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13. Summary and Recommendations 

The Margui-Wandala.Water Supply Project isan OPG to CARE with the objective
 
water sources in the Margui-Wandalato rehabilitate or improve a number of existing 

area inthe North Province of Cameroon. 

... istall-ptunpa on_ 36 existing but Poorly or non-The project proposes..t. 
functionIng wells and on 56 newly installed infiltroaio alferuies'. The 92 thus 
improved water sources should serve an estimated population of 102,000 year round. 
Inaddition, the project proposes to design and ii;plement a.complementary health 

water usage habits and waste practices to the target.program to transfer hygenic 
population.
 

The period of the grant isOctober 1,1979-September 30, 1984.
 

The Project isbeing implemented by CARE under the direction of a.project
 
delegate, who isalso a technical specialist inwells construction, and ahealth
 
specialist. The host country counterparts include the Department of Genie.Rural
 
and Conmunity Development of the Rinistry of Agriculture.
 

An evaluation was conducted of the project from May through July, 1982, in
 
accordance with Section J.Z.b. of the Project Agreement. The evaluation found
 
that as of the end of June, 1982, 30 pumps had been installed on a total of 20
 
sites. Five additional sites were under construction. Hence, in spite of the 
iact that the project had passed the half-way nar!k, less than one third of the 
target sites had been upgraded.
 

According to the REDSO/11A engineer, whio participated in the evaluation. from 
several problems with. the wells and galleries which,;ay 25-29, 1982, there are 

,.ust be resolved before the project can be continued. The engineer visited a 
total of sixteen completed sites, and found several pumps inless than opt.ral 
working order. .breover, he found that In general, wells and galleries were not 

Cut of eight wells vited, four were deaterd. Inaddition,
dug deeply enough. 

tuo out of eight Mlleries observed were dewatered, and none had over three meters 
of surcharge. This means that the objective of the project to provide a year­
round supply of w-ater has not yet been achieved, and that the water sources must 
be deepined if this objective is to be achieved in the future. The engineer also 

noted some problems with the gallery design, and found that several of the ater 
sources were supplying turbid water.
 

The health component of the project has evolved a methodology and approach 
suitable for the target popclation. The t-o segments of the health component 
include "animation," or the involvement of the target village in the construction 
of the water source, and "health education," or training or the target
 



population in water usage habits which will improve their health status. The 
evaluation found that the "animation" segment of the project has had a mixed 
success. In general, commmity involvement in the construction and maintenance 
of water sources has been less than desirable, but reports from the field claim 
that the degree of participation is improving. The health specialist reports a 
good deal of success in transferring new water usage habits. The technique of 
reaching the target population via the training of local leaders appears to be 
very suitable for.the achievement of project objectives. An evaluation conducted 

-January 982 --of--the-iocal -leader seminars showed, that all- ( 00$%)-- of.-the -three-.......... 
villages whose leaders attended seminars, had integrated improved health 
activities into their daily lives. 

There were. several problems in obtaining the GURC contribution to the health 
component. Early on in the project implementation, the deision was made to 
coordinate the health activities of the Margui-Wandala Water Supply Project with 
those of the Mandara Mountains Water Resources Project (631-0012). A coordinating 
committee formed under the auspices of the £inistry of Economic Affairs and Planning, 
as established in the target zone to direct the water resources' project 

activities. Unfortunately, this committee was lacking in its provision of the host 
country contribution for fuel, per diem, and other costs. Finally, the USAID pro­
ject officer decided to end the link between the two project activities; support 
was obtained as intended by the Ministry of Agriculture. Counterpart funds were 
finally forthcoming from MMNAGI and the project activities could proceed more 
smoothly.
 

The higher level objectives of the project, namely increasing the productive
 
activities of the target population, improving income and general well-being, and
 
reducing migration, were not evaluated at this time due to the fact that the pro­
ject outputs were not yet adequately achieved. These higher level objectives
 
will be evaluated in the final evaluation.
 

Recomendations:
 

The RMDSOA/A Engineer recormnends in his technical evaluation to continue with 
the project, inspite of the technical problems experienced to date. He asserts
 
that the technical problems are to 5e expected in such a project and that the pro­
ject has made strides indealing with and solving the problems.
 

The health component has been receptive to its environment and has success­
fully evolved an educational approach conducive to the dissemination of health 
objectives. The original target of 102,000 beneficiaries appears to be highly 
improbable. Only approximately 2000 fxailies or 10,000 beneficiaries have been 
served to date even though about one fourth of the anticipated ater sources have 
been constructed. 

It is the general recomendation of the individuals who participated in this 
evaluation that the second half of the project should be funded, that more 
realistic targets be set, and that the followln; specific recommendations should 
be implemented within a strict time frame:
 

S I, nerical criteria for minimum depth of wells and galleries must be
 
established and all existing sites must be brought up to that critcria
 
as soon a5 possible.
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2. 	 In order to achieve criteria for minimum depth of wells and galleries, 
it will be sometimes necessary to drill and blast rocks. Project must 
gear-upfor these activities by training, hiring technical specialists, 
procurement, transport, storage, and by obtaining the necessary licenses 
and permits. 

3. 	 Alternative gallery designs should be investigated and tried with the
 
objective- of eliinnating-horizontal suction pipes- and excessive cost-.
 
and construction.
 

4. 	 Look for an alternative, more durable, piston-type suction pump that
 
might be locally available.
 

S. 	 Get a technical representative from byno to come to project and diagnose 
existing problems with pimps drives, stators, rotors, and installations, 
and give a hand on training in installation techniques. 

6. 	 Implement program for data collection and analysis for sites operation. 
Monthly water levels inwells and galleries should be measured and 
recorded. A person should go to each site three or four times a year at 
representative times in the wet and dry season and document how many 
people use the source, how much ater is taken, and how far they come. 

7. 	 Hire a project administrator. The CARE delegate, acting as technical 
director, has too many responsibilities oversieing the technical aspects 
of the project ard cannot handle administrative problems. 

3. 	 Project should re-assess its animation strategy to determine whether
 
community participation can be enhanced.
 

9. 	 Health education component should continue as currently practiced.
 
Local leader strategy seems to be eifective.
 

10. 	 In view of the above, a revised implementation schedule must.be 
subitted by CARE and approved by GURC and AID. 
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14. Evaluation Methodology
 

This evaluation was conducted collaboratively by USAID, the-Government ofCameroon, and CARE. The purpose of the evaluation was to assess whether the
project was being implemented as envisioned and whether project objectives were
being achieved in the water source and health c nents. The project officer 
and-evaluation-officer drafted -scope of work -whico thendiscussed-and­as 
finalized in Maroua with the CARE and GURC project responsibles. (See Appendix
A). A work plan was written and assignments made to each party to complete
specific sections of the evaluation. (See Appendix B). Each party submitted a 
report which addressed the issues which were assigned to them. In addition, a
REDSO/WA engineer came to the project site from May 25-29, 1982 to assess the
quality of the wells. Finally, the Project Evaluation Summary was written in 
USAID/Yaounde.. 

The Project Agreements between AID and C-R. and between CARE and GURC.
served as the basis of the evaluation. The actual project implementation was
compared with the implementation schedule and differences were explained on the 
basis of design or managment problems. The outputs of the project as stated in
the Project Agreement were assessed to determine whether they had been or would
be achieved. Purpose level objectives uere reviewed in order to verify the
design logic of the project and to determine whether necessary steps were being 
taken to assure that project purpose also would be achieved. 

Finally, evaluation findings were carefully reviewed by the USID/Yaounde
project officer to determine whether adequate progress had been made n the pro­
ject to warrant continuation of the project and disbursement of the second 
tranche of funds. 

Participants in the Evaluation included: 

Susan Greisen, CARE, Health Specialist
l';illiam Edgar, CARE, Project Director, Wfell Specialist 
Claudio Fortunato, USAID/Cameroon Project Officer
 
Randal Thompson, USAID/Cameroon Evaluation Officer 
Dan Jenkins, USATD/REDSO/WA Engineer.
Niayako, Francois, Genie Rural 
Baytere, Rene, Comnity Development
 



15. Inputs
 

A. Commodities and Equipment 

There were delays encountered in the procurement of project commodities and 
equipment-which-had a-negative-effect on-the -timely,construction of wells. -The 
1981/1982 season was.the first year in which the construction teams could fully. 
utilize the equipment and hence "gear up" for their construction/renovation 
activities. 

B. Pump 

According to the project paper, CAP was to test several types of pumps on 
the upgraded water sources and select the one which would be the most suitable for 
the target region. Instead, CARE unilaterally selected the Myno pump. CARE 
asserted that the pump is very adaptable, durable, is made to assure continual 
lubrication of pivoting parts, and is as serviceable as other pumps. 

The REDSO/WA engineer who conducted the technical evaluation concluded that 
the Nyno pumps used in the project "are probably as durable as any other." (See 
Appendix D for an indepth analysis of the pump). He found, however, that a large 
percentage of the pumps were not completely functional. He thought that the pro­
blems stemmed mostly from roper assembly and installation in the field, not 
from any inherent fault of the pump design.
 

The engineer does assert that other pumps may be more appropriate and
 
efficient for lifts encountered inthe galleries, however. He recommends investi­

gating the availability of a durable piston-type suction pump inCameroon.
 

The engineer also points out that whilc the Nyno pump is considered as 
durable or more durable than most, it requires special tools, knowledge, and parts 
to repair. Villagers cannot be expected to maintain and repair the pump. It is 
therefore vital to provide an efficient repair and iiiaintenance service with slare 
parts, tools, transport and personnel capable of maintaining all the systems in 
the area. If replacement pumps and parts are not available, the project will die 
out after CARE's activity ends. 

C. Technical Assistance
 

CARE has provided a project delegate and a health education specialist to
 
implement the project out of Nbkolo in North Cameroon. The first project delegate 
arrived in April, 1980 and left in June, 1982, to be replaced by the current 
delegate. The health education specialist position has changed hands several
 
times. The current specialist has tLeen on board since February, 1981. 

The evaluation found no serious problems in the quantity, quality, or time­
liness of the technical assistance inputs. Although the changes in individuals 
caused scme nroblems of transition, these changes did not seriously interfere 
•iith project implementation. The major problem identified in project technical 
assistance to date is the fact that the project delegate could not handle both 
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the administrative and technical aspects of the project himself. He was in­
experienced in administration and was pressured by technical difficulties.. 
The evaluation team concluded that CARE should hire an administrator for the
project, and that the project delegate should handle primarily the technical 
aspects of the project.
 

D.-Host-CountryCounterparts. . 

The Community Development and GUnie Rural Departments of the Ministry of

Agriculture are participating in the project implementation. The Comnunity

Development department provides agents who participate in the animation and

health education aspects of the project. A representative of Genie Rural is
 
responsible for maintenance.
 

A Coordination Committee was formed to direct and monitor the activities 
of the Mandara 1vuntains Water Resources Project (631-0012), also funded by AID,
whose objective was to construct dams in the target area and also to train 
beneficiaries in improved water usage habits. The Coordination Committee also
took on the responsibility to monitor the Margui-Wandala Water Supply Project.
The Coordination Committee is composed of the Department Prefect, the Provincial
Development Agent (Local Project Coordirator), Departmental Chief of Preventive 
Health, the Departmental Agricultural Delegate, the Section Chief of Rural 
Engineering, the Chief of the Department of Mines ond Energy, the Section Chief 
of CommLity Development and the Section Chief of Social Affairs. 

However, this Coordination Committee failed as a viable implementation body
in the sense that it failed to provide adequate ftmds and comitment to keep
project activities functioning smoothly. Sufficient fuel, per diem, and other 
expenses were not supplied to the Community Developmunt agents. As a consequence,
visits of animators were limited, and the project implementation was severely 
delayed.
 

Finally, the USAID/Project Officer decided that Mandara M\ountains Water 
Resources Project monies could no longer be used to fund health activities of
the Margui-Wandala Project. The USAID/Project Officer's action caused a funding
canmitment to be made for the Margui-Wandala Project by the Ministry of Agri­
culture who had the responsibility to provide the funding in the first place.
Once this commitment was obtained, the project implementation could proceed with 
less impediments. 

The CARE health specialist reports that it was very difficult to obtain 
full-time commitment from the Community Development Department for the imple­
mentation of the project. Health activities were emphasized between October,
1980 and October, 1981, yet the Chief of Community Development could only con­
tribute 10-20 percent of his time to community development activities. The
remainder of his time went toward his other delegated role as the Director of
SCCODPED. In order to keep the health activities from ceasing, the health 
specialist at times fulfilled the responsibilities of Chief of CCoM:unit-, Develop­
ment. She assured that community development workers were paid, that their 
motorcycles were repaired, and had gasoline, etc. Time spent maintaining
Community Development in functioning capacity left little time for health plan­
ning and activities, and had a negative effect on project implementation. Once 
a new Community Devolopent Chief was named, cooperation Ietlqeen CARE and the 
Community Developmint Department substantially imroved sqI that the nio parties 
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are now working in close unison. 
The CARE project delegate also reported that the initial relationship with 

the Community Development Department had a negative impact on the planning 
and preparation of villages for the work needed to construct each site. It was 

.-- not until--December of-1981that-the proper-procedures-began to-be-used-in­
selecting a site which satisfied both the animation and technical criteria. It 
was not until after December, 1981 that the wgrk at the sites really began and 
the animators started to gain skill in judging which villages would be promis­
ing from a "work participation" point of view. 

Valuable time and energy was also taken up between 1ay, 1980 and December, 

1980 to construct the warehouse/garage. This was supposed to be furnishqd by 
the Ministry of Agriculture but no appropriate building was found in Mokolo for 
the purpose. 

E. International Volunteers 

Peace Corps Volunteer conimients to health education activities at the 
design and origin of the project were at 100%. During the last year, however, 
con nitments have fallen near 40% to 60% among the three volunteers involved in 
the health activities. This caused a lack of field supervision for the Com­
munity Development workers which is crucial for proper program uplementation. 
Due to this factor,,it often took longer for successful results to occur. For 
example, village participation decreased due to the lack of proper Community 
Development animation. Had the actual percentage commitnent of the Peace Corps 
been known at the beginning of the project design, the 3tructulal organization 
would have been planned differently, placing less emphasis on Peace Corps involve­
ment and possibly increasing estlmated time to achievo certain goals. These 
considerations have now been incorporated into the present plan. 

F. Community Involvement 

* 

According to the CARE strategy, the communities targeted for water sources 
play a crucial role in the project. The well construction, health edIcation 
process begins when a village sends a request to CARE for a well. Once selected, 
a village must provide labor to assist inconstruction activities and also to 
disseminate health knowledge. In the early months of the project, community 
participation was lacking. Villagers simply wanted a water source with no corn­
miment to nor involvement in the process. This is the model followed by Genie 
Rural. However, CARE began implementing a ques tionnaire to potential target 
villoges to assess their willingness to participate. This questionnaire has 
greatly improved the role villagers have played. 

*, I 
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17. 	 Project Activities and Outputs 

Activities: The project proceeds by a repetition of the following basic 
scenario. 

The well construction, health education process begins when a village sends 
u 	 arequest_=to .CARE- for-a.,weLl .+The Community+. Development, agents, visit the. potential

village and implement a questionnaire to determine whether the village possesses
the type of qualities indicative of a successful venture. The questionnaire 
inve.tigates the village's past history of cormunity involvement, presence of water 
sour.eo. etc. 

Tihe questionnaires are examined by CARE. If the village fulfills criteria 
then CARE performs a prospection site to determine whether a water source can be 
provided, and, ifso, what the appropriate design and strategy would be. If CARE 
decides that a water soure is technically feasible, then the Community Development
agents go back into the village and inform the villagers what they must provide.
Each village must provide labor (six volunteers per day), lodging and food for the 
well 	workers for two to four months, depending on how long the well will take,
gravel and sand, as well as other miscell aneous things. The villagers sign a con­
tract agreeing to their commitments. CWRE then sends in a construction team com­
posed of CARE employees who have been trained by CkRE in well construction. There 
are seven construction teams employed by the project, six of which construct new 
sites, the other of which deepens wells and maintains them. Consequently, up to 
six new sites are worked simultaneously. Once the construction team is on board,
village animation and health education commence. The Community Development agents 
encourage the villagers to appoint local leaders who will serve as well guardians
and assist inthe dissemination of new health practices. The villagers elect 
volunteers to provide labor, a well guardian (who also hopefully will participate
in construction) and volunteers who will teach health. CARE attempts to encourage
the enlistment of at least one volunteer who speaks French and who can read and 
write. In addition, at least one woman must be represented. The woman must be 
recruited in order to successfully disseminate new health practices to women, since 
the local culture prohibits men from directly speaking to unknown wcmen. All but 
one of the villages serviced to date have provided a female volunteer. 

After the volunteers, leaders, and well guardians are selected, training 
commences in the various skills necessary to implement and sustain the project. A 
two-day seminar for local leaders inculcates improved ,ater usage habits and 
establishes role models for the conmunity guaell are alsoto emulate. grdians
trained. One teacher seminar in health education is held in schools in the target
site 	area. Supplies, lIpcharts, etc. are given to establish a school-student
 
health committee to organize student participation in improving health and water 
usage habits.
 

A follow-up evaluation is rade of C.D. agents to determine their effectiveness 
in training the target popula tion. Moreover, an evaluation is made of target
trainees to determine whether their water usage habits have improved. The condition 
of the wells is also periodically surveyed. 

1,,ells are to be maintained by the villagers with the help of the Community
Development agents. ell guardians are to take care of routine maintenance. 
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Villagers are to inform Commnity Development agents when there is a problem which 

villages themselves cannot handle.
 

Currently, though, itisa representative of Genie Rural who handles well 
Although the Community Development Department has a technicalmaintenance for CARE. l
task, this division isnot functionadivision which should be capable of such a 


..... in the-project-area... Consequently,- it may--in actualitybeGenie_ Rural, ho maintains__ 

the wells in the future. Genie Rural is gfeared-uip to construct wells in the 
Northern Province and does so by using dynamite for blasting through rockI etc., to 
create adequate depth. However, Genie Rural's approach differs sharply from that 

of CAR's, since they do not elicit village participation inthe construction nor 
They merely provide the water source exclusive ofmaintenance of water sources. 

education inwacer usage.
 

is described inThe technique used by CARE for building the water sources 

Appendix D..
 

Construction Output:
 

The anticipated output of the construction component of the project was 92 

improved wells and infiltration gallaries, praviding SO liters of water per family 
o pumps have been installed on a total of 20
 per day all.year round. To date, 


sites, servicing approxcmtely 2000 families. Since several of the water sources 
were dewatered, a year-round water supply has not yet been established at all sites. 

No definite data is yet available on the amount of water per family per site which 

has been provided by new or improved sites.
 

From May 25-29, 19G2, RDSO/WA hydrau] ic engineer, Dan Jenkins, visited 
thcir qualityCameroon to conduct site visits to the CARE wells, inorder to assess 
(See Appendixand the quantity of water which they provide for their target users. 

D for his complete report). 

visited sixteen completed sites and took measurement of discharge,Jenkins 
well or gallery depth and amountspecific displacement-of pump (cycle's-per liter), 

of water, and force required to turn pmp. He also identified specific problems
 

and made general observations. Discharge and displacements were measured by time
 

a 12 liter bucket at a comfortable pumping speed. Table 17aand cycles to fill 
as to the sixteen sites as wail his technicalshows his general observations 

measurements.
 

As can be seen in Table 17a, Jenkins found many pumps in poor working order. 
total of 25 pumps had defects which generated less than optimal10 pumps out of a 


performance. Several of the water sources had turbid water and some of them were
 

dewatered.
 

Jenkins concluded that sites withIn his assessment o' system capacity, 
or
Jenkins characterl.os system capacity

limited system capacities were cormon. 

the effectiveness or amount of utiliza-ior of the systems as determined by 

sourcu;: r tho discharge capacity of the pumps;
(1) inhabitants within range of the 

(5) the yield of the well or gallery. Jenkins identified sites limited by
and 
one or more of these factors. According to Jenkins, the capacity should never be 

a limiting factor; this characteristic lepends upcn how deep the well or gallery 
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Lnpact of this water on their health and quility of life. CARlE has recently pro­
cured water mters. Those meters will be placed at each site for a duration of 
two or three weeks during typical times of the t1o Seasons; total consumption is 
thus obtained. In addition, a survey has been developed to find out how many
families Use the p~p, and this com~bined with the meter read~ng results, Will 
afford the quatity used pr family. Unfortunat0ly, no base-line data Was COl0CtC 
prior to the upgrading Of 31tl, so thzut no pro and post copprisons can be made. 
The CARE project proposal insisted that such baseline data would be collected; the 
lack of such data indicates a serious flaw in the implemtation. 

Comonent Output_Hialth 

The health education component (HEE) is composed of two distinct elements: 
"animiation" and "health education." Animation, or the process of =kin' a 
cc'~uiniv7 aware ci the importance of a clean, adequate water supply, is desligned 
to arouse commnity Involvement in the building, wintenance, and proper use of 
improved year-round water sources. 11ealth'odi.dation is the process cf informing
the users of improved water sources about ppr water usage babits and if 
cl~aging user attitudes and behlaViOr toward water. 

Animation is closely linked to the cono~truction phase of the project; it is 
the key to the cmnc*=et of construction twdc.. -annot be implemented =Coess­
uly unless the banefittin cmitios have been motivated to and are willing 

to participate in constructin 

The activities involved in the health education compot ent are described In 
detail in Appendix E. This Appendix also includes sry data on tho seminars 
liven to date, the nuTbmr of individuals trained, in4 statistics3 on results 
to date. 

The health component functions with the follciring individ Wls: 
-..=a~nt officials, ccmity development supervisors, coa:iy devolop t~ 

agents, and at the cc=mity lovl, with local leaders, teachers, and CA weil 
workers. tse str.ategy ior Inculcating !mprod health practices is ior the 
==ifi development agents to make periodic visits to the tzreot villages, and 
also for thul1=11 leaders and tuher7 to som isrole =&s for th c catmityt
Toward this ical, seminars are given for local letars =nd teachers. Table 17b 
In Apperndix Eshows the icuinarz liven to date. 

IM ropors a high rate of success ii Its local leader scmi=ar. In 'xary, 
198.1, CMR conducted an mluation of the1 ,=,act of local leader seminars on 
hanging the health hAbits of the local pulato .CMR !ud .nticipatod that 

cnly .51 of tha -ALages with leaders ittandilng smlnars %cui4actually ihow an 
-. =nnths. 

00f the throe villageis tmained, CAM found all (1000t) had tttt~rard LImad 
increase or an #ovewnt in :%.alth related stctivitios %iter he *tcfur 

!nCluded?health Activities into their daily lives. SOMe UzPlee Of V-1 V1=2095 

(1) constriction and 4tillation of now latri1nos; (21old arnsIrvead 
y the *ccal 'eodors;ducalon esso s lyn

(4) regular Inspections i ilp yaizinbte4o odr;f.)imo 
Tm~ec %f uwnng unter storagoe viezll 04t4 soap ;rad 1t*j ritztin (if a woll 
Jwdan bl 4 (:RE ul sits to keep the iroa 1loin uui lo ;uzri ,t from znina). 
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No data is yet available on the success of the teacher seminars since they 
have only recently begun. The ambition for involving teichers is, of course, to 

in school. It is hoped that the studentsinclude -ter usage training for students 
atwill organize school health committees to monitor iwater and sanitation habits 

the schools. 
The major outputs of the health component were to be: 

A health education curriculum for Ccmmunity Development agents,(1) 
This output has been success-'international volunteers, and conmiunities. 


fully acccmplished. As indicated above, an evaluation of the efficacy
 
of this curriculum has shown it to be positive.
 

The health specialist- found several appropriate health manuals already avail­
able in the project area. As a consequence, she has decided to employ them rather 
than to creating new ones which would add little, if anything, new to the existing 
ones. Hence, a new hygiene manual is no longer a project output. Existing manuals 
have been employed by the project and distributed. 

Inconclusion, the health component has kept pace with the water source
 
it 1-behid schedule. As indicated in theactivities, but like those activities, 

for delays in this activity include procurementinput section, the major reasons 
in providing manpower and financial commitmnents,delays by Government of Cameroon 


and inadequate participation by villagers and Peace Corps Volunteers.
 

IS. Purpose: Not pertinent at this time. 

19. Goal: Not pertinentt at this time.
 

20. Be-efciaries: The direct beneficiaries of this project are the numerous
 
Zanilies i tae -Irgui-Wandala region of Northern Camercon who in general have
 

These families are
an inadequate supply of clean water proviied all year. 
prl.nrily subsistance farmers. 

21. Unhlanned Effets: None. 



SCOPE OF I\DRJ FOR rHE EVALUATION OF MAIGUI-*k2NDAL":! ";1 I I-R RESOURCES PROJECT (631-0025). . .. 	 ... ,.
 

The 	Margui-Wandala Water Resource Project is an OPG to Care with the objective to 
rehabilitate or improvetenumber ofexistingthter sources in the argi-l\andala
 

' The project will in'jtalilpumps on 36 existing but poorly or non functioning wells;;
 

.,i,and in newly installed znlta ngallaries,. lle thus improved water sources -. 
..-- ill-serve-w--estimated-population,of--12,000.- Inaddition:, -the;project--will de--.­

habits and iwaste disposal,practices to the target population,. 	 . ;:!
 

The period of the grant is October 1, 1979 - September 30, 1984, and will have beei
 
in effect o telt2 i/2 years at the time of this mid-project evaluation.
 
The 	purpose of this evaluation is to:
 

I) 	Satisfy the C.P. of the OPG, Section J.2. b.
 

2) Review the implementation process to date and determine whether it has 
proceeded as scheduled ani, if not, determine the cause or causes of 
divergence; 

3) Review the project design logic to determine whether project activities 
will likely lead to project purpose; 

4) 	 Determine whether the project is affecting the target population. 

As a direct result of more water being made available and easily accessible, 
answers to the following questiofis will be sought: 

a. 	Is fifty (50) liters of water per day per family being supplied? 
Has the quality of life improved? 

b. 	1iat productive activities are being undertaken for the well-being
 
of the family?
 

c. 	Has migration to the neighbouring country of Nigeria reduced?
 

Specifically, the following project componoents and issues will be examined:
 

1) 	Upgrading of Water Sources 

a) determine whether procurement of necessary com=,odities and equipment
 
has proceeded as planned;
 

b) determin Mether coTmunities are (I)being sensitized to the
 
benefits of improved water supply systems and (2)are cooperating
 
with volunteer labor during construction;
 

c) 	determine why CARE has sel'ctcd the pump it is employing and 'what 
advantages the pump has over others; 



2­

d) 	 determine how ma y water sources have been upgraded, and whether 
the plan for future upgrading is realistic; 

e) 	 determine whether all wells .upgraded to date have been deepened and 
have been furnished with two pumps; 

f) determine whether there has been a financial saving on selecting the 
infiltration galleries instead of cunstructing spring boxes and 
related structures which have been deemed unnecessary for lack of 
springs. 

g). 	 determine whether villagers have been trained in minor maintenance 
of their water source facility; 

h) 	 determine whether a permanent maintenance crew has been trained;, 

i) 	 determine whether a routine maintenance procedure manual is being 

written. 

2) 	Health Education Component
 

a) determine whether a hygiene education curriculum for the hygiene
 
education workers has been developed;
 

b) 	 determine whether training for C.D. and International Volunteer 
Hygiene education workers has been completed; 

c) determine whether C.D. agents and International Volunteers have
 
commenced collecting baseline data on water procurement and usage
 
habits;
 

d) 	 determine whether education process inselected villages has com­
menced and whether agents are teaching the following subjects: 

7 	 1) water usage; personal, domestic. 
2) water handling and storage. 
3) waste disposal: human, animal, and domestic. 

e) 	 determine whether the hygiene manual is being developed. 

f) 	 determine whether intended beneficiaries have been reached by the 
training component, the numbers reached to date. 

g) 	 whether the plan formulated to educate the target population and 
measure the impact of the teaching of appropriate health practices 
is leading to intended results. 

3) 	Development Administration
 

a) 	 determine whether CARE, MLMAGRI, and USAID cooperating villages, 
international Volunteers have lived up to their ccmmitents and 
have provided wiiat they agreed to; if not, to determine why ccUnitMents 



were not honored, and what impact on the project this has had 

b) 	 determine whether the relationship betwoen QRE, ,MINAGRI, and 
USAID has operated in a fashion conducive to a positive implementation 
process. 

[7 c) 	 determine whether the monitoring responsibilities of USAID toward 
the project have been in keeping with those e.pected for an OPG. 

4) 	 Financial Management - determine whether the financial management-of 
the project has been in ~accordance with the anticipated budget and 'the 
"aprcipgesofgsoundf ement nd AID regulations.
 

The evaluation will be.conucted by a review of files, site visits to the 
water sources and villages where health education has begun. Interviews will be 
conducted of health workers, target beneficiaries and maintenance teams to 
determine the quality of health and maintenance training. An engineer will examine 
the systens used for improving the water sources for quality and efficiency. 

The evaluation team will consist of the USAID Project Officer, who is also
 
the General Engineering Officer, the USAID Evaluation Officer, a representative
 
from the USAID controller's office, and r'presentative from CARE and iIINAGRI
 
(Genie Rural and Community Development).
 

Evaluation Schedule:
 

March, 1982 	 Final scope of work will be written and work plan made. 

M.ay-April, 1982 	 Site visits and preliminary results sunmrized. Further site
 
visits will be scheduled ifpreliminary results warrant it.
 

June, 1982 	 PES will be ccmpleted by the team and presented to \Lission and
 
GURC officials before final submission to AID/W.
 



A
TP\N

D
IX

 
B

 

C
) 

00 
c 

0 

C
1 

L
'4 

-

C
) 

0 

#
4

),­

0 

-. 
4
­

>J 
4-JU

 0 

.. 
z~

4. 

41 

' 

t4
 

0 0 

V) 

(1 
u 

C
:0 C

. 

r­
4 

J4 

00 

0 

C
!4 0 

L
"l

4-1-

0 * 

-j 

0r-4~
 

4-() 

4~
Ir-­

4-

.0 4 

a 
( 4 

0 
4-U­
c
l 

1 

Z
 

(. 

1A
~ 

O
~

~
~

~
~

 
'0*-i~

"4 
4.JJQ

 
0
 

e
) 

C
) 

0'J~ 
~ 

~ -*-
~ 

I D
 

Z0
.;~

4
U
 

C
d* 

4~
~

 

0j 

'A
 

-
~

 
-. -

c 4
 

Z
~

 
-1

 

L
E

1 

0 

-4 

*4~
~

~
e 

V 
I'4 

~ 
'A

*lS
~ 

0 
O

1. 



cjo 
00 

C
* 

D
 

o-
Y

1 
t C

C
 

C=) 

0
~

~
~

 
0 

0
0
 

-~4-J 

004 
*rl 

0L 
tn

 

0 
4

-j 8'­

0
-4

 
4.0) 

i4 

0 

4 0"pn C
)

0 

~
G

)
4-1 

,-4.4 
tJ. *4~ 

-4 
e
q

 
(14-

) 



C
14N

N
 

. 
C

) 
co 

-ID
 

co 
-

1 
r 

1 

(A
 

0 

0 
0
0
 

'4-4 

1)w
 

J 
C

) 
u 

C
 

L
 

-1
*x 

rx 

t 
) 

'A
 

) 

-,4 

>
~

~
 

I 
A

U
 

1. 
P

44 



February, 1980: 


4' April, 1980: 


May, 1980: 

June, 1980: 

July, 1980: 

September, 1980: 

December, 1980: 


January, 1981: 


February, 1981: 

APPENDIX C:
 
Key Project
 
p.ilestones 

020 signed between USAID aind CARE
 

CARE project delegate arrived in Mokolo to commence 
implementati6n. First well construction began on April 
18. Construction on project warehouse and garage began.
 

CARE Health Education Specialist Linda Lankenau arrived 
and developed first plan for implementing the Health 
Education component of Margui-Wandala, Mandara IMountains, 
and, World, Ban-dam. projects. .... -------

First regional health education committee formed and con­
struction of second well connenced. 

Collaborative meeting held between provincial chiefs of 
service for health education, social affairs, community 
development, rural engineering, and CARE, and CF 
representatives took place. All were familiarized with 
responsibilities and potential for collaboration. 

First meeting of newly formed management conrittee for 
Margui-Vandala and Mandara Mountains projects. 

: Installation of the first Myno pump. 
: ealth education sub-committee formed in Mora. 

Integrated Health Education Seminar held. Enhanced teaching 
capabilities of the animators and helped unify project 
responsibles. 
Linda Lankenau departed; Barbara Ormond became new temporary 

health specialist. 

Ormond held seminar for primary school teachers inMbkolo 
area in order to explain the role of health education in 
the school system.
 

Ormond held seminars continuing training of the animators of 
the Health Education component in M6ri, %Iora, and Mokolo; 
seminars introduced a method of lesson planning and different 
animation techniques. 

Susn Greisen arrived as Project Health Specialist, Ormond 
departed. Greisen reoriented health education component to
 
include less formal training for the animators. Individuals 
needs and problems were to be dealt with on a day to day 
basis in an informal manner followed by practical application 
in the villages.
 



April, 1981: 

December, 1981:. 

!:: 


January, 1982: 


Febnary, 1982: 


-2-


Project warehouse and garage completed. 

W~ell construction workshop held for construction teams of
 
CARE and Genie Rural. Goal was to facilitate dLse.ination. 
of health education through the.well workers to the
 
population.
 

:Global health education budget was presented to the
 
Prefet for approval.
 

Prospecting sites in Iawak, Kouyape, Nguetchew6, Manda.ka­
.W%6rk-80t comp)lete imn Tourou, 82" in.Kosehre,77 i
 

Rhoumnzou and 66% in.buhour.
 

Construction activities targetted for Vitt6, Moraka, Tala-
INda, and Bala 

: Six construction teams functioning 

: Seventh team hired to handle well deepening, retrofitting 
of modifications, difficult maintenance. 

"Comit6 d'e Gestion" would no longer finance seminars
 
involving CARE well sites, but would continue funding the
perdiem, gasoline, and motorcycle repair for the animators

unit June 30, 1982.
 

:Work continue slowly inTourou A,B,C, Kosselhore and
 

Rhoumzou. Serious lack of involvement by villagers.
 

: New sites at %braka, Tala Mada, Mardaka, and Vitt6 started. 

: Already constructed well at Gawar Wind6 deepened. 

:Retrofitting of standard intake for infiltration gallery
 
at Mouhour nearly completed.
 

"Comit6 de Gestion" reinstated proposed funds for per

diem, gasoline, and motorcycle repair for aniwators. How­
ever, these funds were still unavailable.
 

Progress made with local leader seminars evaluated by
 
CARE and animators. Results showed that all (100%) of the 
three villaies whose leaders had attended semii:ars, had
 
integrated improved health activities into their daily lives.
 

.Animators trained in the purpose and method of completing 
health education evaluation questionnaires. 

Local leader seminar held in :4ri, involving five villages
surrounding dam sites. 

http:Manda.ka


- -

March, 1982: 	 Moraka, M'Iawak, Bala, Mandaka, and Gadala sites Under
 
construction.
 

Prospection visit made to Katmsa to determine feasibility 
of installing an infiltration gallery and plan its placement. 

First infiltration gallery constructed at Mouhocur isfunction­
ihg; coliform count found to be 4, within range of 0-10 used 
as objective. 

Decision ma~de to cease all health educaticn funding from 
"''":the .Anadara Mountains Dams Project; health education * r 

aciiis ti project were hdltedu tiJ7-otactiibids 
for construction underway. Health activities for Margui-
Wandala project would continue with funding from the Ministry 
of Agriculture.
 

Local leader seminar held in Hira for well site villages of
 
-Muldar, Palva, Hira Windd, and 'Mayo Kaba. 

April, 1982: 	 Scope-of-work for midaprojc luation r i .
 

Following sites completed as of end of April, 1982: Iira 
Wind6, Palva, Mayo Kabba A, .4ayo Kabba B, ouldar, Cawar 
Aindd, Nfouhour, Djingliya, Tourou A, Tourou B, "'osse Lone, 
Rhou zou, Vitt6, .MLxrdaka, Nawak, Tala Mada, Moraka, and 
Katamsa .. Total sites= 13; total pumps = 23; estimated 
beneficiary population = 13,500. 

:. Sites under construction include: Mawak, Bala, Mada, 
Mindaka, Katamsa A, Gadala.
 

May, 1982: 	 Donation of tennis shoes were distributed to those who have
 
collaborated closely with CARE and CD.
 

: Three well guardian training sessions were held: Local 
leaders at each village have chosen a guardian and one
 
assistant who will 	be responsible to keep well clean and do 

* 	 minor repairs. 

: REDSO/WA engineer 	visited project sites. 

General agreement that wells and galleries should be dug 
deeper. 

Mawak site completed.
 

: Seminar for school teachers held.
 
.43' 
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June, 1982: 	 Bill Edgar, CkUE project director left, and was replaced 
by N'like Godfrey. 

: Delegate of Agriculture toured CARE office and project 
area. Site visit made to Tourou. 

: Parawai and M.1okong sites completed. 

: Bala, Gadala, Katamsa, Mada, .kuldar sites ider 
construction.
 

: okolo hosted a local leader scnillr for 0 village 
leaders from ,hwak, Katamsa, and Mckong. 

: 	Parts and repairs obtained for project motorcycles and 
mobylettes. Regular supply of gasoline has been 
obtained. 
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TEHNCA El LUATION 

JUNE 1, 1982 

StJMIARY 

The subject project is funded by AID, managed by CARlE in
 
Niokolo, and assLsted by Peace Corps. The objectives of
 
the project are to upgrade and install mniwal pumps on
 
36 existing but poorly or non-functioningj wellls, to provide

iriZtration gzilleries with manua ptm 0~ stswt 
water near tlie ground surface, and to implament a trainitzg 
program in b.asic hygiene to the users. This paper is a 
mid-project techniczi evaluatioi- of tho wlls, gallearies 
a u installe to dat-. The evaluation was condtcted 

bel-,:cn .Iay 24 and 31, 1902. 
T!, oroject .as found to have e,.counter¢,d various technica 
probl's anrl dif.icltic in the initial phase . In pite 

of thesediff.culties .an impressive amotint of work wAs 
C::.C : : : :.1-sd. ,ere i no the or,-'s, -as needi uze. 

fuln.. s of thc-. project. The recomandation i" to make 
technical mcdi.17cati oils or *..lditions to racti2f' pant problems 
arid proceed based on the %nowledge qa.tned in thie'init-.al 
phase 

Mav 25 -26 ? oetdocuments ar rvixowd and diacussed 

!'Iv 2 	 29 %i4cussions er held w,,ith B111 Edgar, ",Projoct
 
CAM: reoarding tochnical saes and A
Ls: roblems, 

m.eting was hld w.ith Laiif& taurot, Chi±f do :Se:,.irn, 
Gcie Rural, ':o~kalo, to discuss theirl41l rural watuir 
prog;:an mand oe, ha twnffor interz, and augqrnt oah 

lier ,~o~ior gjallury dcpth and ai, ount o.f water,' *01ua 

. ...... .. . . ... . .. . ... . . ... .. . .. ..4 . . ... . . . . .A 


A A 

http:thie'init-.al


___ 

47 -s. < . -: , - . . . ,'.' - '.-
2 . - - o turn --' S o i "L 9- ' Fi-iiire L -l- c A- g7on999 

1or IsI els ar di andgcasedith prcst re- ~frcdF-9 ,. - 2.XCIPTION FTM NSALTO' 

crate-rbngs an- cappd with a cc ab. the slab ha " 
____~ als:!,ell as or danaerwith buckets:if;pumcs, 

fail. The, 81Gb dlso has anchor bolts and mounting platec 

Infiltration Galleriess Pits are dug into the water table
I~n ravl-ca tiIs oF floodways, cased with pre-cast con.­
croto rings, &nd capped about 0.5 M above natural.grade.F

- : urips ae placOa on. a concrete slab outside of the ftcod­
way 2-3 meao&s abovc and 50-100 meters away from the 
infiltration Sallerios, Pvn~ps are connected to tho gaillery 
sump wl.h 3 Co teo1 ppe r Sr with -root .'alvo in the 
vallary an4 13S plastic pipe i4.riod about 30 cm below 
natucal grae botween tho gallery and pump. 

Ptinr~n, Pur~na used on hoth Lha we1fi and galloriou 4-a 
Manuic Uy dV4. v.nn prors~ va cavity toype manufactured by
R,:bbina and :'yorz u-1der tt)G tra 'o name of "Moyno". iow~r 

~ ns~ttc4 rom 11 4oublo-arz%crank through 90 bovol­
"o;:u .inth .hod to a vorical drivc ~ha. in tho drop 

-otror *znpinq alomont. In tho ca~a oC the 
1.,1113 tho rotor and atator ara 7,morgod, in tho vtored 

- I ite bottcm of the wall !-nd aro a'- Qr abovo otmog-. 
pher.ni prouro. *70ho Fnp -totor and tator an th 

... atatiction qallites are abcva the . water lo-.a n.. 
~ ~~watrosph.-i( re*sotre. Zhq pvi. are tt Jy flow 

~1? ~c~itvea~~et ndjr tha in hoad rang4eu. \l 
aPpl ia. ons ij- 3iq stage -.,tor *atr 

SAn 4W 4itation 4;a Icry La La~i lad in a , ing 
CL 30In 4 hI.11y aroa -iAth snd, clay tinr ~vril ro 

pu ~ ~ ~ o .;to.'J he~v~ ~ oac ifn. ~ *, t4.~n (.'no4 

9 
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Vitte: This infiltration gallery has two pumps and was 
inoperation 3 months. The pumps operated normally and 

It may have
the gallery had 3 meters of stored water. 

been recharged.from recent rains,It is in an area,of 
scattered iouseholds. Watcr is turbid. 

wasRhoumzou:Tis iniltration gallery has two pumps and 
de-vatered'at our visit. It is in an area-ofsca£tered home­
sites and in a relatively wide floodway. W-ater is turbid. 

Rosehone: This infiltration gallery has two pumps and was 
le-watered during our observation. It is in a rural area 
with scattered homesites. Water is turbid. 

Tourou: There are two infiltration galleries about 100 meters 
apEarton a ravine with a narrow floodway between' steep, rocky 
sides. Th*t galleries have three pumps each. There is a small 
village on the ridge several hundred meters above the galleries.
 
The galleries have been in o.cration four months. The
 

One pump had
galleries had about 1.5 meters of storod water. 

a bad foot valve and lost prime. One pump has a bind in the
 
rotor and is extream:ly hard .:o turn. One pump has a broken cr 
disconnecto:d zhaft. The .,ater is turbid. 

".- well two :pU.s and about 4 meter of storeod,jn This has 
One Pump starts .rouch and seems to bind slightly, buta.ter. 

h-: normal discharge and specific displacement. The othe: p 
detective rotor and/or stator indicated byaprears to have a 

.10:" low 4c displacemcnt. The w.ell is in a steep 
m unianous w~e. ho:cesitea just downstream , ith 3cauerad rr.. 

ye:'?nu area ':vithdipaceut. h welli n stepIr;,. 
small ervoir thought to auqment recharge. 

aka?: This infiltratilon gallery is adjacent to a village on
 
somea7' 7 stream bed in the plains near the toe of hills. 

20th pumpL operated smoothly and the gallery had 2 meters of
 
stored w4aer, It iS ,not apparent that there is significantly 
mora watu r or lecs rock in te trea:,cd than on the banks and 
the gallery d pr'obably be as effactive if moved to the 
pump aita., '" i turbid. 

This well with one pump is in a flat plain area 
s a kllcmotors Crom hitls or rock, outcrop. The site is 

in a v'l'agO and is apP"z- Itly heavily used. The pump has 



been in operation for one month. The pump operates 
*, 	- smoothly but had less than normal sp e ci f ic displace­

ment; possibly due to lost prime and bad foot valve. 

Talamnda: Also in a villa e in the plains, this well 
with oie pumh has boon heavily used for 3 months. The 

pump orkssmoothly ith normal discharge and ,specific 
displacement. 
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DISCUSSITON OF DATA
 

Well or cr~allerv de~pth is the verti~cal distance from the 
grc~und suL taco to the bottom of the well1 This gives an 
indication of how h-igh water muist be lifted and how deep 
one must nxcavate to find water in the specific area. 

S~h~-c is-edphtedo iein. b-t isBe o the6_ 
water Lurace. Th-e surcharge is an indicaticn of the 
safety factor the well or gallery has to prevent becoming,
de-watercl due to excessive pumping and/or natural 
fluctuations in groundiater levels. Discharge is the ra.te 
wlater can be pumped without excessive effort for a shori. 
duration, expressed in liters per minute. Normal pumping 
rates in thc lifft ranges encountered are 14 - 20 liters 
per minute. Reduced pumping rates indicate a problem with
the pump, piline, or wallc y. evni ioc ­
mont is the number of cycles o:- cranks of nte pump handle 
to produce a given volume of, water, xpressed in cycles

per iterSine t.0 -disolacement, this 
valve should remain relatively zonstant in a given lift 
range if the system is functioning properly. 3pccific
capacity is rediceu someo;hat with incrzease in lift. In the. 
lift ranges encountered in the pr)ojec .. a (less 
than 20 zete -s) the specific displacement should be between 

per liter. Since th pumppum isnispsitivepote di aeme th 

4.2 - 4.6 c/l. Vales greater thlan this indicate mal­
functioning roaoir'tacor, i leaik in a sulr;ction line for 
gallcries or a de-uezed-well or gaLlery. If a check valve 
is faulty and the system looses crime, snecific discharge
;ill be e:cesive until flow commences, and then should be 

normal. This is due to the cycles that are necessary to fill 
the drop pipe and/or sunction line before flow starts. 

or-c' toTurn Crank can be measured with a s ring scale hooked 
onl one ia~dle and pulled at right angles to the crank. Force 

.s:.prszed in 4ilograms. Part of the forcc. is necessary to 
* v....m~r~nical friction between the rotor and stator. 

:-! ost of the remaining force is to overcome the water pressure
differential across; the pumip. Accordinq [o ebins an ;­
literature, it should nrot take more than about 5 kq to over­
come nechanica! -friction bet;.,ecn the rotc-and statr, and an 
additionaL 0,2 kg pir iitcr. of lift. 2- ,-. . to'orce 


pumpi- mo this soine 
e:,:cossive binding in the drive train or betwee te st:ator and 
tton thil ,chis. than there is prebabi,, 

rotor.
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PRlOJECT E'VA~LUATION 
.Ste Caac:tv. .The effectivene ss or a mount of utilization. 
atoiThe systems in question is limited by one of the three 
following factors: a) inhabitants withi n range of the source,
b) the divc:harge capacity of the pumps, or c) the yjeld of 
the wll or gallery. The command area of the source is 
determined by.alternative sources. in the area aiid how far 

-p---opea rwin orabletocarry. waten.Asour e-l mi ted-..-.

by innabitants in the effecttve command area -s indicated by
sporadic use. The capacity of th2 pumos is a factor of lift,
efficiency and the available person-power. Limited pump
capacity is indicated by people queing during all or part cf 
the day, some receiving less water than they would like or 
deciding to use an alternative source. Limited well or gallery
capacity cccurs when the source is purmped at a rate greater
than the groundwater yeld, and is indicated by de-watering
of the well or gallery during periods of e::cessive use and/ot.
natural reductions of the water table. 

Sites limited by each of the three factors were encountered
 
in the evaluation. In many cases it is j'istifiable to install
 
a facility in a site Li:nited by inhabitints in the ccmmand 
arna. Perhaps the. area is sparsely poulat-d hu there is no 
•!-.natitv cu.,oeC ., ca';acity is ,ixed bv th laws of
pnysic 3 and availabloibper son-po;,wer if pu,: canaclt.. is
limitinc!. it is poZjble to add, pumps on towell or gailer; 
or install additional wt..ls or calleries ,.i1thin the same
c..mand area. 'Nell or crllery capacity -it a given site is
determined to a lar-e oxtunt by the dcpth to which it is duq,.
It is the .riter's opinion that well or rallery yield should 
never be 1h: limiting factor for source utilization. T!z, 
means tlhe ,ll 
 or gallery shoiild be dug to a depth sufficient 
to yield water -t a rate excceding the pumu capacity du.ring
times of etreme drcught and water table d awdown. it is
absolutely critical that the w,ell or qallory yield at thie 
pump capacity at this time, as alternative sourcces will " 
obably be d-y. The well or gal-'e21y7 8hould be built with a

conslderable safety factor 4or dr'ough:t "i"d , b 
Few if any of thc fi.nished wells arallerio enogJh.o. aa de 

to assure ad_,ata yield in excessive(dought.
 

On(- of the tated ohjectives of the or'ejcct is to "provide
50 i/day/Ca: ily to a op L i t f 2, 000 Zrom 92 Z-Irc o, 



--------
. .this 

Assiiming each source is functioning ait the upper limit 
of the pump capacity, with an'average of two pumps,
 
each delivery 16 1/min for 8 hours a day, this would
 
provide 50 liters per day for 28,000 families. However,
 
due to limitatiqns of families in command areas, mal­
functioning and broken pumps, and de-watercd sources,
 

figure is someahat unreasonable. Ono thing is for 

certain; if each source yields to pump capacity, and at 
l .rc&....
least one pump . ... each, "so. tel' 

be wll utilized and completely justifiable. Perhaps 
the exp2ctations of the number of families served in t.e 
project design is somewhat optimistic. 

=Pums: The Moyno pumps used in the project are probably 
as durable as any other. The small number of pumps and 
short time of operation preclude a definitive anaiysis of 
pump durability or comparison of other models. It is 
assumed assessment of otheL nrojects using the Moyno pump 
for long periods has been done and forms the basis for its 
selection. 

Of the 25 pumps visited, one was inoperative due to a break 
or disconnection in the drive, two had low specific displace­
ment t least one of which .-:a: tho*...h. -to --c due to excessive 

11er moti.g ro-er s'-ator, hadad/or improper o- and one 
e:trerJuly drag in the rotor, and ahout seven had excessive 
drag in the rotor and/or drive rhain and seemed to bind and 
turn rougly. Tt is possibl that many or all of the problems 
oncuuntered with the 00mp; were due to improper assembly and 
installation in the field. 

Physical character2.stics of the Moyno pump (constant drag
friction between rotor and stator) make it mechanically 
inefficient for lcw lifts (0 - 5 meters) and inoerately 
efficient for lifts of 10 - 40 meter3. o lifts over 40 
meters two stages itiust 1e used. At the lower lifts, diccharae 
is limited by hcw fast.one can comfolitably turn the crank 
(70 - 80 as opposed to the power one can produce. This 
is not a primary factor in pump selection, as an average 
container can '-c1 illed 4n a minute or co, and unles there j_. 

c:~o~ equaing4more pump be littlea efficient would of 
Consequence.
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The tMioyio pumps on the infi.itrat ion (jllcries are,o in 
in a suction moe since the rotor-sEtato' is elevaL.d 

above thc free surface in the gallery'. There is no 

apparcut theoretical reason why the pump should not be 
operated with mro)dcrcate suction, but there arc some practical 

ofreason' which were observed that indicate another type 
' " with the smallPumP may pr'ove more satisfactory. First, 

static .hc.ad on the drop pipe foot valves and tu-bidity of 
the water, there will be invariable problems with leaks and 

! u buctI-u.urlinenho-tr-ned--d ry-­t-bc
d-tu taS........ red 

for cnough cycles f-o fill as much as 100 meters of, pipe 
betw.,ocn tho gallcry and pump. Repeated operation of the 
rotor withQut water may cause exCessive wear and failure. 

The greatest advantage of the i4oyno Pump is durability for 
moderate to high lifts. There are other pumps such as the 

to repair and install
Battelle which are much cheaper, easier 

and more efficient in the lifts encountered in the galleries. 
If there is a durable piston-type suction pump available in
 
Cameroon, it may be advisable to try them on the galleries.
 

Finally, the Moyno pump is considered as durable or more
 
fails, repair requires specialdurable than most, but when it 

tools, 1:nowledyu, and parts. Villcwurs cannot be expected to 
jmaintain aind r anai- the i yno -pum. h:'Zoc i t 1s "vit a t 

provideoan ef.4ic-,nt rpair and maint-r.n-nc scrvice, with 
spare parts, tools, transport and rcapble of main­
tainig -:ill che syst-ems in the area. It may be a-dvsable or 
neessry to initiate some nrivate nector involvement in the. 
aeI LoT.' ou. nt add eapir. 1 1: m:n: u.,s ann 

parts are not available the jproject will die out after CARE 
ac' vity ends, 

The ',Il1s: The wells are well constructed with ithe c"e 
ofne major orblem; few, if y a. - .,. Of the 

8 .ells visited, four were esstitia Ly d,-Wrt :',a. CARE :l 
w a.l of problem and is on Ioupnling jels 

.. 
aware this pan;.:ig 

where necessary. Considering- the short time the project hta 
been going, initial problems in aquip-rnt procurement and
 
operation, and lack of hydrologic data inI e area, gowd.n:' 
:,,ains. arc t- e e..,cc ted. Ho,,ever, in lVnninq s,(:13ure 

be down su,:e wells wi.criteria s1ou!4 sc. to be rvn0b..' 
*nov'.,r be de',wal rcd. If this goal c:.n-. a hivc, on ,, 
pa:tcU~ml: &itO it 43 probably not adhizablc t0 .. tll 3 

uW',,,b.ic,£\ 4 bLe atproach tO 'eter ning minirurd well dcal J ­
would be te estittto po.,blj natural groundWa u fluctuation­
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by plotting dat-a from nearby wells on probability paper,
cstimate spocific yield of. the wells inde construction 
by pump Losts, and add the calculated cdra, down.i to the 
cstimated waximum na:ural fluctuation and safety factor 
to dctcrmino the minimum static water depth. 

Dug ,elin have scveal distinct advantages over drilled 
wells . During times of pump failure or maintenance water 
can be drawn iith a rope and b t. Dug ael s are labor 
intensive, giving the users a chance to participate in
 
constructirn and resulting sense of owmership and responsi­
bility. Dug wells require less costly and sophisticated
 
construction equipment to procure, operate and maintain.
 

Drilled wells offer advantages too. They can be constructed
 
much faster and pz.rhaps cheaper. They usually produce much
 
better yield and less risk of drying u' because of the ease 
of going deeper than dug wells. They usually produce water 
of better quality due to less chance of contamination throigh 
casing and slab. 

Ilnfiltration Galleries: The primary difficulty encountered 
wit'"1-ine ca.ale:,.es is the sam-o as the wells; they aron't deep, 
enough, o the 8 c-a"leries visited, two w*~te de--',atered Ind 
rlnM lad over 3 m.t rus of s-r:harC. it t*" .-allory is in a 
stoen watercourse with shallow overburden, it may he necessary 
to dcill oi: biast tiirough -he fitcturted rock layer z:o as-.ur-e 
th I oundwate- movin7 past during tho
e ,r•re " 

6ry srEt,;n Even Lo, it .na, -, found t~a yild is .oss than
 
puunp apacity in soie locations. 

There are some nhc--ent problems ,ALhh the gallery design. A 
chronic problem is anticipated !er..in-1e3rc~ atoit s caungth leztkIj foot -valvsand 
Ssmall leaks i the hoSO ccnnocc ra the - t c 
1.ss rf prime and/or int-ainmci t of air in the suction line. 
The prosnt decsiom has three i.3tinct acdvantagus: 1) The 
ga i rY can be ooencd and tanoc wiith a bucket if DUmP fail5. 
2) The aallory can be located in the ctrt:r of the floodway, 
..ich many tiLMOs provides the msa:imum yizld with minimu.:i 
e.. z)tion, ) he punws can ho2octd on ,iJh .ro1nd o t f
tho loodway ';or accossibilitv during hi-wu of sturface rulloff. 
Tis dcsign is oviously necessary at th two gallriee at 

dftrutut!-, natzrow, 31h11luo.4 Ovru~il-Jtcop)rock 
ban] and farp amounts of oichi in - and 
duration, At ot;ior itcn, particularly d4wak, which is in the 

1 rt"ar 

http:ca.ale:,.es


of
plain area, it appcearcd cha.t a dug wal~l on tho bank 

r ight. serve justsas wcll as the gallery.
ti floodw.ay 

by rock banks, a hzz:tter dcesignin sitco not precJludcd ,withto place the gallery on the floodway bank 
may be 

and if needed put a backfilledPumps dirc,.'tly on top, 
p-rfor t . pipe e.-tended uider the floodway to increase 

yield by gravity infl.ow. Itor galleries on smallor 
pumps be put .rainag:eoas it is folt that could on 

centcr -oE-the-f owys.ot--(aCies-nd-In-the:too~j7~ 
'-o surface wator houldn't be hamupered

Accessiiility due 
than a few hours after heavy rains, when pump use more 


would be little, if any.
 

The project is beginning a program
WatertialitY Testing 

water using chloroform count and dis­

fo': testing quality 
This information will
intcting with chlorine if needed. 


provide a good idea of the sanitary effectiveness of the
 

designs used for wells and galleries and possibly suggest
 
cf water being surplied ismodifications. The quality 

and there is
such an improvc-ment over alternative sovrces, 
so much poLential for contamination bet'leen source and use 

that rigorous testing and high standards are deemed 
un­

necessary.
 

1.. Do not Jud c the project h,,.h. n tho problemns on­

countered in the initial phases Thi3 proicct has 
.ok dt pastneed for th2 stated objuives.tr 2mcnidous 

tho :uroacivities
pro.-.'c as g id.- for . 
anj surge ahead. A trcmondous amount Uf work has be. 
accomished in a short tire during 'he st'At-up phase, 
and many vAluable lessons and infor0at±on have been learnei. 

wells2. Form some nuierical criteria for minimum depth of 
sites up to that oritcria

and gallorics and bring all exiting 

as top pri-rit* work.
 

.o.g- This mmancnt til(.n un ot roc...... . .: , t, ri~O ert>3. .. dq .c . , .. ettO i...... .. 

. ts 
* 

,to 'Ye and nb--ininq necessary C 1;1 '1i. 
Vt Wilf be neesary u contruction of twelts and 

gailoriers in iiany leito 

,izh thQ
4. Inveotigatu anI try altcrnatilvu ati y design: 

r, ' t and ccn".tructIon. 
IsL ce ­

http:floodw.ay


, .- : - A" ,O. - , 2 . " . t, , -•aAy A' Ao•1 

"A'iL A'r, A A ; r ar. l . i A .,e piston-tA p, " stiAn . AA A pw'n. pt:a t is u<a c ocaL l avilable or c.sy 
A'-	 -to-J 

'{- ' ' i o- " uA for t ,A .ial on a.t. ca r,• " . 

!Per-haps ther ino such~iSsuital ,ip aviabei 

-c. ,Cc 	 .e h ical':e rs %.. 
repnoseativ f rckMo cmbe; i t" 

. . drivc!.r,.sttrs oto rs anr in toandgv ad 
•on; trainingin in.stalto tehnqus 

: -:"7. Consider the possibi.lit'ly of expanding, the .project ;
 
Sto give parr-allel[caai iyfor drilled a;e11s . .This:
 

.. . doulO entail,.a censider-able inraein funs technical 
~~capability, management, and coordination, with Genic Rural .l 

and may bebeyond the scope or capabi~lities of the project­
it may also be considered as a separ---te project•. . 

8. Dividen proJect, re~nii~isbetw--een a management/ :: 
acdiinistr'ator and: technical directci-. :There is .too much :i-'i 

"
" 	 work over ,too broad an area in these twoecectors -to be-

handled by one person. ... -"' ..
 

9..ntn,,,.(1tBe c sure.o.tBills 2-duar......ctur,-.the.o derartinri. on th..ogc' ....mainager, -i5" ;>:..... 

, % 	 exialn in ;,
aed,;itii sclaencce having crienc. 
de.~n ,.con~--,, i n ,fe- :it ,.c~ctiog. 	 anld sa]llcrios. isi-
w-rth nniAiq that Bill Slocum, 	 'AD .
officer for 'North 


~C,.,rohas had a gr eat amount-o)f firs'L-hiand experience:,3: : 
In this tn)po, ofwck and could Is, '..n,.ojl,,,bl.v relied or, to-
porid tuges u,-eto- io",mtc an ... .aponta an 

sug-"s otnia adidates Eo, tecc''nical positions. "iii 

10 . lmplememnt a pro .ram f1or: data coilect .on and analysis i 
or zies orperation Mnthl :,ater l-cvels in weilsan 
jDlll(ri10S Slould .be measiurcd and rcod..A 1-erson 	 .or sh"Ic,:,ld 
go to : hsite threa orfl t, i- year at renres:!tt, 

the. so4,ce,Ais c d docunent AA.,uca tie 	n .h.. w,t aind. drv eson .,,, andan how m;iny pccoplo 

co-e Thlis k=coid nr=cv.da Valoab le dat, , lafcrlo . 
.- ci: f tr s, e h ss-ioldsctosto.npu,-:?onda-an wat: isor data]such as Genien 	 . ...,nd .a , i 	 befo t
 

tr pubi. Iur O"blc,')d ' l, oIoc a tinaannIats-n Ja 

http:nr=cv.da


Sit Constnic:!tion, "(.Participation: Deptrh Pums::- :':' 

Ily S 

ayI' B 594days 9 12,0 m ­

"
,louhour, 69..day 72%. 350 m 


Palv 525 days 75% 20 n1
 

IMiyo 3ab 85M 1
4 days 9,00 in 

:,adk 59 daysdays 95%4 1250 in
TourouB .42 a 30 , a
52C Ap.i 


:::,.:Site isbsdepthvlaeCnstruction r ' ,
articipation uuter~or Pumpsesie

oslhon, :50 days 621 2,3 mZ : '" 2 '.. 

Hina.ind days 80%-,0 33 m"1
 

L-1wank 60 days 62% 2,43 200 

RhT.azo 52adays 6%3,50 m 2
 
.V'brae 34 days 11 1 16,00 'm
 

Kattamsa 14 days ]4s% 1,50 in 

10010 participation isbased on 6 village v(Aunteers per .mrk< lay at tho jita. 



APPENDIX El 

Health r1.ucntion Component of the kltui-U 
lWindala Water Supply Project 

2 

* The health education component (HME) is composed of tuo distinct elements. 
is designed to arouse comniity ­"an±nition" and "health eucation." Anixuation 

involvement In the building, maintenance, and proper use of improved year-round 
water sources. Health edtiation is the process of informing the users of improved 
water sources about proper water usage habits and of choagIng user attitudes andi 
behavior toward water. 

The HEMl conponent rceives its inputs from the' following groups: the 
govermnent officias, comniun~ty dovelopuent (CD) supervisors, 0aents, and at 
the comiunity level, fTtm local loaders, teachers, and CARE wll workers. 

Government officials are brought into the implementation process via bi-wonthiy 
meetings of the Coordinating Comittee. During the meetings, a verbal monthtly report­
of activities is presented along with a report of progress, problems, and future 
plan. Meetings are held with goverment heads at the regilonal, provincinl, and 
ministry level when necessary to mintain a flow of commnication. 

Ccminity Devlopent Supervisors (Peace Corps Volunteers) function as 
intenuediate planners, coordinators, and supoeisors of the CD agents and guide 
the impleentation phase in the field. 

key roil in rognam implement-Co= unity Development Acnts play *icritical ,++ <++4444+++ +++vrmn++m + + ++ ~zp++: :@:+n ,++

ation. They arc divide-d into two and three person, teans to ma the.ir iork Mora

" ++o+ +:+
 uill teams arrive toweffective. The teams mi village visits eore -CA 
solicit village "~operation, to see that tcc4 mterials are gathered and to 2 

.iscu s various ascts of health in,relation to uter.Iher continue their4 
'.v.+
44 ... + ++ + +o~ +, ++ o .n~ ,p with anyvisits t1iring the well c'instruction phawe to assist CX6uIl' wellorer 

rO99" -tnso he dmlg mco; ~rn +otn~,sVrz loders".. ept o"f "local 
villagers are encounrged to sot up motins to 

diiii-Icutzlos in village coperation =J to di-uzs3 the nc. 
to help their c==nity.M mTSI rbts-ai:rt :++++;+44 - + +" +ti ~ Spo~t +tn iha ~ro n iy.The0)agents alsomusthoose the leaders %-o represnt their c 

r 

44'<9 mke ~o +e ~sa teachersn~ in die areaoml.to,to discuss 
+ 

inmoirating+i:+ . +mi :ontact .widh prizary schtool6m~ wo ! ~ 
4, inIn thir schocols,utYm,:P~c~+andl with CARE welloem,wvrkors to areintorco,a +i+theiri++ ~~il4444++eoe: ~hoalth ~!ia 

Colo as t role xndtl t'o villa @rs. After the wlls are copleted xu leaders 
p~oi :•: visit i
N""t~l~tto and ',tao"e ben traid 

%id$urther izplumentatoon. fl- Isits rc mad by the Cd). agen to 
cd tn6 +4 t++ 

r~ b~st~ k hi+]+kg !:i!i
49o4n,¢ r dvt+ 


o!., vika~ 4'zr,4 m~r ' 




Besides condUCting these Village Visits in several local languages, the C.D. 
ii local leader and well workers_ seminar,%. All 

agents also play a major role 
Seminars must be presented in the local language and at a level that the partl­

cipants can understand, 

to present new concepts and
inthly lessons are provided for the CD agents 

villages or reviewing and revising old techniques.
methods of application in-the 

COn.Munity Level 

-da I-he-local--leders shr th oeo-big~hreaet i 
the villagers and attend

tile villages along with the CD agents. They are chosen by 
where basic health principles and demonstrations and their 

a two day leader seminar 
These leaders carry back to their villages
role In the village are presented. 


share with their
newly learned information and ideas that they are encouraged to 


com=ity. The already existing respect and influence they have in the village 

facilitates this transfer of knowledge. 
a motivated group of children who areTeachers: Primary school students are 

farilar with e~ucation techniques and can have an Influence on famnlly health 
seminars held for teachers surrounding the project sites,

ractices. One-time are 
by the C.D. agents to assist the teachers inFallow-up visits will be mode 

-integrating health education intheir schools. 

The C RE well wrkers are the techniciins assistng IheWe;'l W'orkers: 

-ilagers in the constiuction of their ;ells, These workers often live from two
 

The workers are encouraged to see thomst.lves asto three iinths in the villages. 
4-ile models in the villages; they are milded in proper water usage habits and then 

usc these habits in the village, thus encouraging others to follow suit. 

Frogran Gxols 

The ;oai of the health c=ponent oi the project is to transfer hy-enic
 

knowledge to tha population at the water site villages. This -Oal is to be
 
~icorn~l~edby tmo closcly' interlinked motthods:
 

work -iatet tbe r site vilages.
Firstly, tlhe (Magents must 

-'he following indicatorias vur, the iucaess ot tht: QD agents:
 

o " it wells(ljhUmber of l s withlnkedtione C Completion 

I"ch IVzz- ell dvps h eavily on the ollaboratin bte.¢een the CD agents 

Sand the villagers. EX plaing the ber.cflts oi havng a C4R ell what 
arti­%irk 'nvolived the villa.ers, and enccurIn, villae pi.wll be by 

are all Qrcial :actor. .ontributing W the iplution of a 

well itc..
 

iite dt 1iigocal ed isttcndinq ,sQminr3.(.-)P ntage oe watvr 
1The c hoWV atn in l 'c1lader~br ofvlae nrspri 

Aq Int is their exIanation toseiniars rcits ,)Wl~y jn the 0"ant 
is '*r Iccal adr pw ntthe, villx~yr, of ~htisa i 

to) :Wrln ,l t ~ e the 10deulrsandll Qt#zuragin, i4 villavor1 
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they 	want to represent their conmxunty at the seminar. 

(3) 	 Percentage of water site villages with teachers attending seminars. 
It is the CD agents who make the teacher contacts in the villages 
and encourage them to send representatives from their schools to 
attend the seminar. 

(4) P.rcentage of CD agent teams making a minimum of two village visits
 
per week.
 

Secondly, the goal can be reached if the trained leaders transfer basic 
health practices to their villages. This can be measured by the following 
indicator: 

Percentage of villages with trained local leaders showing an increase in 
health related activities. This is shown by the baseline data questionnaire 
given to the leaders before the seminar and every four months after to deter­
mire any behavioral changes or new health activities.
 

The questionnaires form a part of the site files, which serve to document
 
the site intervention. Site files also include reports of all village visits,
 
a list of the local leaders, dates of local leader seminars, and other relevant 
documents.
 

Diagrams 1 and 2 visually represent the organization of the health component, 
which has been explained above. The phased-level approach, shown in Diagram 1, 
was an approach which evolved out of early project experience. Originally, the 
CD agents w.ere to be the only transmitters of improved health prac ices. How-
Ver, experience proved tht there were an inadequate nut,her of CD agents to 

cover thie target -opuilaticn, and further more, that adecuate frequency of con­
tact was not possible to establish new role models and actually reinforce new 
water usage behavior. Consequently, the reliance on local leader participation 
was estab iShed. In January, 1982, CARE and the animators evaluated actual ?ro­
gress made ith the local leaders seinars. They had anticipated that only 251 
of tlue vil es with leaders attending sninars would actual", show an increase 
or an inprQ~ement iniealth related activities after the first four months. Of 
the three villages trained they found all (100) had integrated improved health 
activities into their daily lives. Some exx.i-,es of the changos included: 
(1)constriuction and utilization of ncw latrines; (2) old latrines improved and 
properly maintained, (3)weekly health education lessons liven by the local 
leaders; (4)regular inspections of village Sanitation by the local leaders; 
(5) increased frequency of cleaning water storage vessels and new cleaning them 
with soap; and (6) rotation ot well guardian yva CAVRE well site zo keep the 
area clean and to g.:rd it "I I a.anals. 

Mhe following Table 17 slows die ntmber of s7ninars held asof May 7, 1982,. 
As can be seen, ten seminars had been held as of that date with a total of 195 
participant.,. ,I the villages ,ho had buen the target of construction actlvi­
ties 	were invoved in the seminars: hence the health component h!as kept pacz 
with the eon tC01tion activities, but as ,ith these constructlon activities, 
t is behind2 the sc aj presented in tie ein.edule 	 Iproj0ct 



_________ 

TABLE 17b 

SEMiNARS tELD TO DATE MY 7, 1982
 

Involved
Types of Seminars .Villages mber Trained Date Held
 

-I'.-Primur School-Teachers.-- - 26.-., .Dec., 17,.- 1,198Q. 
Doulek, Mokolo, Wandai, Mandaka, 
Magoumaz, Mbra, Mokola, Ndilang. _I ___ _ 

2. CARE Well Workers Workshops X 14 April 7,1981 

3. G.R. Well Workers Workshop' 13 May 4, 1981
 

.LocalLader Seminar 16 Oct. 12 13, 1981 
I buhour, Garwar ind6, Gadaila 

S. CARE and G.R. Well Workers orkshop -X 17 Nov. 27, 1981 

o. Local Leader Seminar 20 Jan. 19 20, 1982
 

Tourou _____r___I_. , _ _ _ . 
17 Feb. 21 22
finar 


Calbaye, Gassa, Coli, Dalkalak, Weld~_______ 

3S. Local leader Sembiar 25 ,!arch 30 &31, 82 
Hin,'id6 Palva, !MayoKba, 4Uadr________ _________ 

9. Local Leader Seminar 25 April 19 20, 32
 
Vitt6, Micum__ Jnndaa,1o,,ehonu8 

Schoole Teachers Seminar , 
Nind, ;Jawar, Gadala, osshune, Touru, 

L,Pr eadr ay. 1982
 

hotmou, tida, Kotiyapt3, ~okong,
 
qD
ingiya, Tokembvrd, 'Iandaika, Maya 

Yihba, HiAna 1W1iindd ______ 

rand Toal ',0 Seminar 195 ParticipanW= 

Training ofi1ovor-nC 'Ind Private poye ,'who Iave a substantial 

inftIuence .ngood h'al.h :tth the invo'ed ,illages, 

: 1'4
 



ST..TISTECS '0 DA\Tt_:- 7( , 'TIIE 

,>L.RGUI:.',c'K D.L\ ;'..*U. ; Cl.:L [?.ICJECP (631-0025) 

1. Number of iells cmpleted' 20 

2. Population seed: 2,000 families 

203. NLuber of i-,ell quardians trained: 

I . , anhe of ?' ,cI ,,cLcr,; .rained: 48 

S. ::cr of , ;adet3 Led: 123 

6. .mber f >.:eLl '%,,rers train.ed: 44 

7. .,mber of .\ninators: 12 

AS 1 

CD 6 

J! 2 

,iJS 

http:train.ed

