifying" villagers' suspicions that funds are being
 
diverted to other activities.
 

NWC was not always in this predicament. NWC operated very efficiently and was
 
able to meet all of its responsibilities in a timely fashion in the 1950s and
 
1960s. Changes in GOS policy after that time have detracted significantly
 
from NWC's ability to meet its responsibilities. Some of these policier have
 
since been or are in the process of being reversed. Others remain.
 

In discussions with NWC officials in Khartoum, the evaluation team was
 
informed of a pilot project now under way in the Darfour region which is
 
experimenting with placing all O&M responsibilities back on NWC's shoulders.
 
In the Western Savannah project in Darfour, all revenues generated by the sale
 
of water are being collected by NWC, and it is responsible for all routine
 
operations and maintenance. The self-help component has been abolished at 
these pilot sites. Senior NWC officials said that this pilot was very
 
successful and that the communities were satisfied with NWC assuming all O&M 
responsibilities. No one from the project could be contacted, nor was the 
report on this experiment made available to USAID, CARE, or other NGOs working 
in the water sector.
 

The success or failure of this project will be very important to CARE and 
other NGO efforts in water-yard rehabilitation. CARE should plan a visit to 
Darfour to learn more about this pilot project and review tile progress to 
date. NWC officials informed the evaluation team of their interest in 
repeating this pilot with CARE, possibly in tile upcoming project. 

From discussions with both regional and national NWC officials, it is clear 
that NV'C believes it has the capability to provide for all O&M services from 
water-yard revenues (as was done in the 1950s and 1960s), if the 
infrastructure is rebuilt within NWC. The truth of the matter is, no one 
knows with any piecision what it costs to run a water-yard and at what price 
to the consumer the water-yard will be self-sustaining. It appears that 
people in the rural areas are willing to pay very high prices for water, as 
evidenced by the role water vendors play in the community. Young boys with 
donkeys sell water to homes for approximately 25 piasters per 20-liter jerry 
can. This is a 50(0 percent markup over the price of water sold at the 
water-yard.
 

Information about the costs of running a water-yard is sorely needed. Only 
with this information can cost recovery schemes be tried. Costs have to be 
factored in for salaries, fuel for transporting teams to tile field, overhead 
(not to mention spare parts), workshop development, and maintenance. NWC 
officialq state that all they need is for the donor community to provide the
 
capital for vehicles and rebuilding of the crumbled Infrastruzture and to 
establish a ready supply of spare parts and new equipment that can only be 
purchased with foreign currency. With this support, NWC believes it will be 
able to do all the work needed to run and repair the water-yards. 
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USAI~.L ojet (SREP): will beginthe secodfs SudaReneVableEnergy4' ~ ~ RV mao-coofnhs'A~ ~ o ~ ~ a ~ 
its . thismcand
implementation, shortly. r 


for- vat rpincL~~slj. and sojjpa p._, 
'As art of _the p~ump progi?'iwdsign,' SREP is-to ini tiate"a program~to"'determine' 

44evaiuation-,compnent 

4 

typical costs of pumping vater with diesels. Itwould',be mutually: beneficial' 
torbothCARE andSREP if'the SREPresearchers had access to informatio'lbeing'
gathered at the CARE water-yard sites. This would broaden -the scope'' of the 
dieselpumpingsdatahbeing collected by SREP, thus makingits analyti results 

accurate.ehhmoreIn addition, the results could then , be used by CARE, NVC,' 
other NG~s and donor organizations to 'improve planning of' their -water, 
resources. development efforts. This cross-pollination of USAID-funded . . -: 

projects 'should be encouraged where possible.of
 

During this evaluation, VWCs were asked about long-term savings plans -for
 
settings aside funds that would eventually be needed to> keep, theirsystems
 
operational.' The VCs did not have many 'ideas on'h to.'accoplis ,this*
 
Some members said that they might be willing tosave (by additional fee levy),
 
say, one plaster per Jerry can, and put it in the bank to cover' major repairs
 
and eventual major equipment purchases. They said that they woulddo this
 
only if they, the VUCs, had full control of the disposition of the funds. In
 
general, however, the communities were still skeptical about this idea of 
 ' 

saving now to address future needs.
 

Normally, when a major expense (e.g., complete engine overhaul) occurs,
 
meetings are held in the villages and funds solicited from village members to
 
cover costs. As can be imagined, collecting an additional pister for each
 
Jerry can at the wellhead might well be an easier wayoto accumulate the needed
 
funds.. 

Hater-user fees are not collected at open wells (withor without handpumps),
 
nor do the communities have the cash flowrequirements 'to sustain a water­
yard. Ha:hrs do need periodic de-siltation, but tme did not permit the
 

ievaluation team to explore with these communities how they would generate
 
funds for periodic maintenance and repair.
 

4 

5.4 Project mpacts on Health
 

Since establishment of baseline data on various Important health indicators at
 
project sites was not an activity included in the project design 'or
 
implementation, the impact of this project onthe overall' health status of the
 

-'determinationcommunities served can only- be 'estimated.. Accurate of the 
health impacts due to Improvement of water supply is known to be difficult4 

under the best of circumstances.
 

4 

44In addition, the project went beyqnd simply improving water sources by


supplying (through the extension 'component). an intensive, health 'and hygiene'4 

program for women.' It would be very costly to try and measure,.the4'education 


4impact, of this educational, program or to try to separate out which,. project. ~-4.4 -­

-orcomponent (educational technical improvement of the water systems) vas­
responsible for any health, improvements observed, Futthermoret )there~are 

.4 -development' -Survival'other projects--such as- the CARE Child Pro-ect'# which­

4~~4 -' 4 

http:possible.of


5.5 

provides immunization services and trains mothers in the management of
 
diarrheal diseases--in some of the same villages as IWP. CARE's Women in
 
Development (WID) Project is also working in the same geographical area and
 
also provides education to women in basic health and hygiene.
 

Therefore, establishing TWP's impact on health status is not only difficult, 
but is most likely not the best use of project funds and staff time. In 
future projects, CARE could measure more tangible intermediate indicators that 
would assist in coming to some broad conclusions on the health impact of water 
systems improvement. Some of these indicators are listed below, along with a 
brief summary of IWP's probable impact (using the CARE QARQ framework) on the 
health of the communities served. 

Project Impact on Water Quality
 

Visits to a half dozen non-project sites revealed that at water-yards usually
 
only one borehole (out of two or more) was In use due to nonfunctioning 
equipment (from lack of fuel, parts, repairs, etc.). Often there was limited
 
fencing or none at all to separate humans and animals. The team also found 
ru;ting and leaking tank;, often installed at such low heights that water 
pressure was very low at the taps. 

Pump houses had dirty engines covered with fuel or lubricants. The pumps 
leaked at the discharge point and sometimes there were no well seals. Pump 
bearings were often severely worn. There was an inadequate number of drive 
belts. l'ulley bearings were worn, and there were holes In pump-house roofs 
where the pump's rocker arm had punched through. Storage for spare parts was 
inadequate, there were few (if any) tools, and muddy puddles had formed around 
the outside of the pump houses due to water leaks. Concrete filling benches 
were cracked or falling apart. Taps were broken or missing. Tap handles were 
missing and pipe; were leaking. Areas around filling benches and troughs were 
muddy. with little or no provision for runoff of drainage. Animals and humans 
often used the same watel source, sometimes troughs. 

Open-wells were often unlined and frequently collapsed and had to be re-dug, 
often every year. Several people had been killed during digging of an unlined 
well at one site visited by the team. There were no well collars. The top of 
the well was flu;h withl ground level, so that it was not only dangerous for 
people and animals but also very easy for the water to be contaminated by 
dirt, sand, animal droppings, etc. There were no troughs or fencing around 
wells to keep animal'; away, and few, if any, devices to assist In drawing 
water (e.g., winches, pulleys). And, finally, no provision had been made for 
the runoff of spilled water, such as a drainage apron around the well. 

These condition; were in great contras;t to dramatic improvements made at 
water-yard.s and open wells after IWI rehabilitation. 

Project impact on the quality of water ins probably greater for the low­
capacity systems rehabilitated, i.e., open wells. The addition of a well 
collar (an elevated rim around the top of the well) to existing open wells 
and, In some, cases, the installation of handpumps have decreased the level of 
contamination of these sources . The collars significantly reduce the volume 
of debl .s that falls, is blown, or is inadvertently kicked Into the well by 
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people collecting water. For wells where handpumps were installed, the wLll 
cover has a similar but even greater positive effect. At El Murra, for 
example, people were lined up 15 deep to pump drinking water from the 
IWP-installed handpump, even though a much less crowded open well was less 
than 200 meters away. The people felt that the difference in water quality 
(not effort to lift the water) was significant enough that they preferred to 
wait and use the handpumps, and the open well was used to draw water for 
washing and watering animals. Drainage aprons on open wells also reduced the 
amount of contaminated surface water flowing back into the wells. 

At un-rehabilitated water-yards, the lack of proper water distribution
 
facilities often negates the advantage of providing relatively high quality
 
groundwater, since the water becomes easily contaminated after it is delivered
 
to the distribution point. For rehabilitated water-yards, the design and
 
construction is such that water quality at the source is much more readily 
preserved. In IWP-rehabilitated water-yards, separation of humans and animals 
was ensured by building stout fences in and around the water-yards. 
Installing raised platforms (filling benches) for collecting water also 
improves the quality of water drawn. Drainage lines at water-yard 
distribution points significantly reduce the amount of standing, contaminated 
surface water. An exception to this was at Urm Kredium, where separate filling
 
benches were being used for commercial water collection for resale and where 
there was an open drainage ditch rather than a pipe, which ran from the 
donkey-loading site back through the side of the water-yard where people 
collect water. However, at most IWP sites, rather than serving as a conveyer 
of disease through animal and insect vectors, the wasted water was used to 
improve nutrition through increased availability of fresh garden vegetables. 

Finally, for the haf irs rehahi Ii tated in Mazroub, water quality was 
significantly increased by rehabilitating a slow sand filtration system and a 
chlorination tanil for water treatment prior to pumping water up to the central 
village distribution point. 

More importantly, however, is the IWP extension component's work, educating 
women on how water becomes contaminated and instructing them on better ways to 
carry and store water in the home. Teaching women to clean their water­
carrying and storage containers and to raise storage containers off the ground 
and keep them covered should lead to better water quality, especialLy for 
drinking. The quality of water available at the tap, especially at water-yard 
sites, is good, but traditional carrying and storage practices often permit 
easy contamination. 

The level of contamination ha; apparently been reduced as villagers have 
adopted lessons learned in the extension training. To validate this 
assumption in the future, CARE should take periodic random samples of water 
from different carrying and storage containers, before and after the extension 
lessons, to see whether water quality is improved and maintained by the 
educational program. 
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Along with the improved quality of water, the extension teams have also taught

mothers the importance of hygiene in the home, especially with regard 
to the
 
care of young children. Educating mothers on the danger of diarrhea and how
 
to treat it using oral rehydration salts (ORS) enables them care for young
to 

children with this common and potentially life-threatening disease. Baseline
 
measurements of the knowledge, attitudes, and practices of home treatment of 
diarrhea and the use of ORS should taken at thebe household of each woman 
involved in the 
extension lessons. After the lessons are completed, mothers
 
could be re-surveyed determine changes in the home of
to any management 

diarrhea.
 

5.6 Impact on Accessibility,
 

IWP's efforts in improving both water-yards and open wells have helped to 
reduce the time required to collect water. IVP has increased the capacity of 
open wells through cleaning or re-digging, improved filling benches, and 
increased size of distribution pipes resulting in higher water pressure and

fastet filling at water-yards. Because women spend less time collecting
water, they have more time at home to care for children and engage in
 
handicrafts and gardening. In the future, CARE extension 
 workers could easily 
measure the time spent collecting water before and after the improvement to 
the water system. Since the female extension workers already make routine
visits to the home!- of women participants, ascertaining time spent collecting
water should not be difficult. 

5.7 Impact on Reliability 

IWP's assistance to rural water systems in the North Kordofan area has 
improved the reliability of water supply, especially through the critical dry 
season. While diesel water-yards are still prone to mechanical breakdowns,
the newly rehabilitated water-yards should ensure year-round reliability of 
water. Assistance in deepening and lining open wells also improves the 
reliability of these sources through the dry season. By doing so, the project
has probably increased popua tion stability with attendant economic 
advantages, since many villagers will not have to migrate to other areas to
find water during the (Iy season. For agricultural communities such as those 
harvesting hashab (as are many of the villagers served by IWP), families can 
stay and work on the land durinp the harvesting season and not fear that their 
water source; will dry up. At the community level, measurements could be 
taken of the reliability of the old or unimproved water sources, and later of
the reliability (in term; of frequency and duration of outages) of the newly
constructed or improved systems. This information would demonstrate the 
impact of CARE's, assistance in terms of improving the reliability of water 
systems it has served. 
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5. Imp~act on Quantity 

The-per capta.consumptioof-water 
Studies' conducted by the Institute of' EnvirnmentaStudis-the University
of Khartoum (IS 1982) have shown that the percapita consumption of water Is 
approximately 18 to 20 liters per day. Others have estimated-even less. This 
is weil below the WHO standard of 30 liters perday. CARE should attempt to 
measure the quantity of water consumed before and after rehabilitation or 

.. ..	 sjargin nal.-a t,.bea t-nlWP!s-proj eeaca 

y-construction of* a new water system. Extension workers 'could collect' this
 
'information during their routine home. visits, If the project :could
 
demonstrate a considerable Increase in the quantity of water availabl.e per
capita, then many assumptions regarding improved health could be justified. 

Insummary$ the impact on health inthe communities served by IVP isdifficult
 
to quantify without detailed, expensive, and time-consuming studies. Howeverp

the above-mentioned Indicators, if collected accurately#' could assist- 'in 
making some general assumptions~of the impact I *ishaving on the, health 
status of the community. 

5.9 Economic Impact of IWP
 

Here 	 again, since baseline studies were not a part of the project design or 
Simplementation, only qualitative estimates can be made of IVPs economic
 

impact. Increasing the year-round reliability of water supply has been shown
 
to reduce transhumance. With a year-round dependable water source people do
 

3, not have to leave water-short areas during the height of the dry season (IES'
 
1982; RFPP proposal, CARE 1987). This reduction in seasonal migration
 
generally has the following effects in the areas of Kordofan where IV has
 
been 	Implemented:. 
 . 

* 	 increased exploitation of hashab (gum arabic) forests,

which is a significant generator of foreign exchange;
 

* 	 stabilization of .community markets for local
 
merchants, allowing them to stock larger inventories.. 
because of the greater and more constant local demand 
for goods; and 

6 	 reduction of household expenses related to moving
households and livestock. 

A more directly measurable economic benefit, associated particularly with 'IV?,

water-yard rehabilitation efforts, arises from the use of distribution-point
wasted water for growing vegetable gardens and tree. nurseries. Villagers at 
many project sites expressed considerable enthusiasm about 'both dietary,
benefits and income generation' asa result of'-the gardens raised with wasted
water.' Filling benches were designed so that spilled.watervwas collectedby a~
 
drainage system and gravity-piped to a sump tank, In, the garden area. The
water wasthen carried 'by 'workers to, irrigate -amall :veetable Plots.'ior' 

. ,i)3Id -' example' at $aata Bertillap'villagers had already, 3 xpanded3 (nearly 'doubled):3!d : 
:~ ­ the initial -garden area to take' advantage of available!,wasted Vater, andywere.
 

' 3 ... .. ii.cosiern a further expansion 'due to the 'unret~ local demand for vegetables. 

so 	 3 

3 



Another economic impact associated with increased water accessibil1ty is
 

reduction in the time needed to collect water. Two-hour round-trips are
 

common, sometimes twice a day. Time savings can be used for productive
 

activities or leisure. Under certain circumstances, productive activities,
 

such as handicrafts, can be a significant source of income in rural areas.
 

5.10 Social Impact
 

The focus on women of the IWP extension and education is impressive when 
compared to other water projects in the region. Though tile women are not 
involved in a formal sense in regulation of the water system or its 

maintenance and repair, they are very much involved informally and have an 
impact on the male water committees. In villages with low-capacity systems, 
especially in El Zoom (the site of an IWP-rehabilitated open well), it was the 
women who encouraged the male leaders to seek CARE's assistance in improving 
the village water source. CARE's WIL) project, working in the same geographic 
area as IWP, assists women in understanding how and where to seek assistance 
from government and nongovernment agencies in improving service!; in their 
communitie s. The clustering of such mutually compatible CARE projects (IWP, 
WID, and of ten agroforestry) improves community participation in and 
management of the improved water system. 

The at tent ion given women through the extension lessons is raising the 
awareness and educational level of women in these rural villages. This 
initiative can only improve the social standing of women in these communities, 
as evidenced by the unrsolicited acclaim some male leaders have expressed for 
the emphasis given to women by the CARE extension component. Enabling women 
to stand up in front of an all-male group and share the information gained 
from the extension ]esolss is'; impressive in this cultural context and worthy 
of continued efforts. 

The Gala Day event conducted during the final stages of the extension 
component does have substantial impact on the social cohesiveness of the 
various villages using a common water point. This event brings the population 

together to exchange information and clarify the roles and responsibilities of 
the villages in insuring long-term sustalnability of the improved water 
sys tem. 

5.11 Environmental Impact 

The general environmental impact of poorly planned water resources development
 
is discussed in many references (e.g., IES, 1982, and El Faki, 1987) and is 
principally the result of increased human and animal populations drawn to the 
site by the availability of water. According to El Faki (1987), those impacts 
include: 

• 	 increased rlai ing of nea v land for ultivation; 

9 	 clearing land to meoot ii1 Ia',;i'd ui'v'd ; Ii lonsing; 

0 	 increased cut ting of nearby wood supplies to meet 
heightened dc.mand for fuel wood and charcoal; 

- 51 ­



* 	 effects of greater numbers of brush fires caused by
 
increased human population;
 

overgrazing exacerbated by increased -umbers of
 

animals;
 

* 	 greater soil compaction from larger herds; and
 

* 	 concentration of disease vectors (insect and
 
waterborne).
 

no baseline data were collected at the beginning of the project,
Again, since 

an evaluation of its environmental effects was not possible. The evaluation
 

team observed barren lands stripped of vegetation around both project and
 

non-project villages, particularly those with water-yards, but there was no 

way to determine whether this was a result of water-yard rehabilitation or the 

recent drought or whether, in fact. it was a recent or long-standing 
the short life of the project to date, it would probablyphenomenon. Given 

not be possible t aw any significant conclusions even if baseline data did 

exi ,t. 

For the ;ame reason, since numbers of both sedentary and nomadic livestock 

have vaiied so much due to the recent drought, it is difficult to attribute 

recently increased stock numbers (and their subsequent impact on vegetation in 

IWI' villages) to better rains in the last two years or to rehabilitated water 
supplies in the last 12 months.
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Chapter 6
 

REVIEW OF UPCOMING CARE WATER SUPPLY PROJECT PROPOSALS
 

The evaluation team was initially led to believe that there was only one
 
follow-on activity planned by CARE in the water sector. In fact, there are
 
two separate but very closely related activities:
 

0 a follow-on project to IWP (referred to as IWP-2), 
dealing primarily with water resources development;
 
and
 

* a multi-component project (referred to as the Regional
 
Finance and Planning Project or RFPP), of which water 
development is only one activity.
 

The first water-related project proposal (IWP-2), still in draft form, is a 
stand-alone project in the same area as; CARE' s clustered programs-- that is, 
the Bara and En Nahud district.s, of the North Kordofan region. The projects 
would include both technical and extension components. 

The stand alone water project proposes to assist 50 rural communities to 
improve their watel systems over a three-year period. The technical component 
will be divided equally between water-yards and low-capacity systems (open dug 
wells and ins;tallation of handpumps ). Hafir rehabilitation is also included 
in the project. The extension component, similar to IWP, will continue in 
the new project to provide education and information to VWCs and women's 
groups. The proposed budget for this project is an estimated US $3.6 
million. 

The second ot the CARE Sudan vater-related proposals is an integrated rural 
development project under USAID' s; Regional Finance and Planning Project based 
in En Nahud, El Odayia and Gubei:sh areas; of En Nahud Di strict in North 
Kordofan region (RFPP Proposal, CARE Sudan 1987). CARE'.s proposal for 
funding has; recently been submitted and has; four integrated components: water 
resources; development; women in development; agrof[,restry; and agricultural 
credi t.
 

The RFPPt proposes;, through extens;ion and education efforts in the early part 
of the project, to work with communitie; in the water subproject. These 
efforts would include linking villages; with NWC or private-sector crews to: 

assist in es;tablishing locally managed cost-recovery
 
sys tems;;
 

0 

assist in setting up syst ems to procure special
 
mechanical part s;and equip)ment;
 

I provide fo, an ongoing maintenance and monitoring
 
system to link the site with NWC regional workshops; 
and
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0 further refine and teach participating villages the 
water extension curriculum developed during IWP. 

Villages selected as project sites will most likely be sites of multiple
 
interventions involving not only water source rehabilitation, but agroforestry
 
(community nurseries and gardens), agricultural credit and women's
 
micro-projects related to the other three subproject areas. After proposed
subprojects are approved by the District Council and a technical selection 
committee, CARE will then provide the technical expertise to implement the 
subprojects.
 

The critique in this section is based on the following questions:
 

* 	 Does the proposal take into account lessons learned in 
IWP' (and previous) project(s)? 

0 	 Are changes of direction and emphasis acceptable to 
major participants (NWC, CARE, USAID, VWCs)? 

* 	 Are expected oi t puts reasonabl e based on past 
experiences (NKWSP, IW, other donor/PVO water 
resources development eiforts in the area)? 

* 	 How might the projec(t be impIoved? 

The RFPP and the IW'- 2 proposal.s , except for the strong focus on clustering in 
the RFPP, are quite similar in their specific approach to water source 
rehabilitation. The major ditference Ietween the two proposals is not one of 
approach, but iathe the total inumber of systems to be rehabilitated (50 for 
IWP-2, 25 foi RIFP'), and tihe extent to which subproject clustering is 
emphas i:,ed in the piopuhall . 

6.1 Technical lii I erventI ons 

The primary objective with respect to water resources development in the RFPP 
is to satisfy the needs of at least 25 communities for potable water meeting 
the following cilleria: 

* 	 quantity: increase from the existing level of 
approximately 7 liters pe capita per day (lpcd) to at 
least IH Ipcd 

* 	 accessibility: source to be no more than 30 minutes' 
walk f rm hromi, 

* 	 reliability: yNtem opeiarion, maintenance, and tepaii 
to h(' ''lrr'd by an ap;plorplilte cost I 0COve y system, 
with I,!-MM tov(' ed by wat "Nr fees accept able touer both 
villagers and NWC 
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quality: water quality to meet WHO standards.
0 


In terms of the quantity and quality these criteria imply the necessity for 
dealing only with water-yards. It seems unlikely that open wells, with or
 
without handpumps, will be able to meet WHO water-quality standards without
 
also introducing slow sand filtration systems. Quantity criteria may also be
 
difficult to meet using open wells (without mech,-iized pumping), depending 
upon tihe size of the local population. The volume of water typically drawn 
from open wells has been mentioned in several references as about five cubic 
meters a dy, so that using the 18 lpcd standard, only about 300 people would 
be served by each open well. CARE' s interventions in open well rehabilitation 
have been quite successful. Care should be taken during further negotiations 
with principal participants (USAID, NWC, CARE) to ensure that an emphasis on 
open well rehabilitation is not lost by focusing primarily on water-yard 
rehabi li at ion. 

For watet-yard rehabilitation, new storage tanks will be installed where 
needed. Thi: in; an improvement over the IWIP approach, where water tanks -- a 
critical pat t of the overall system--did not receive the rehabilitation 
emphasis they should have. The proposal does, however, specify replacement of 
hoIeho],,'; that cannot bei ehabhi I i tated . The evaluation team recommends that 
CARE consider whether the probable need for drill ing a new borehole might be 
adequate teason o reject a si te for con iderat ion during the site selection 
phase of the project . This is pai ticulai ly titue if an adequate number of 
potential si ,tesexist which could be completely rehabilitated without drilling 
addi t ional Ioreholes -a very expensive addi tional component to water-yard 
, chabi li tat ion. 

The pioposal; (a; in tie tVWSP' and IWP' piopo;alk;) recommends that where open 
well s cutn ily exist or are feas )ible,they he either rehabilitated or 
cons;ti'icted. The CARE appr oach to each of the types of water sources in) the 
project aeai is a sound one aind should he purstued. The "ecoliomic feasibility 
studie;s" iefeiiud to )elow might be useful in estimating the per capita 
inves tmneet required to del ive: water u:ing each of the technologies 
(water yards, opein wells, open wells with handpumps;, and hafis--of which 
there are veiy few within the proposed piroject area). This information could 
prove uiseful in futuie project design and would cei tainly tie in with studies 
to ie conduict(d under the tJ;AlI) funded SREI' water-pumping program. 

6. 2 Commn it ar t Ic iipat ion 

The RFI'I' proposal specifies that all CAPE; projects must demonstrate the full 
participat mti of the taiigel giOlp and corintei part agencies involved. This 
means tie V'JCs (or ti e villager s themselv.s whvi4- VWCs do not yet exist) as 
well as NWC national ;aid repional1 magiieigcmclit. Bto tih paili .'2 ale to partticipate 
in al I phase' of t ie o(ij i , iroli I i ilg', des"i gl, i mp Iolmen ,a I Ioil, and 
evaluiat ion. Wlii l', in" pi i"r i p I , ti i!' Ia vta'i y I o.roirlatl o appi oar-ti, CARE' 
must I ensI IIv lhiI t ti, llO j v( 1 eipi ia'thi;, 7 ,1 it'l i i ,t1 1. d vw,Ioprimi t I a I l I thait 
simm ly tecluii cal intelrvitlonis (e.g. . X inmhui "f wa tel Vaics i ehtbiliilat d), 
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There are obvious trade-offs between the two approaches, which was amply 

the specific technical goals of the project,demonstrated in IWP. To meet 
received less emphasis than technical interventions. Dueextension efforts 

IWP, communities were not involved
primarily to 	the emergency relief nature of 


in project design. Care should be taken to preserve a balance in project 

intervention, one which emphasizes the sustainability and replicability of 

subprojects by encouraging the active participation of villagers during all 

stages of the project.
 

However, the proposal also makes; reference to emphasizing "locally determined 
without externalmanagement decisions and practices that can be replicated 

support" and a "user community which accept!; full responsibility" for system 
to VWCs' assuming full local responsibilitysupport. If this i; a reference 

for water system management, CARE has still not explained how to convince NWC 

of the wisdom of thi; approach. This applies especially to water-yards as 
in NWC policy seems to be towards re­opposed to open wt lls;. The tre(id 

centralization of control. 

Whi le the problem of local veitsus cent ral i:ed responsibility for water system 

s;ol ved, i n fact , it seems that NWC will nottechnical suppot I has; not been 
as an 	 project design. In spite of the

perceive it ins;rmountable obs;tacle ini 

tact that NWC is in the pioce',, of developing a new Regional Water Supply 
and respons ibilities of this unit areHaintenance Unit (RWSMtJ), the Ioundar icc 

stage. In addition, it seems reasonable to assumestill in, the developmpiit 
the I{WSMII will initiallv be implemented on a region-by-region basis , withthat 

t o n rnotiri; op r,,an(i as; experience is gainedmodifications made its; and 

with i ts; opera!ion. 'his; emenitat loi piocess; is likely to take several
 

int('ificr 5sA :,tlnt ially with tie proposed implementation of
yeait; and not 
to monitorCARE'-; wa (,i d velotpment ef for t:. lowevet, CAR, should continue 

try to the 	 extent possible tothe develolme:rt of thi' unit antd should 

des;ig;r in project planning.
incolporate its evolving 

The pi opo;al mik!; I (,cI Ic( (4, to private- S;eWtoi alternatives, should 

cuirently envis;ioned by NWC. During !UP,
development of thp HWSHUI proceed as; 
private sector bids; were actively solicited for provislon of water source 

they were alldevelopment technical as;sis;tanev. After the bids were reviewed, 

rejected because of th unacceptably high prices quoted. While CARE should 

ther efo e providt experience to) private­co~t inue to 	 s;.,',1 to employ (and 
where po;;ibl,, it seem; unlikely that significant private-sectorsector fiim; 

inI the projectV';technical as;s;is; anrce vi 11 be avii lahle 	 in the near term 
skills; and s;ervice forn vhich IWPgeograpihical area';, at lea;t for the 


sol icited as;sist;!ance.
 

well in 1Wi',Finally, the cluste ring appioach eems. to hav :;er ved CARE 

particularly in terIM; of combini og vater yard Ithabilitation with gardens and 

Thit; should he ruur ,aged in alln f ol low On watei developmentnulrser ies .
 

ef for ts,
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6.3 
 Monitoring and Evaluation 


_frtesalshnn u 

baseline against which toevaluate. A concerted effort should be made, after
 
vafu-a fion -cf'project impact fl~ou1Lii 

the site and subproject selection 'phase, to document existing conditions in 
terms of health, economic, social, and environmental status to . be .used for 
post-project comparisons. This documentation need not, and should not,
 
require detailed village assessments, which sometimes tend to become studiasi
 

+e+ +++++projec+t+funds
 -focusin themselves. This would both detract from the intended of the 
. . .
subprojects aswellas
 

The RF? proposal mentions the need' to carry, out needs assessments and
 
w.aterusers (and presumably with water suppliers). This suggestion should not
 

slighted in further project design or site Iselection. . Among the~most 
problematic sites In UP? were those characterized, by large heterogeneous 
populations and by subsequent power struggles between opposing tribal or 

groups, which, insome cases, had significant deleterious effects on'
 
the operation of the localvwater systems.
 

'political 


6.4 O&M and Cost Recovery.
 

These project proposals, like those of NKIWSP and IWP, specify that 'a local 
maintenance organization, recognized and ,respected by 'the community~ and 
government, is essential to ensure long-term reliability of the systems. 

it is not clear how this deals with theNWC/VWC conflict that,cropped
 
up during implementation of the previous project. While the regional or
 

.*.Again, 


national technical support system referred to isobviously NWC, evaluations 
and final reports from previous projects have repeatedly stated that NWC has 
shown little capacity for ensuring proper and timely O&M invillages In North 
Kordofan. There is little reason to believe that this situation has changed
 
or will change substantially in the near future.
 

The demonstrated inability of t4VC to deal with O&M support of water-yards Isa
 
strong function of the cost recovery issue, which is also mentioned as 
essential for long-termn reliability and, sustainability of project 
interventions.. Cost recovery systems that are acceptable to both villagers 
and -NVC must be developed. Villagers have repeatedly demonstrated their 
willingness to pay (often exorbitantly high) water fees.; Water-fee studies 
currently under way at NWC may provide a basis for establishing water fees 'and 
an associated cost recovery system that can address both groups, needs. NWC 
needs sufficient revenues to cover the high costs of O&M (not to mention 
capital equipment costs), and villagers need to cover costs currently~met by 
the "self-help" component of water charges, H~owever,~ given NWC's reluctance 
to have vater charges cover non-vater-related expenses, this may 'prove 
difficult.
 

. ...... '-I + ;'K 
recovery systems to be developed, during, this, -project are to.
The. cost - - B 

incorporate+++~ f emergency' . to and fuel, finance,h5 .. ................ funds purchase~spare, parts 

' heS -p Kopnn ' KU~'ta rsel-hlpactivities$ and even purchase capital equipment. The -subject, of 

,~r 5-~e,
ha eS + ....
 
51€O
establishing funds toI cover 'both major";5S.j periodic maintenance't,'IK.,1 requirem~ents 4s5 

vwell as immediate demands for' moneys to deal with unexpected breakdown. ws 
discussed with several WYCs during the evaluation team's si to visits.
 

~ii~t S - ."l - It572"Z.p.S,-"'p'pi~t,'sip 'S ,d 
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Villagers seeined to feel' comfortable with such funds only if they had complete
 
local control over disposition, of the funds. Given that this funding, would 

=presumably-come -di e cr 
collected by the local NVC clerk, it is rdiffi-cult' to un'derstahd-how 'CARE 
reconciles the apparently diametrically opposed views of villagers and NVC on 

the control of such funds. The project proposal states that one of the 

"short-term conditions" (objectives) for the RFPP (and IVP-2) water-sector 

effort will be the establishment of a water-yard maintenance system within the 
with training, monitoring$ and mobile'maintenance/
En ahud District offices 

repair capability. Does CARE intend to fund the establishment of the 

maintenance unit, including vehicles (mobility), training (technical and 

extension), and tools and' spare parts (for maintenance and repair)? This 
would require considerably more elaboration in terms of the specific project 

goal to which it is directed and the manner in which it will be achieved. In 

its present formulation, this objective lends itself to a wide range of 

interpretation and may be a potential source of conflict among project 

principals.
 

6.5 Recommendations
 

This section summarizes the project design recommendations, made In the 
preceding section. The general recommendations given in Chapter 8 apply to 

IWP as well as to both follow-on proposals and will not be repeated here. 

6.5.1 Extension
 

CARE should consider the extension component of the project in the phased 
approach as discussed in Chapter 4 above. There has been a tendency to talk
 
of the extension component only in terms of the education lessons developed 
for the male water committees and the womens' groups. In actuality, the. 
extension component should place greater emphasis on the Phase I or 
pre-construction phase of the project. The most important issues in this 
stage include the following two points 

Identification of roles and responsibilities: extension teams should work with 
the VWCs to agree on the roles and responsibili ties of all parties in the 

proposed Improvement of the water system. Some water projects in other 
countries of East Africa have used formal contracts or agreements between the 
community and NGO. In this way, a clear understanding is reached among all 
parties. Preparing formal agreements may not be appropriate considering the 
role of NVC in maintenance and operations, but CARE is 'ncouraged to experi­
mont with this method of formal contracts to assure that all parties re avare 
of'their responsibilities for the construction and long-term sustainability of 
the improved water system. .' 

' Plannina CARE's exit from the communit: CARD staff should lay the groundwork ' 

for their exit trom tho community' from the very initial stages of contact. 
Planning and scheduling events with the community' right from the start is 
Important so that the community does not become dependent on CARE.CARD needs 

27',to decide how long It will' be responsible' for maintenance, repair, and 
supervision of 'the new system once' construction is completed. Once the 
decision is made and agreed, upon by NWC the communities must understand this 
time frame and demonstrate their ability to manage the system after,CARE has 
departed.
 

ad~ ~ ' 



6.5.2 Technical Issues
 

Concentrate rehabilitation of water-yards in small to medium-size villages:
 
CARE's effort should be focused on villages where homogeneous populations
 
reside and there is demonstrated leadership. Communities assisted by CARE's
 
other development projects, especially the Women in Development Project,
 
should be the focus of assistance considering the work this project is doing
 
in mobilizing women to improve the provision of services in their communities.
 

Water-yards and open wells: Water-yard rehabilitation is an important part of
 
water resources development in the proposed project area. However, It should
 
not be allowed to consume the great majority of project funding ai the expense
 
of other technical components such as open well rehabilitation. NWC appears
 
to p efer that CARE focus exclusively on water-yards. This does not match
 
CARE's approach of trying to address the range of water development activities
 
in the project area.
 

Operation and maintenance and cost recovery: CARE does not appear to have 
adequately resolved the recurrent issue oI ensuring system sustalnability by 
balancing local involvement in system management with NWC's position that all 
ownership and therefore control of water-yards resides with NWC. One 
objective of the follow-on project might be to develop a clear set of 
recommendations about an approach to O&M and cost recovery that has at least 
the implicit if not explicit agreement of NWC and which would be acceptable to 
VWCs. Such a set of recommendations would be very useful to other PVOs 
involved in similar water resources development projects. 

A balanced approach: The technical component should not be the driving force 
of the project. Extension work takes much longer, in many cases, than does
 
the technical component. A three-year project cycle should have a period in
 
the beginning, say three or four months, for community mobilization and
 
awareness-building, before technical activities are scheduled to begin. Also,
 
if all project activities are to be completed within the three-year period,
 
then technical activities should wind up about four to six months before the
 
end of the three years to allow completion of the ext'ension activities and to
 
complete project monitoring and evaluation. Therefore, it appears that the
 
number (50) of rehabilitation or construction activities proposed In IWP--2 i.
 
very ambitious and may not allow adequate time for extension efforts.
 

Overall, the quality of project design evidenced by the RFPP and IWP-2 
proposals has noticeably improved oven the earlier NKWSP and IWP project 
designs and reflects the experience CARE has gained during implementation of 
those projects. 
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7.1 

Chapter 7
 

CONCLUSIONS
 

Project Design Issues
 

Technical/extension activities vs. emergency response: The 1984-85 drought 
brought on the force of immediacy, and there were initial delays in project 
implementation resulting from rapid turnover of early project management 
personnel. Thus, the project was under pressure from both AID and NWC to 
quickly install as many systems as possible, rather than focusing equally on 
institutional development and village extension activities to ensure long-term 
sustainability of the systems. In spite of this emergency relief orientation, 
the project was designed to focus on both extension and technical installa­
tions so that CARE would be able to build on its experiences in designing and 
implementing future water projects. 

Project administration: The project had well-qualified staff and adequate and 
timely support from the CARE/Sudan national office. Reporting procedures were 
taken seriously at all levels, thus the project was exceptionally well 
decumented, 

Project implementation: Early in the project, high turnover among senior IWP
sta-ff-cusd consAderahle delay in project implementation. In spite of this, 

the project accomplished most of its technical objectives with the exception 
of technical training (see below) and the number of handpump systems 
installed. The number of sites and systems estimated in the project design 
appropriately reflected tie time, manpower , and funding resources available to 
the project. 

Project agieementg:: The I WP CARE/NWC and CARE/USAID agreements left much to be 
]e.lfied in term; of specifying exactly what was to be done by Whom and when. 
This is not to imply, for in-tance, that all sites should have been chosen at 
the onset of the project. Rather, responsibility for tiviely delivery of all 
projec' components, (materials, labor, equipment, training, funding) and 
actlvities (by categoly, m;uch as equipment overhauls and system designs) 
should )e specified pieri, ly so that ongoing project monitoring and 
evaluation proceduie.s can help as;ni e completion of al1 project objectives. 
Enough flexibi lil ty must be maintained in project agreements to allow for 
reorientation of pioj vct effortts as lessons nie learned during project 
implement atin. No )lanned implement ation schedule was included in any of the 
project documpnts revipwd by the evaluation t can. 

Site seI](ction: In gen"iial, I t apprla ,, that laigei, mole sociopol itically 
dive , roiim i i ,ie ae l ir ,i for inilmo, pi oblemalt u es (ARIE , vent ions. 
Smal l i, moi e homogenvll 'il co(mmunlitiv( , whit 4 till ai. ,oe (, so io)1itical 
divis ions and cone(.qunily g ieat ec mmMiiy (ohelvnev, have genll.]1y been 
motVe s.'uu( m flul !;ite; ill tfeltn, of oiga"i gi communlty pat ticipation and 
manag rmelIt. 
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7.2 

For IWP, the first major activity was site selection, and it was determined
 
whether boreholes were to be rehabilitated or whether new boreholes needed to
 
be drilled. CARE might want to reconsider whether sites where new (and very
 
expensive) boreholes have to bt drilled are appropriate for inclusion in
 
water-yard rehabilitation efforts. For a smaller investment in an alternative
 
site where only rehabilitation (not drilling) is needed, CARE could have a
 
fully functioning site. This would allow the project to spread its resources
 
over a greater number of sites.
 

Water-yard development model: The CARE approach to water-yard design and
 
community participation provides a useful model for both NVC and other
 
donor/PVO groups working in water resources development. Linkages among soine
 
of these groups (e.g., Save the Children Federation, UNICEF) have already been
 
established and are likely to develop further.
 

Technical Issues
 

Evaluation criteria: In terms of the general CARE water system evaluation
 
criteria (QARO), there are distinct differences among water-yards, hafirs,
 
open wells, and open-well/handpump systems. The CARE project had the
 
following effects on each of these system types:
 

9 	 water-yards--increased quantities, slightly better 
accessibility 'ecause of installation of better 
distribution point., increased short-term reliability,
 
little change in source water quality (but better at
 
distribution poirts due to separation of humans and
 
animals);
 

0 	 open wells--somewhat increased quantity where wells 
were deepened, increased accessibility and water 
quality (due to well collars and drainage aprons), 
greatly increased reliability where wells were lined; 

0 	 open wells witb handpumps--most liLely unchanged 
quantity, increased water quality, accessibility 
somewhat reduced (since wells wete capped where 
handpumps were installed), system reliability probably 
somewhat decreased (handpumps, unlike lined open 
wells, will eventually brepkdown); and 

& 	 hafirs--increased quantity due to expansion of 
catchment areas and de-siltation of storage area, 
Increased water quality where fences and/or slow sand 
filter; were installed; acce;sibility somewhat reduced 
(since people and animalt; are no longer walking into 
hafirs to get water) but water quality wa; greatly 
improved and reliability increa:;ed (due to pumping 
system rehabilitation and recon;truction of catchment 
civil wolk s). 
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Site design approach: Technical design and construction of the systems were
 
generally sound. Systems are all in operating condition, and people are
 
satisfied with their new or rehabilitated wate,- systems. The water-yard

layout (e.g., separation of human and animal water 
points, stout fencing,

drainage, and use of wasted water for nurseries/gardens) was generally well
 
received by villagers. In terms of replicability, other PVOs (such as Save
 
the Children Federation) are adopting the CARE design in their water-yard
 
rehabilitation programs.
 

Operation and maintenance: The project did little to address O&H training and
 
responsibility issues. While this was admittedly not a major focus of IWP, it
 
was mentioned as a project objective in the CARE/NWC and CARE/USAID agreements
 
as:
 

"assisting VWCs in maintaining their water systems and
 
non-formal training" and "assistance to local private

workshops to improve their maintenance capability" in the
 
CARE/NWC agreement"; and
 

"development of pump repair workshop management, finances
 
and techniques" and "providing managerial, financial and
 
technical training" to the same shops in the CARE/USAID
 
agreement.
 

In fact, little of this technical training occurred. The VWCs did receive the
 
ten-lesson water extension curriculum developed by the IWP water extension
 
group, but the only training that occurred was when the UNICEF handpump O&M
 
crew was hired to provide a 7-day technical training course in minor handpump
 
maintenance for about 16 local villagers.
 

The emergency response nature of 
the project forced IWP to focus on completed
 
systems 
rather than insuring that adequate support systems were developed. A
 
more concerted effort to institutionalize O&M would have helped to insure that
 
the systems installed or rehabilitated by IWP would not need to be
 
rehabilitated again in the near future. The project design assumed 
that
 
villagers would perform their 
own operation and maintenance, even for water­
yards. While this is a reasonable objective, it seems that
highly unlikely

NWC will formally accept this approach, since it would probably be perceived
 
as competition for limited resources rather than as complementary.
 

Cost recovery: No cost 
recovery system has been developed that is acceptable
 
to all major participants of water resources development (NWC, VWCs and CARE).

While there is an obvious willingness among water users to pay for the water
 
they consume, the major problem is collection and allocation of adequate water
 
fees. Fees are divided into NWC and self-help components. VWCs (or sometimes
 
Rural Councils) receive the self-help fees, which are sometimes used to
 
finance other than water-related activities, while NWC feels that 
they should
 
only be used for support of water-yards. Without these additional fees, NWC
is not able to meet its O&M responsibilities . Studie!; are under way to 
investigate alternative methods to insure that the fee structure is
appropriate for both capital and O&M costs of water-yards. This and the 
associated respon i hiilty for O&M ai v the central problems in village-scale 
water development in the project area. 
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7.3 

Sustainability: The issue has not been addressed well by this project, due in
 
part to the emergency nature of its implementatio.. NWC was particularly
 
concerned to insure that additional site rehabilitation would not be required
 
two or three years after the project ended. The nature of the technologies
 
used in water-yards has depended and will continue to depend on fuel distribu­
tion using a sometimes tenuous transportation infrastructure, spare parts from
 
abroad (and associated procurement delays), and high foreign-currency demands.
 
While sustainability was mentioned in project documents, it was not adequately
 
addressed during implementation.
 

Environmental impact and system size: It is very difficult to measure
 
precisely the relationsiip between system size and environmental impact
 
because of nomadism, transhumance, and the willingness (and necessity) of
 
people to travel relatively long distances to get water. Thus, increasing
 
capacity or accessibility at any given site will automatically result in
 
increased demand, sometimes greatly increased. This increased demand and its
 
impact on the environment is difficult if not impossible to measure. While
 
the detrimental effects of large-capacity water-yards were duly noted in pre­
project documents, mitigating measures were neither suggested nor implemented
 
during the project. At present, the health and environmental impact of
 
project interventions is not measurable because of the lack of baseline datd
 
in these areas. While some such baseline studies were conducted for the 
previous project (NKWSP), they do not provide data for the current project 
areas. 

Extension Activities
 

In spite of its "emergency" orientation, as the project progressed a concerted
 
effort was made to develop and implement well-conceived extension activities
 
that would serve to strengthen community participation in water development
 
over the long term. The extension curriculum has been upgraded continuously
 
to reflect villager feedback on the subject matter and presentation of
 
lessons.
 

Approach: The extension component of the project is sound and has continuously 
adapte its approach based on field experiences. However, the emphasis thus 
far has been on post-construction activities, in particular conducting the 
series of lessons for the two target groups.
 

Expectations: Villagers at some sites have come to expect that CARE will 
continue to remain responsive to their O&M needs well after the systems 
rehabilitated or installed by CARE are brought on line, This has led some NWC 

senior staff to claim that CARE has been "telling people that they own the 
water-yards." This can have very negative consequences for the critical 
CARE/NWC operational relationship. 

Village Water Committees: In nearly all villages visited, CARE'- assistance in
 
rebuildina,--- trai-ng, VWCs, particularly in smaller communities, has been
 

relatively successful. At most sites, appropriate management piactices were
 
evidenced by recorded minutes of periodic meeting:;, orderly financial records, 
and es tahI ished uI(!; and reguIat ion: f oI Wa I(-I aId usf . Tie VWC!' sc;otrned to 

be repie;entative of the wishes of thv uofnmuliitv at lair.+, and commnulications 
were good between VWCs and their const ituents. 
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7.4 IWP Linkages to CARE Program Objectives and USAID/Sudan Portfolio
 

In nearly every assessment of development in Sudan, particularly in North

Kordofan, water resources are cited as 
the single most important factor.

Water development is acknowledged by CARE as the cornerstone upon which its
 
other projects are based. The structure of the RFPP proposal takes 
this

position into account, interweaving subprojects in agricultural credit, 
women
 
in development and 
community nurseries into the basic foundation of water
 
development. 
 Given its dual focus as both an emergency relief effort and 
a

pilot project, IWP's design did not 
take full advantage of possible complemen­
tarity with other CARE programs. At many sites, IWP implementation did take
advantage of the closely related CARE agroforestry program, and wasted water 
from water-yards was used to support seedling nurseries and community gardens.

Similarly, the water extension component focusing on health and hygiene

reinforces the CARE Child Health Project. Opportunities for expanding this
complementarity should be further examined, particularly in the design of 
IWP-2.
 

The entire USAID/Sudan mission portfolio is currently under review as 
part of
 
a periodic Project Implementation Review (PIR). USAID water-sector activities

themselves will be reviewed during a series of 
discussions in January 1988,

involving USAID mission engineering, health, and other interested personnel.
There is increasing evidence of a growing need for another emergency relief
effort, due both to failed harvests in some areas in Kordofan and elsewhere
and to an apparently increasing flow of refugees from other areas. Thus,
mission planners will be formulating a response to these conditions that will
focus heavily on water resources development as the crucial input. It would
be premature to evaluate current CARE project planning In terms of the
previous mission Country Development Strategy Statement (CDSS) before this
mission water sector review takes place. It is hoped that this evaluation
 
will provide useful input for the sector review.
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Chapter 8
 

RECOMMENDATIONS
 

8.1 General
 

Project agreements should be more specific in their delin, tion of the
 
implementing groups' responsibilities, financial and equipment/materials
 
resources, and implementation schedules. CARE now understands the magnitude
 
and scheduling of project resources (time, personnel, equipment, funds) needed
 
to implement specific activities (e.g., rehabilitating a water-yard, digging a
 
new open well). Thus, project implementation schedules should be developed as
 
part of proposal preparation. This will provide all interested parties with a
 
much better understanding during the planning phase of realistic potential 
project accomplishments.
 

8.2 MtL sstem Approach 

CARE should continue to focus on the variety of water sources used in project 
areas, including open wells, water-yards, hafirs, and cisterns, avoiding ar 
exclusive focus oil water-yard rehabilitation. CARE's approach to providing
 
village water supplies by rehabilitation rather than developing completely neu
 
sites is sound and helps reduce the project investment per site to produce
 
completely operational water points.
 

8.3 Management
 

1) 	There should be an overall project manager, one extension 
program coordinator, and one technical program coordinator 
(engineer). This would give the project a much more balanced 
perspective and ensure that both extension and engineering are 
given equal attention.
 

2) 	The current configuration for the IWP extension teams of one man 
and one woman should be continued. Then, two rotating positions 
for supervisor of male extcnsionis ts and supervisor of female 
extensioni st.s should he es tabli shed. The supervisor's responsi­
bilities would include menitoring and evaluating the efficacy of 
lessons, recommending any necessary revision.s, and evaluating 
the performance of col]eague;. This would rot only provide 
personnel management training for extens ioni t ;, but Would also 
allow them time to review and adapt the extension training 
curriculum to reflIect their teaching expe ion:e,;. 
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8.4 Site Selection
 

1) 	During the first phase of project implementation, a multi­
disciplinary team of CARE and NWC staff should review the site­
selection criteria established during IWP and make suggestions
 
for modifications based on experience gained during implementa­
tion of IWP and NKWSP. The distribution of sites throughout the
 
proposed project areas should take into account the extent of
 
potential environmental degradation associated with site
 
development.
 

2) 	A two-tiered approach to selection should be used. For example,
 
for a project where the objective is to rehabilitate 30 Sites, a
 
list of possible sites should be assembled, perhaps twice as
 
many as the project has resources to rehabilitate. Then, an
 
extension team should evaluate each site in terms of local 
institutions, social organization, interest in participating in 
the project, etc. Based on this assessment, the number of 
potential sites should be reduced from 60 to 45. Then, a team 
should be sent to determine what technical interventions are 
required, thus permitting a quick cost estimate of the technical 
interventions needed to completely rehabilitate each site. On 
the 	 basis of this information, the number of sites should be 
further reduced to 35. These sites should be ranked by the 
joint agreement of the technical and extension teams. The five
 
sites ranked lowest could be designated as alternate sites in 
case additional funds or time become available.
 

3) 	In terms of timing, site selection should be done on a yearly 
basis rather than all at once at the beginning of the project. 
This will allow for changes at the sites (new systems installed, 
other donor interventions, etc.) to be incorporated into project 
planning. The project should avoid being forced into unduly 
premature site selection.
 

4) 	When possible, the sites chosen should be where existing CARE 
projects are being implemented. Site clustering with other CARE 
projects (especially Women in Development and agroforestry) 
should be encouraged. 

5) 	 To reduce the cost of interventions, CARE should avoid choosing 
sites where drilling new boreholes will be necessary. The NWC 
inventory includes more boreholes than can currently be equipped 
with available pump!; and engine!;. Since the objective of the 
proposed project.; i; to develop as; many ( su!;tainable) water 
points as possible within con!;ttaints and vith the iesources 
available to the project, CARE s1;hould choose site!; where minimal 
interventions can pioduce opetationa sites. 
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2) 	As an approach to O&M, CARE should continue to carefully follow
 
the development of the NWC Rural Water Supply Maintenance
 
experience in water extension and community participation at
 
NKWSP and IWP project sites. This may help ensure the design of
 
a RWSMU system that better reflects the realities of water
 
supply sustainability and replicability of project and non­
project interventions in the long run. In its upcoming water­
sector review, USAID should prepare a strategy to initiate
 
policy dialogue with NWC to develop cost-recovery schemes to
 
help ensure the sustainability of future project interventions
 
in water-source rehabilitation.
 

3) 	Ir terms of revenue collection, people will need to pay more
 
than they currently do to provide sufficient revenues to cover
 
O&M costs (not to mention capital equipment costs). However,
 
they seem more than willing to do so, particularly if they can
 
see direct evidence that the additional revenue increases the
 
quantity, accessibility, reliability, and quality of their water
 
supply. In concert with other USAID-funded activities (e.g.,
 
the SREP Water Pump Testing and Evaluation Program), a study

should be conducted (in conjunction with the one currently under
 
way as part of NVC's RWSMU design and development) to determine
 
the actual costs of water delivery. Recommendations should then
 
be made to NWC and VWCs to begin to raise user fees to these
 
actual levels on a regional basis. According to NWC officials,
 
this approach has shown promising results in projects in 
Darfour. CARE should follow the progress of those prnjects to 
determine the success of this approach to cost recovery. 

4) 	To ensure ihe performance of O&M the following recommendation Is 
offered only as a svggestion. The perennial qLuestion raised in 
several documents reviewed for this evaluation is how to ensure 
that NWC will perform the O&M function that is ostensibly paid
for by village water revenues. One possibility might be setting 
up a "loan" with the village as the creditor and NWC as the 
credit source. Village pumping equipment and the cost of 
drilling the borehole would be the loan principal, with a 
possible amortization period of 30 years at ten percent
interest. The loan payment would be the minimum amount that the 
VWC must pay NWC every month or the delivery of services (i.e.,
water) would cease. A fixed schedule for providing maintenance 
services could be developed (approximately according to 
manufacturers' specifications) with provisions for addressing 
the certain occurrence of uncxpected breakdowns. An maintenance 
services are performed, the VWC could use its self-help money to 
pay a previously establi.shed fee to NWC for the maintenance 
procedure. If the fee were not paid by the VWC upon rciIpt of 
the services, subsequent piovi ion of NWC scm vi"', (i.e., fuel, 
operators) would cease immd iately. lab;e,! en vi] ]ager ,
reluctanc to depend on NWU',, timely and appmopi iate provision
of services, some nor! of ati a mic ul'h an thin mutgul 	 b)e 
developed vw I ev , - iir if ,h,yi ac h of hrt mr par rv , , r i 1o (,, , 4 
of Ieve ,age ove, the othre. inI h ,xt hilrli' of I4eenofi for 
service:'. Hlwevel , gi Vei 14WC,' !; I(- t( tan( o I . iqui sh any
 
degree of control over wat ci yard raiarageiqt iand revenue
 
collection and distribution, thin may be an unlikely scenario.
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2) 	CARE should carefully track policy development within NWC
 
regarding equipment standardization. For example, if NWC
 
decides that Mono pumps are an acceptable substitute for the
 
increasingly expensive Edecos, CARE may want to use this type of
 
equipment in future water-yard rehabilitation efforts.
 

3) 	AID and WASH have subsidized the development of automatic
 
closing valves called robo-valves. To open them, the water user
 
must push a button. Once released, the water stops flowing. 
The 	 use of these plastic valves can significantly reduce water 
wastage, and they can be manufactured locally under many
 
circumstances. Since there are considerable problems with tap 
longevity, as well as the difficulty of replacing them since 
they must be imported, robo-valves should be reviewed for 
possible inclusion in future CARE projects. However, this may 
produce problems in terms of nursery projects that use wasted 
water.
 

4) 	In terms of open-veil equipment, the installation of an overhead 
pulley system (with multiple pulleys) at rehabilitated open-well 
sites would make water-lifting considerably easier for a nominal 
additional cost. The in:;tallation of pulleys would also 
facilitate the use of animals for drawing water, which was 
observed at some sites but is not common. Partially covering 
open wells with reinforced concrete to dec-ease the open area by 
approximately 50 percent should be examined as a possible 
rehabilitation component. People would then be unable to put 
their feet on the well collar and inadvertently introduce manure 
or other contaminants into the well, which should reduce 
contamination levels. 1his additional feature was included at 
some sites visited by the evaluation team. 

5) 	For handpump; on open wells, a tecmnical evaluation of the 
installation of a douhle hand imp system on capped open wells 
should be undertaken to review technical, economic, and 
reliability issues. It would also he helpful to establish a set 
of site selection criteria for handpump installations, analogous 
to those developed for water-yatrds and simple open-welI site 
selection. Handpumps should not be installed unless there is a 
second open well available nearby, in case of problems; with tie 
handpump,
 

6) 	 It ha!; been sugges ted In the IWI'-2 proposal that one windmill 
should be installed at a project site to pump water. It is very 
likely that if only one surh -;ysteri is instal led, it would 
quickly assume thie ;tatus; of an otph;in and caue pt oblem; for 
all involved if technical a';i st anr p is, Iai,.tr iqu I red. 
Howeve , si nr tho 11!;A1I) f imd,.i 5PuP/Ci[) vw/t,i Ir p lugiltf t 
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3) Baseline studies are needed to permit future determination of 
the health and social impacts of project interventions, in 
addition to the economic and environmental baseline studies 
mentioned above. 

4) 	In terms of reporting, future projects should continue to devote 
time and resources to documenting the project in as complete a 
fashion as was the case with IWP. Such an effort greatly 
facilitates project management and review. 

5) 	 To determine overall project impacts, baseline surveys must be 
undertaken to establish pre-intervention, base-case conditions 
at project s i tes. Such impact evaluation should employ 
indicators similar to those in the IES survey (NKRWS Baseline 
Survey, IES, 1982) to determine site-specific impacts. The 
project should develop a set of proposed mitigation measures for 
the enivi ronmen tal impact,; of large-capacity wacer-yard 
development , and impl emen t t ho!s;e measure s af ter their review by 
a joint committee of project piincipals. 
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Photo 3. Camel watering area at Haj Elan Wateryard.
 

Photo 4. Filling bench at rehabilitated wateryard. 
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Photo 5. Women drawing water at newly-dug open well, El Hurra.
 

Pho to 6. tI,,id and an iM1I dlni;'.'u ' 'd tel at a I ad itioniil 
open well 
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Photo 1. Digging a new open well with lifting winch near El Hurra.
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APPENDIX A
 

Site Visit Discussion Ouestions
 

The following list of questions, grouped by subject matter, were
the essence of discussions with the Village Water Committees.
 

Site Selection Criteria
 

Were site selection criteria strictly or reasonably well adhered
 
to during initial site selection?
 

Were selection criteria clearly understood, reasonable,

appropriate, easy to apply, and did they result in an intuitively

"correct" list of sites to be developed?
 

How much did criteria other than those stated in the list affect
 
the eventual choice of sites?
 

Was there significant disagreement among the site selection

committee on the application of the criteria to any particular

sites? Was there disagreament among the funding agencies or
other interested groups (USAID, CARE, NWC, MOH, DOP) on the
initial 
or final choice of sites? If so, why? How were these

disagreements resolved?
 

C oice of Construction or habilitation Tasks at Individual
 
Sites
 

Were users consulted (indirectly or otherwise) on the choice of
 
civil works at their sites?
 

After site selection, what were the criteria used to determine
construction or rehabilitation plans for a given site? 
 Were they
purely technical criteria or did they depend on other

considerations? 
What were these technical criteria (QARQ) or
 
other considerations-


Were users generally satisfied with the extent of civil works
 
construction or repairs undertaken?
 

KE ttr -Ya r_ Ig 

Deriqn is, ot interest: division and overall size of access area, fenching, number of taps, height and location of taps and
troughs;, division animal humanof and sources, provision andlocation of drainage, size, number and height (delivery pressure)
of storage tanks, existence ani condition of garden p]ots, 
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management of water consumers (human and animal), water use
 
(personal/commercial), differential access to water 
(local users,

commercial vendors, nomads, satellite villages.
 

Do these water-yard design parameters vary from site to site?
 

Do users have any suggestions on how to vary these parameters to
 
better meet their particular needs or desires?
 

Choice of Equipment
 

Upon what was equipment choice based? Who chose the particular

combination of Lister/EDECO? Did this fulfill capacity
 
requirements in all cases? If not, what actions were taken to
 
increase capacity? -


Was equipment choice based upon any consideration of
 
standardization of equipment either within the nearby area or on
 
equipment already available in other parts of Sudan?
 

Were adequate inventories of sp~re parts included in initial
 
equipment purchase orders? Upon how many years of use were
 
inventories based?
 

Operation and On-Site Maintenance
 

After construction or rehabilitation, did the water supply meet
 
villagers' expectations for quantity, accessibility, reliability

and quality? How about those of the designers? What can (or is)

typically done if the answer to any of these questions is no?
 

Who was officially responsible for operation and on-site
 
maintenance? Who actually carried out these activities?
 

Is there typically only one person trained in operation and
 
preventive maintenance procedures, or are there back-up
 
operators? Who pays them?
 

Were villagers and local NWC pump operators given training in
 
operation and on-site routine maintenance procedures? What did
 
the program consist oi? Were training programs reinforced by
 
follow-up training sessions?
 

Were spare parts required for routine maintenance provided to
 
villagers or inventoried in reqionally centralized locations"
 
Were t:hese parts readily and quickly available upon request?

Were there different sources for different parts? How were spa'
 
partr paid for, or were some supplied gratis?
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How were fuel/lubes obtained and stored? Were they rationed or
 
provided on an as-needed basis? Was theft a problem? Who was
 
responsible for providing fuel? What were village options in the
 
event of lack of official supplies? How were fuel/lubes paid
 
for?
 

How were parts and fuel/lubes obtained if not available through
 
official channels?
 

Were records kept of O&M requirements (operating hours,
 
fuel/lubes consumed, water pumped, expected and unexpected system
 
outages, etc.)?
 

Off-Site Maintenance and Repairs
 

Who was responsible for off-site repairs? Who usually carried
 
them out?
 

How were responsible authorities notified when repairs were
 
necessary? Was response usually timely? If not, what
 
alternative sources (other ground or surface water sources,
 
trucked-in water) of water were employed? What constraints
 
(limited capacity or availability, additional expense) were
 
involved in the use of these alternative sources?
 

Were parts and service typically available for all required off­
site maintenance and repair work through official channels? If
 
not, where were necessary parts obtained? Was the cost
 
difference significant?
 

Were detailed records kept of off-site maintenance and repairs?

Did these records include costs incurred, parts supplied and
 
procedures undertaken?
 

Were loaner engines or other components supplied during repair

periods so that water delivery was carried on as usual?
 

User Fees
 

How were user fees determined? What was the fee structure? Did
 
water price vary depending on the user?
 

How, by whom and when are user fees collected?
 

What is the normaJ disposition of these fees? (Do they go to the
 
VWC, NWC, Rural Council, other individuals or groups)?
 

Was there a general willingness to pay fees? Does this vary by
 
user group?
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What portions of the actual costs of water delivery do user fees
 
typically cover (capital equipment cost, recurrent cost of O&M,
 
spare parts inventories, off-site repair and overhauls)? What
 
were they supposed to cover? If unknown, do data exist to
 
determine the answers to these questions?
 

Have user fees varied over the course of the project? Do they
 
vary from site to site? If so, why and how much?
 

Village Water Committees (VWqqs
 

How are members of VWCs chosen? Do the committees operate

demrcratically or is power concentrated in the hands of only a
 
few 'or one) member(s)?
 

What are the responsibilities and powers of the VWCs? Do these
 
vary from site to site? Are these powers and responsibilities
 
ever shared with or usurped by other groups or organizations?
 

What management activities do they typically undertake?
 

What enforcement powers do they have to back up their decisions
 
in matters of arbitration?
 

How do they approach matters such as collection of fees to
 
address emergency situations? Are such fees equitably applied?
 

How do they insure that the water supply system will continue to
 
provide water to villagers (i.e., inslire that proper preventive

maintenance procedures are undertaken in a timely manner, collect
 
additional fees to create an emergency fund, etc.)?
 

When civil works activities are undertaken by NWC, CARE or other
 
PVOs, how do VWCs typically decide what contributions to make (in

cash, food, labor or other payments-in-kind)? How are these one­
time fees distributed over the user population?
 

Extension.Isues
 

(Derived from meeting with evaluation team, 5 November.)
 

How does the community perceive the extension component of the
 
water rroject?
 

Do the two components of the project (technical and extension)
 
complement each other?
 

Are the three phases of the extension components appropriately

designed in the right sequence? Do they have the expected impact
 
on the community?
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Phase 1 --	 Pre-Construction 
Information Sharing, Awareness
 
Building
 

Phase 2 --	 Construction 
Organizing Community for Labor 

Phase 3 --	 Post Construction 
Lessons for VWC and Women's Groups 

Is the extension methodology (i.e., team approach) effective?
 
Specifically:
 

1. 	How are the groups created and is this
 
method appropriate?
 

2. 	Are there any differences in the men and women
 

extension teams?
 

3. 	What are the strengths and weaknesses of each?
 

Are 	the extension lessons for the two groups appropriate?
 

Is the extension component sustainable?
 

Is there evidence of behavioral modification due to the extension
 
lessons? What is KAP on health and sanitation before and after
 
extension lessons?
 

Explore characteristics of successful and unsuccessful VWCs.
 
This information will assist in modifying site selection
 
criteria.
 

Community Water Committees are not officially recognized by NWC.
 
How does this affect the functioning of NWCs?
 

A Site Visit Form for extension activities is included on the
 
following page.
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Site Visit Form 	 Name of 
Site 
I Of WC _ Women 

# of lessons given 	WC WG
 

Extension Issues
 

1. 	 How does community perceive water improvements?
 
WC Women
 

Qua lity
 
Quantity
 
Reliability
 

Access ibi 1ity
 

2. What were expectations for project and were they met? 

wc
 

Women
 

3. 	How does the community perceive the two teams?
 

Techn i ci I
 
Extension
 

4. 	 Impact of Phases -

Phase I
 
Phase 2
 
Phase 
 3 

5. 	Extension Lessons
 
Questions to the Group - What did you learn from 
 the 
lessons and what additional topics should be included?
 

WCs 	 WG 

6. 	 Visits to Households 
hh I hh 2 hh 3 hh 4 

Water Storage 
Water Container 

Food Storage-

Drying Table
 
!}H cleanline s­

7 	Perception of Health Problems
 
Before After 

8. Water Committee 

. trengt.hs Weaknessen 

= -- = 

http:trengt.hs
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Site Visit Schedule
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-- - - -- - - - ------------------------------- ---------- ---------- 

CARE/Sudan - Water Evaluation November 
1987
 
Schedule for Visits
 

Sites to be Visited
 

Water Yards 
 Hafir 
 Wells
 

1. Umm Sot 
 1. Mazroub 
 1. El Zoom
2. Um Kreidem 
 2. El Moura
 
3. Haj El Lain
 
4. Sa'ata Bertilla

5. Um Defeis 


P­

--------- __--­Fri-11/6 Sat-l1/7 :Sun-ll/8 :Mon-l1/9 :Tues-]1/1O:Wed-]11/1 
 < >
 

am: 
 Mazroub 
 , 
MP. z 

El Zoom El 0. 
 Saata B.: Gala Day
Um Defeis 
 M

0 xHaj El L. 

( to 

pm Office '
 

:Umm Sot Um Kred. El Moura Work and Um Defeis:
NWC Visit: 
 : Return to
 
Sleep at: Return to 
 Sleep at : El Obeid


:Um Kredum: El 0. 
 Um Defeis:
 

Thursday - November 12 - Return to Khartoum 



APPENDIX C
 

List of Documents Reviewed
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APPENDIX C
 

List of Documents Reviewed
 

Agreement for the Interim Water Supply and Management Project in
 
North Kordofan Province - Sudan, CARE and NRWDC, October 7,
 
1986.
 

CARE-Sudan Multi-Year Plan, 1988-1990, CARE, Khartoum, May 1987.
 

Community Water Supply and Sanitation in Sudan, WASH Field Report
 
No. 37, C. Chandler and E. Low, WASH, March 1982.
 

Environmental Review of Water Puml-ing, Gaafar El Faki Ali, SREP,
 
August 1987.
 

Follow-Up to Interim Draft Proposal (First Half), Steve Wallace,
 
CARE Sudan, August 1987.
 

Ko,'dofan Emergency Water Supply and Management Project, Proposal
 
Outline and Operational Proposal Grant (OPG), CARE Sudan,
 
E. Steinkrauss and S. Wallace, Khartoum, March 1986.
 

Kordofan Development Strategy Statement, Draft, E. Steinkrauss,
 
CARE Sudan, May 1985.
 

North Kordofan Interim Water Supply and Management Project, Water
 
Extension Curriculum, CARE Sudan, El Obeid, May 1987.
 

North Kordofan Rural Water Supply Baseline Survey, Institute of
 
Envirnomental Studies, University of Khartoum, 1982.
 

North Koidofan Rural Water Systems Development Project, Project
 
Design Pre-Condition, CARE Sudan, 1987.
 

North Kordofan Water Supply and Management Project, Bi-Monthly
 
Project Progress Reports, September 1986 to August 1987,
 
H. Gebreselassie, Alemayehu, Rowland Roome.
 

North Kordofan Water Supply and Management Project, Project
 
Proposal, S. Wallace, CARE Sudan, August 1985.
 

North Kordofan Water Supply Project - Final Project Report, CARE
 
Sudan, December 1985.
 

North Kordofan Water Supply Project - Internal Evaluation,
 
B. Bjornson, CARE Sudan, October 1985.
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North Kordofan Water Supply Project - Site Information Files,
 
grouped by category of open wells, hafirs and water-yards,
 
and by specific sites, CARE-El Obeid, 1986-37.
 

Regional Finance and Planning Project Proposal, En Nahud
 
District, Koordofan Region, S. Wallace and I. Ghanin, CARE
 
International in Sudan, October 1987.
 

"Rehabilitation of Hafirs in Sudan," C. Dodge and M. Zelinika,
 
UNICEF, Waterlines, Vol. 6, No. 1, July 1987.
 

Sudan - Development of Possible Water Projects in Kordofan and
 
Darfur, memorandum by F. Guymont, REDSO Engineer,
 
USAID/REDSO/ESA, April 24, 1985.
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List of Individuals Contacted
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APPENDIX D
 

List of Individuals Contacted
 

CARE/Khartoum
 

Earl Goodyear, Director
 
Tom Alcedo, Deputy Director
 
Steve Wallace, Programming Officer
 
Isam Ghanim, Assistant Programming Officer
 
Teresa Williams, Accountant
 

CARE/El Obeid
 

B. B. Saha, Regional Coordinator
 
Haileselassie Gebrelassie, IWP Project Manager

Kama! Awad, IWP Project Extension Coordinator
 
Mohamed Gouda, IWP Project Engineer (seconded from NWC)

Bob Clausi, Agroforestry Project Manager
 
water extensionist teams
 

USAID/Khartoum
 

Ken Rickert, Project Officer
 
Mohamed Yahia, Staff Engineer

Carl Maxwell, Staff Engineer
 
Paul McVey, Project Coordinator, RFPP
 
Red Ketcham, Interim Project Manager, SREP
 

National Water Corporation
 

Osman Taha, Executive Director
 
Abbas Hamser, Director, Rural Water Supply Maintenance Unit
 
Regional Director, El Obeid
 
Assistant Regional Director, El Obeid
 
water-yard operators and clerks at sites in Bara/En Nahud
 

Others
 

Mladen Zelinika, Chief Engineer, UNICEF, El Obeid
 
Ed Resor, Director, Save the Children, Sudan Field Office
 
Wendy Wakeman, Assistant Director for Programming, SCF
 

Village Water Committee members and villagers at 12 water sites
 
(both project and non-project) in the Bara and En Nahud
 
Districts.
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Sample Indicator Lists
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CARE - SUDAN

'NPTH YORDOFAN INTERIM WATER SUPPLY AND MANAGEMENT PROJEC 

k, .ON'ALUATOF IMPACT C.PHX'VI' N PROJZA.:*NE N BEHAVIOURAL CHANGES CONCERTNG 
"'qT1..!- iLA',:.D !EALT4 .;:, ANITATION PRACTICES 

BY...J""-' LtA,, OUPS 

VILLAGE: UMI ARI3A'A EL ZERGA
 
NUMBER OF HOUSENOLDS: 44
 
DATES OF SURVEYS; 


.
BEHAVJOURAL CHANGE INDICATORS 
 I 	 % :A. Collecting water: 
 '.Yes ..o 'Yes

1. Washing container before filling
2. 	 - _ lO L ,.jLConstruction of drying table -- I._2o3 Placing washed container on table in sun,- _ h______.., 
Sub-Tota1

B. Storing water: _______' . 
1. Separate conlainer for storage 

___
 

.2 Stora_ container on raised 
stand3	 - I nlo , ,.. Cover for storage container _y,

,1 Specific cuu for drinking ,
 _ .AhY.enc, of flies__around container I,1onl:6. Storage.: contairier kcipt clean -

____ ub - T o t a I ' , 	 .__3 

C. Per so n a1 h zg i ne : 	 _ _ _ _ _,_,_,
1. Washing hands after defecatin 	 ,_2. Washing hands before eating ' 9,
3. Washing body 	 at least weekly inn:-I. Washi g children at leastttwice weekly 

- 1 
in	 I-5. Using so_ ,p : 

. . Bruhing. teeth dai Ivv ,7. hepins finge rnail short 
----

, 
Sub-Total ;_ ,,D. 	Food hygiene: ___ 

I Washing fruts,'veg2 in clean water_L1,1 / v 	 e - - ,i ,nI i n 4I• 
2 Wa'hinrKcleanng meat 	before cooking J3,.. 	 3 eeping food covered 91 ,
 
4 eeatin g co (2c d food 
 __7________---.Wnshin ih h etc. 	 after use6 I 	 r'nr l ihe: on table .2 "98 

1.. - A0r ~ -_ad_ - _Ii_31 : 2 , 9 _,r . __~~~ 	
'q 

D 	 I I -2 
7. Sic peOplle ed ting fr 'eparnte ish a'8. Food s tored alove gound jjj 5 c; : j
Sub-Tota I _ 2 L '.___'

E. Household ,nnitation: ,I. Ki ( d I	 ­1(itclnq cilaned d i y	 ,n 
2. tousc qwept dni_, 

........... ­4. Chilr , s faecn e s f eI )o!ed of 
I_- I I ­'-_l5 .f tr!I afe distance_ rom 

-

hounL,-L. 
. 

;. Animaln kept w, rohouse - I ]3O _,'Su-Totn 1 (-jI
 
T_~D --

* ­
, s 95-L,.4 
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CARE 
-SUDAN
 
NO.ITII KORDOFAN INTERIM WATER SUPPLY AND MANAGEMENT PROJECT
 

EVALUATION
 
0V~ IMPACT OF EXTENSION PROGRAMME ON BEHAVIOURAL CHANGES
 
RELATED TO MANAGEMENT AND MAINTENANCE OF WATER SUPPLY
 

BY VILLAGE WATER COMMITTEES
 

VILL.AGE: MURKAB
 
--~-~rOF-SURVEY i8-:------ --- -MAR' -1-JUN--'-SEP-1,DECL:, 
BAHAVIOURAL CHANGE INDICATORS:. "
 6 9 S . 6 I 

A. Efficient conduct of committee business 
 - a
 

1. VWC established "No 
 .
 

2. Chairman appointed No
 
3. Vice-chairman appointed No
 

4. Treasurer appointed No , II-- - -- ---- ---
- L-I L-,~ 


5. Secretary appointed No I 

6. Meet at least monthly No
 

7. Follow an agenda No
 

8. Keep minu'tes No
 

B. Management and maintenance , * . , 

I. Public notice board at site 'No ! a a
 

2. Number ruleslregulations made 'No . a a 

3. Hav been enfo cod 
 No
 
4. stemati. accounting system .No :
a a 

p I 

5. Counter art to NWC Clerk 'o a
 

6.. Coupntepart to NWC Operator 'No a
 

7._Counte.vart to NWC Watchmen , No 
 .
 

. ._Cash collected drily from NWC Clerk No !
 
9. Tankspipesqtaps-etc. checked daily I No . a a
 

._ pLeairs to above made immediately No "
 
.11.Pump in good working order No I .
 

..,pairs to oumo made auickly I-No a a
 r 


. .I, deauate stock of diesel No I...
 

.j~ij~..J-oc Ifp No .. I
 
r
.__.14,Adcuate stock of grease No a a
 

_.,Ljjdeauate stock of suare Parts No --- -A _ 

C. Sanitation at water point 
 I ' I I I 

1, Adeouate drainae I No I 

_. Absence of mud No
 

3. Searation of animals and peo-le
 

.:._ , Presence of oaretaker/watohmn: -No I, j ­

SAblence-o-f trauh- 1 -No 0 1 ~
 
6. go washing of bodies/clothes/etc, I No- I I I 

D Constructive use.of wate water I " - I ! 

I-,Nu"ser'JY g . garden stabh o"d I No- . 
2,--Nasto w~ater adeoustelZ o1jggjj_ I No J_ I 
J, Abgenge of -mud and -stagnant water- I No I 
4, Drainage Rings. kept ,clear I No 1 '1, 1 

-5. Ef f ative Irrigation nyesm-_4 I I .~ 
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Summary of IWP Technical Activities
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~~ ~ ~ APPENDIX F 

Summary of IWP Technical Activities 

. ......... ..... .. .....
 

-VP o ie ua Coni I (ep t 'u se of Humber of iNazium Distance j rjcIAtvte 
I Cos (ural Beneficiaries IeTo Source A et 

Kura Ti beon vells I3'l 21224 8ki !.Ueu lined open well'with '';.~c 
..." " ".. "........... ................. ............... ........ , 'r ",' < '','"".. 

-Redepedreloved and-,redeepeneJ4 

I. afixed apulley device
 

.. . ........... ......... ....... . . ................ ..............................
.....--------- . 

t......... ........
..... .
 

Nu3 ... 1,7 15 km lit Oleniwell 

;+,: I 1I: e 'Idi l1 sd } 

0:eetl .oeve we.I headm
 

lie0d 01 dnywll
oJ I Ibafir 3s 1 3fRenovation1 :,NlwRof hafir 
Au ur Teib c v ,3e' 1 NmW, Oe Ivined M . levatevve4 head8 fee fi 
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 .... ... +... ... ....
. .............................--........- . ---- - -- c...-'
................... ....... .... --. ...
 

... cc.................. C....
 

6?)ee, :::: ~ d:; I:edated:We he&' 

c c . ' cc 0 .ca*fc . .c .. . *.. s
 
c c~ . cc . ec c 
ccc...ccc..ccc.
I di ' ~~*c~~~~c~c..cc. 

, ........... ..............
U 8 t WateBIYar '*Cleo r tholtgI 

1Wtte4rW1 I kit tneril dst k o i o 
es t 11 d now p4plA
ore 0~UU~ I 

.... ...... . . .. c... . ....... ... . . .0c ..... c .......
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........ 


-Ll A bore3 a - 1 0-'' '-444I 

I~ V illsa d 444 
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V~~t4o I ~03 Oslo) 
444 - - "4..'...........JI
b~b. 

1soV~ter I '43i ill'4 fI 

'4 61011d I J N 
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44 '54 4 109i '~ 44 * 

"4' - 44 4'
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---------------------------------------------------------------------------------------------------

---- ------------------------------ --------------- -----------------------------------------------

----------------------- ------------------------

:Marius Distance Project Activities
Nuaber of Number of
(Depth 	 Beneficiaries
IName of Site Rural Council :Type of System Villages 	 1o Source
 

1 Water Yard ... 4 1,200 11 ms New bor.ehole drilled
Sa'ata Khuwei 

Bertilla 3 boreholes Installed new pumplengine
 

- Overhauled 2 existing units
 
Rehabilitated Water Yard
 
(fencing, distribution line,
 
troughs, filling benches
 

I 

I : and pump house) 

Sa'ata Bau Zabad I Water Yard 13 15,000 !3ks :- New borehole drilled 
Zarga boreholes ;- Installed new pusp'engine 

2 old, I new Rehabilitated Water Yard 
(fencing, discuibutie. line,:
troughs, filling benches 

I ' and puMp houEe) 

Dodiya Khuwei IWater Yard 38 8,00C 1 0 ksE New borehole drilled
 
. "refle , : installed new vuap/engine
 
,ooldl -eReclabilitated
hter Yard 

(fencing, oistri u...n !ine, 
troughs, fiiing : cS and pulp house)
 

--------- ------ ----- - -- - --- --- -- --- --- -- .... ..... ....... ................ ............. ........ .... .....-


Khuwei ihuwei I Water yard I0 12,0O 89 kas ,-laned . boreholes 
4 borehole ;- Overhauled luchanicai un:t. 

, 	 Installed new Fuap.t:,4 n,
 
Rehabilitated Water Yar
 
(fencing, aistributicr line,
 
troughs, filling benches
 
anc pua: hcuse)
 

---------. ---. -- .....--
-- --...--....
- ..... .... - --------.' -- '---° ° ° ' o -- - -- ­-- -------------------------------..
.....
 

Muriab lhuwei I Water Yard 7 2,700 24 ims -; leanti t:-eK ic 
2 boreholes ' H Overhauled t..:cal un::s 

Rehatlitatd Water Yard
 
t ifencing, distri 6ticn line,
 

trougns, iiiling benches

Pulp hcuse!
, , ar.,Z 


[hammas Abu Zabad I Water Yard 3 3,000 7 kms ,- Cleaned Itoreinles 
2 boreholes :- Overhauled cc Liter 

Installed rew pump/entire
Rehabilitated Water Yard 
(fencing, i:striLjti n line, 

! troughs, filling benches 
ad pump house) 

!"Um Deffais Abu Zabad IWater Yard 10 13,000 17 iss - Installed new pump/engine 
2 bcreholes , Rehabilitated Water Yard 

(fencing, distribution libe,, 
trouhs, filling benches , 	 and Fulp Oulp}
I 


Macroub Halroub 2 hafirs 35,848 55 has - R:nuvat.d Z iafirs 
Extended distrbution liter 

..... ..I"'I... ..... .... I --------........ Ii.......... Ii-- - - *-- - - - - - - - - - - - - - - - - - - - - - ­
. ................................................................	 

-


TOTALS 	 258 180,8658 Txi
 
................................................................ ....................................................
 

I 0
 


