
WATER AND SANITATION 

FOR HEALTH PROJECT 


COORDINATION AND 

INFORMATION CENTER 


Operated by lhe CDM 

Assoc;ates 


Sponsored by the U. S. Agency 

ior International Dev210prnent 


1611 N. Kent Street, Room 1002 
Arlington, Virginia 22209 US.A. 

4 "6 \ I \1 & I&'2.,.. 

;>N - t\ t\"P- 0 $;~ 
I~:.N- 3~o(lt) 

MALAWI SELF-HELP RURAL 

WATER SUPPLY PROGRAM: 

A MID-TERM EV ALUA TION 

OF THE USAID-FINANCED 

PROJECT 

WASH FIELD REPORT NO.1 05 


DECEMBER 1983 
Telephone: (703) 243-82UO 

Telex No. WUI 64552 
Cable Address WASHAID 

Prepared for: 
USAID Mission to the Republic of Matawi 

Order of Technical Direction No. 149 



WATER AND SANITATION 

FOR HEALTH PROJECT 


COORDINATION AND 

INFORMATION CENTER 


Operated by The COM 

Associates 


Sponsored by the U. S. Agency 

for International Development 


1611 N. Kent Street, Room 1002 

Arlington, Virginia 22209 USA 


Telephone: (703) 243-8200 

Telex No. WUI 64552 


Cable Address WASHAID 


December 13, 1983 

Sheldon Cole, Director 
USA1D Mission 
Lilongwe, Malawi 

Attention: David Garms 

near Mr. Cole: 

On behalf of the WASH Project 1 am pleased to 
provide you with 10 (ten) copies of a report 
on Malawi Self-Help Rural Water Supply 
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EXECUTIVE SUMMARY 

A four person team staffed by the Water and Sani tat i on for Health (WASH) 
Project visited Malawi from July 16 to August. 19, 1983 to eViiluate t.he 
mid-point progress of the USAID-financed Rural Piped Water Project. Through 
interviews, observations, and contacts in the field with beneficiaries of the 
project, the team made an operati onal assessment of project progress to date, 
existing problems, and prospects for future development. 

The eval uation team found the project, as carried out by the Department of 
Lands, Valuation and Water (DLVW) with assistance from the Ministry of Healt~ 
(MOH) to be well-conceived, competently directed and managed, and adequately 
slJpported by the Government of Malawi (GOM). USAI\) financing, which began in 
~,980, has permitted the continuation and expansion of the already highly 
~:uccessful Malawi rural piped water program that began in 1968. Despite 
initial fears of the negative influence of such large financing, the USAID 
involvement has succeeded in reinforcing the basic strengths of t.he previously 
existi ng program and, in additi on, has signifi cantl y expanded the program 
scope to include health ~ducation, sanitation, and research. 

The observed overall success of the project is due to several key factors: 

1. 	 All project activity (including planning, mobilization of resources, 
construction, maintenance, and repair) is firmly based on full 
participation of users, their corrmunities, and leaders. Several 
hundred kilometers of pipeline in a single scheme may be constructed 
by purely voluntary self-help. This full and enthusi!\st.ic involve­
ment of communities on such a wide scale is unequalled anywhere in 
Afri ca, 

2. 	 The fi e1d staff of the Rural Water Sect i on of the DLV'~, and more 
recently those of the Health Education and Sanitation Promotion 
~HESP) program of the MOH, are sensitive to the need for and possess 
the skill s to work with a corrmunity-based water supply ann sanit.a­
tion program. Since t.he rural piped water program dates back to the 
mid-1960s, DLVW staff have always had a strong orientation to 
working with communities rather than imposing outside sol utions on 
them. As individual projects have grown more complex, the increased 
engineering complexity and this community based approach have formed 
a unique blend. 

3. 	 The staff of the Malawi rural water program has been far-seeing iind 
dedicated, and the political leadership has been supportive of the 
program. These two factors have seen the project through many 
organizational changes and maintained its high standing as an 
important development initiative. 

The main conclusions deal with institutional issues. The evaluation team 
concluded that the inputs of USAID, GOM, and of the conmunity level organiza­
tions are timely and generally well-coordinated. Although a few readily 
correctable problems in billing were noted, costs and expenditures are other­
wise reasonable. Despite severe staff shortages, the technical aspects of the 
the project have been appropriate and well conceived. Thl::! Principal Health 
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Coordinator has made a good start in organnlng and directing an innovative 
Health Education and Sanitation Promotion (HESP) component. The cruc'ial liaison 
role played by the Principal Health Coordinator between the MOH and the DLVW 
needs to be strengthened and more fully supported by both organizations. Oppor­
tunities for more coordination exist at the community and field staff level as 
well as at that of the central organizations. All efforts at coordination must 
take place in the contp.xt of a strong commitment to community particip~tion. 

The fruits of this emphasis on participation are strongly in evitience in the 
maintenance procedures establ ished for existing systems. A complete mi'linten­
ance procedure for routine problems is run with sel f-hel p efforts. The result 
in tp.rms of a high level of system operation speaks for itsp.lf. 

Staff training has been a strong feature of the rur~l piped water program for 
many years and has predated USAID involvement. The spread effect of the 
program over time ...as been based upon a steadily expanrling cadre of trained, 
committed field staff. The trai ni ng function has been conti nued and rei nforcp.d 
in the USAID-supported Project. At present, the training programs in the DLVW 
and MOH, which emphasize field experience in the project communities, differ 
greatly from the standard engineering and sanitation training usually given by
technical organizations. These highly focused training activities are a key 
factor keeping field staff both technically competent and, more importantly, 
sensitive to community needs. 

Although the Project Paper proposed setting up a Training and Resei'lrch Unit in 
the DLVW to carry out training, research, information management, and evalua­
ti on functions, such a uni t i'IS a separate entity ...as never been full y estab­
lished. Instead, a series of useful, although largely uncoordinated, investi­
gi'ltions into technical design, system operations. and water and sanitation­
related behavior have been directed by the Senior Water Engineer with the 
assistance of Peace Corps Vol unteers, field staff, and the Centre for Social 
Research in Zomba. This impressive work neerls to be integraterl into an overall 
research program. OLVW probably erred in not engaging a short-term Senior Eval­
uation Specialist, who could have helperl the cooperating agencies to develop a 
coordinated research and evaluation plan, including a design for a final 
end-of-project evaluation. It is recomnended that this step still be taken. 

The reduction of the r;:;:i~ber of proposed water schemes from the original 23 to 
16 has been accompanied by an increase in the design population to more than 
double the original estimate. This step seems to ...ave actually strengthened 
and increased the effectiveness of the project. A major question mark resides, 
however, over the proposed Zomba South scheme and will reside there unti 1 
USAID and GOM can resolve the problems of financing the dam which is n~cessary 
to impound water for the system. Zomba South is a much needed scheme wi th 
important technical and public health implications. 

Very little operational information is available on USAID-financed water 
systems. Projects constructed before 1980, however, have shown high levels of 
reliability and equity of access to users. Metering and water use studies 
reveal that 70 to 85 percent of the deSign capacity of systems is being 
utilized. Water consumption levels, however, are running at only 10 to 12 
litres per capital per day in contrast to the 27 litres per capita per rlay
used in system design. The precise meaning of the latter figures needs to be 
pursued in further studies of water-use behavior. 
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Because of the difficulties and expense of mounting full scale evaluations of 
the economic, technical, health, and soci~l impacts of the project, the eval­
uation team bel ieves that the final eval, !tion of the USAID-financed project 
should concentrat~ on more easily measured operational, performance, ar.~ 
utilization variables rather than elusive and difficult-to-assess impact 
variables. Suggested measures should include system operations. per capita 
water consumption, household wat~r use, c;)!1I11unity partic'ipation and committee 
functioning, hygiene practices, simple morbidity data, water carrying time 
savings, and agricultural cultivation rates. 

In summary, the ~valuation team concludes that the USAID project has helped to 
make a pre-existing, basicrlly ~ound, and highly succes$ful rural piped water 
project even better. At this mid-point in the project, progress toward planned 
t~rgets are either on or ahead of schedule. The recommendations 1isterl below 
should therefore be vieweti pri~arily as suggestions for further strengthening 
the USAIIl project in particular and the overall rural piped wateor program of 
the GOM in general. Since the program is clearly benefiting large numbers of 
people and strengthening GOM and cOITITIunit;' institutions, the evaluation teClm 
strongly supports this type of developlilp.nt assistance and sugQ~sts thi'tt. it is 
a good investment for cO!ltinuing support hy the U.S. taxpayer. 

The following are the key recommerlll,',-ions to USAIO arising from the 
mid-prOject evi't1uation: 

1. 	 Delete the requirement of the PI'oject Papp.r i'tnd the Grant Agreement 
fOI' a formal Training and Research Unit ,within the Rural Water 
sect i 0,1 of DLVW. 

2. 	 Prepare a comprehensive research and evaluation plan for the final 
years of the project. 

3. 	 DeAemphasize the role of the ultimate impacts in the end-of-project 
evaluation and stress instf!ad the assessment of intennediate 'evel 
i ndi cators of system performance, water-use behav ior ~ and commllnity 
support. 

4. 	 Strengthen the HESP component in Hie MOH in order to bring more 
health education and sanitation elements into the project. 

S. 	 Provide continued support to the Malawi rural piped wate~ program as 
long as the GOM maintains its commitment to the cOfllll1unity-based 
development approach so successful to date. 

In addition, there are three immediate actions USAID shoul~ implement in order 
to strengthen support for the project within the GOM: 

1. 	 Re-assess project status in early 1984. 

2. 	 Prepare a high-level manpo\\~r phn for the DLV\~. 

3. 	 Sponsor visit~ for DLVW officials to rural water and sanitat.ion 
programs in nei ghbori og Afri can ~olJnt ri es • 
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Chaptel 1 

INTRODUCTION 

This report constitutes a mid-tenn evaluation of the USAID-financed rural 
piped water project in Malawi. Since 1969, the Government of Malawi (GOM) ha~ 
been carrying out a large-scale program of rural grfivity-fed water supply 
projects throughout the country. These projects have been characteri zed by 
self-help village labor inputs, conmunity responsibility for operation and 
maintenance, and GOM assistance in the form of materials and technical advice. 

In August 1980, USAID agreed to provide a grant of $6 million to finance 
commodity purchases, GOM field staff salaries, and the incorporation of health 
education and sanitation elements in a five-year project during which up to 23 
rural piped water schemes would be built. The inputs of the GOM and the user 
communities into thi s project were establ ished to be an equivalent to $2 
million. Substantive work on the water schemes began in the Department of 
Lands, Valuation and Water (DLVW) in April 19B1, while the health ~ctivities 
were i ni ti ated withi n the project-funded Health Erlucati on and Sanitati on 
Promotion (HESP) component in the Ministry of Health (MOH) in mid-1982. 

The need for a mid-\)roject assessment arose out of recommendations in the 
Project Paper, which called for a fonnative mid-term evaluaton. The purpose of 
the present mid-term evaluation is two-fold: 

(1) 	 to measure current progress towards achieving end-of-project status 
and l :timate project outputs, purpose, and goals, and 

(2) 	 to establish baseline data to be used for the final evaluation. 

This report has been prepared for the USAID Mission to Malawi by the Water and 
Sanitation for Health (WASH) Project at the request of the AID Officp. of 
Health in the Bureau of Science and Technology. The evaluation was performed 
by a four-person team composed of Dr. Dennis B. Warner, WASH Projp.ct Director 
(team leader); Dr. Raymond B. Isely, WASH Associate Director (health and 
community participation specialist); Mr. Craig Hafner, \~ASH Senior Project 
Officer (institutional specialist), and Dr. John Briscoe, University of North 
Carolina School of Public Health (economist/sanitary engineer). The evaluation 
team spent a total of 14 person weeks in Malawi over the period 16 July - 19 
August 1983. 
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Chapter 2 


BACKGROUND 


2.1 Origins of the Malawi Rural Water Supply Program 

The major factors contributing to the history and development of the Malawi 
Rural Water Supply Program have been a strong central govp.rnment policy, fl 
percei ved need for water on the part of peopl e, the favorabl e geographi ca1 
setting, a tradition of effective local village organization, anrl the skills 
and vision of the program staff. Each of these factors has played an important 
role in shaping and influencing the program over the past 15 years. 

Since independence in 1964, President Randa has advocated a strong policy of 
rural development and self-reliance. His government has supported a wide 
variety and number of sel f-hel p projects throughout the country. The rural 
peopl e have requested assi stance from the government and donors to hel p them 
to obtain better access to more and cleaner water for domestic use. This 
perceived and articulated need for water by rural Malawians has been found in 
all parts of the country. The combination of a policy of promoting rural 
development and the people's expressed need for water in the rural areas laid 
the foundati on for the program. 

The topography and the annual rainfall in Malawi provic1e the setting for the 
program. High plateaus form three-fourths of Malawi's land flrea. These water 
catchment areas provide the source for relfltively unpolluted water for the 
populated plains below. In addition, the average annual rainfall is 4~ inches, 
varying between a minimum of 25 inches find ~ maximum of 114 inches. 

Another factor whi ch has i nfl uenced the Malawi water program is the long 
traditi on of vill agers' involvement through committees. The strength of the 
cOlTl11ittef~s to motivate anc1 to insure active participation of the local people 
has been demonstrated repeatedly over the years. The traditional and political 
conmittees have been the model for the sel f-hel p water project conmittees 
which have organized and coordinated large numbers of self-help workers over 
the many months c1uring construction. 

The fi nal si gnifi cant factor i nfluenci ng the water program is the knowl edge 
and skills of technical a,.~ administrative staff of the program. Sensitivity 
in dealing with the self-help project committees and workers using basic 
communi ty development methods has bui 1t a sense of pri de anc1 ownershi p among 
the lIsers. 

The first gravity-piped water project began in 1967 in Chingale west of Zomha 
in the central region with the assistance of the U.S. Ambassador's sp.l f-help 
fund. It was organized by the village local leaders with the assistance of the 
Ministry of Community Development and its engineer, L.H. Robertson. The 
project emphasized community involvement and decision making in planning, 
organizing, managing, and constructing the system. From this relatively small 
project completed in 1969, inv~lving 5000 peoplF.! but lncl uding over 25 miles 
of piping, a number of other projects in the Mulanje area were conceivert. 
Village leaders from Mulanje in the Southern region visited the Chingale 
project, talked to the people and saw what coulrt be done. Through worc1 of 
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mouth and vi 11 age vi si ts, the message spread that water coul d be pi ped dow" 
from the hills and plateaus great distances and that the people, with tp.ch­
nical assistance from the Government, could build and maintain the systems 
themsel ves. 

2.2 	 Objectives of the USAID-Financed Project 

The program goal for the AID/Malawi Sel f-Hel p Rural Water Supply Project as 
stated in the Project Paper is lito improve the basic liv~ng conditions and 
health of Malawi's rural populations/poor" by reducing the water-related 
diseases among rural villagers and increasing disposable tilne for rural \'1omen 
and children. The project purpose is lito assist the GOM in its rura'j piped 
water program which in turn will provide safe water to a significant per­
centage of Malawi's rural population." 

The specific end of project status included in the project paper was: 

1. 	 Up to 202,000 rural villagers (approximately 40,000 rural families) 
will have access to safe water from communill taps. 

2. 	 The rural water supply program--based on the provision of gravity­
fed piped water--will be expanded, strengthened, and coordinated 
with the MOH. 

3. 	 Up to 202,000 rura 1 vi 11 agers will be ex posed to health ed ucat; on 
relating to improve sanitation and hygiene practices. 

The major outputs as spelled out in the project paper were: 

1. 	 The completion of up to 23 rural piped water sub-projects/systems. 

2. 	 The training of up to 20 new Malawi staff annually and the in­
service training, leading to promntion, of about I?O Malawi 
technical staff in construction, operation, maintenance and in hasic 
health and sanitation education. 

3. 	 Focused health education activities in sanitation and hygiene 
undertaken in each of the 23 locations receiving rural piped water. 

4. 	 The establishment of a fully staffed and functioning Trainir.g and 
Research Unit in the DLVW Rural Water Section which will institu­
tionalize monitoring, evaluation, and research and data collection 
concerning the technical, health, economic and social implications 
of the water systems. 

2.3 	 Background to WASH Involvement 

In late 1981 the USAIO Mission to Malawi requested information from the Water 
and Sanitation for Health (WASH) Project for the Department of Lands, Val ua­
tion, and \~ater. Following a December 1982 visit by t.he then-Chief of the 

-3­



Water and Sanitation Division of the AID Office of Health (S&T/H/WS), 
US~IO/Malawi requested WASH assistance for a trainer to assist th~ HESP 
progrQm with staff training during the first half of 1983. 

In March 1983, USAID/Malawi requested WASH assistance in preparing a scope of 
work for the mid-term evaluation of the Malawi rural piped water project. This 
scope of work was completed by WASH in April, 1983. Shortly thereafter a 
formal requ~st for WASH participation in the field evaluation was made to the 
AID Offi ce of Hei.\1 th by USAIO/Ma 1 awi. The request was approved and the AID 
Office of Health issued Order of Technical Direction No. 149 dated July 1983, 
authorizing the WASH Project to undertake the evaluation as outlined in the 
scope of work. Prior to receipt of the official authorization, the WASH staff 
identified a four-member team and sent their names to USAIO/Malawi and the 
Government of Malawi for approval in June 1983. The approval was given, and an 
advance member of the WASH team arrived in Malawi on 16 ,1uly while the other 
three team members officially arrived in Lilongwe on 23 July. 
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Chapter 3 


EVALUATION METHODOLOGY 


3.1 Purpose of Evaluation 

Evaluation implies measurement, and the purpose of project evaluation is the 
measur'ement of proj ect status in order to determi ne progress towards defi ned 
projec;t objectives. In the t~alawi rural piped water project, the Project Paper 
established a variety of objectives, termed project outputs, purposes, goals, 
and end-of-project status (USAID, 1980). It also called for a final evaluation 
of the project as well as a formative mid-term assessment of project progress. 

According to the Project Paper, the purpose of the mid-term eval untion was lito 
validate the GOM and AID inputs to the project as being sufficient in quality 
and quant i ty to achi eve the proj ect outputs. II If defi ci enc i es were found, the 
eval uation team was expected to reconmend remedial actions to be undertaken 
during the remaining life of the project. 

The evaluation requested by AID, however, was much more comprehensive than 
that outlined in the Project Paper. Because of the international ~ttention 
received by. the project and the likelihood of a GOM request for extension and 
enlargement of the project, the AID Africa Bureau in February 1982 suggested 
that the mid-term evaluation include a review of the progress of instit.utional 
development. Specifically, it requested the following be assessed: 

progress in developing water systems management cap~city, 
progress in developing and managing rural water data collection 
systems 
progress in developing processes for testing appropriate 
technological innovations (filters, pumps, etc.), 
progressing in achieving the interministerial coordination requfred 
to move si,i;Jltaneously toward widely-accepted water distribution 
object i ves and towards 1ess widel y understood heal th-educati onl 
sanitation goals requiring changes in living habits. 

3.2 Evaluation Model 

An evaluation model proposed in earlier WASH Reports (Warner and WooH, 19A1, 
and Warner, 1981) was adapted for the .Mal awi rural pi ped water project. 
Emphasizing the sequential nature of linkages from initial project inputs to 
ultim'ate project outputs and impacts, the model, shown below in Figure 1, 
provides a basic framework for organizing evaluation activities. 

Each level of Figure 1 represents an order of effects that are dependent upon 
all previous effects. The initial efficiency level consists of the immeidate,. 
or direct, consequences of proj ect development, whi ch i ncl ude all proj ect 
inputs, operations, and phYSical outputs under the control of project 
officials. These consequences can generally be assessed in straightforwarci 
phys i ca1 units. 
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FIGURE 1: 

The secondary effectiveness level involves the more complex consequences of 
proj ect perfonnance. or the use of proj ect systems. Thi s includes the water 
use and sanitation practices adopted by the project communities as well as the 
type of health education and maintenance support the communities give to 
the new systems. Project officials cannot directly control these consequences. 
They can only hope to favorably infl uence the behavioral patterns in the 
recipient communities. Similarly, because of the difficulties in measuring 
behavior, surrogate, or indicator, measures often must be employed. 

The third and final level is the impact level, which includes the ultimate 
health, economic, and soci~l consequences of the project. To the policymaker, 
these are the long-run benefits that water and sanitation projects are 
intended to achieve. The existence of these impacts is dependent upon the 
occurence of project outcomes at the earl ier effi ciency and effectiveness 
levels. Measurement of proj~ct impacts, ~owever, is extraordinarily difficult 
and may requi re a di sci pl i ned research approach with stri ct project control s 
to produce meaningful results. The World Health Organization, which has 
recently developed a Minimum Evaluation Procedure containing a series of 
eval uation measures for project outputs and project usage, ac1vises against 
attempting to measure project impacts in operational field assessments (WHO, 
1983). The use of the model in Fi gure 1 was intended to serve two bas i c 
functions in the mid-tenn evaluation: 

1. 	 to measure current progress towards achieving end-of-project status 
and ultimate p.roject outputs, purpose, and goal, and 

2. 	 to establish a baseline of evaluation data for the final evaluation. 

These functions, as well as the spp.cific institutional issues of concern to 
the Africa Bureau, were incorporated into tile evaluation model within the 
following five areas: 

1. 	 Project inputs by USAIO, GOM, and the local community. 
2. 	 Strengthening of institutions involved in the project. 
3. 	 Project outputs (If community water supply and sanitation schemes. 
4. 	 Project utilization of water and sanitdtion systems. 
5. 	 Project impacts (health, economic, social). 
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Figure 2 ;s an expanded view of the eval uation model adapted for the Malawi 
rural piped water project. Because of the difficulties involved in measuring 
higher-level project outcomes, it was agreed in advance that primary emphasis 
in the mid-term evaluation would be placed on the assessment of projp.ct status 
by developing a detailed baseline of data for the initial operations, or effi ­
ciency, level shown in Figure 2. This level represents the process of overall 
proj ect development. Secondary emphas is was to be gi ven to the assessment of 
the higher-level outcomes of project performance and ultimate impacts. ThesE! 
outcomes represent overall project benefits and should be more fully assessed 
in the final evaluation. 

3.3 	 Scope of Work for OTO No. 149 

1. 	 Inputs of Funds, COI1Il1odit'les, and Personnel 

1.1 	 Determine the quantities, timing, costs (both foreign exchange and 
local currency), and general availability of the following AIn 
inputs: 

1.1.1 	 Construction program (commodities, vehicles and equipment, 
RWS field staff salaries, operating costs, tools anrl 
miscellaneous equipment). 

1.1.2 	 Maintenance program (R\~S field anri other staff sal;sries, 
office equipment, per diem for training courses, water 
meters, motorcycles, operat'ing costs, and library and 
publications). 

1.1.3 	 Monitori"~~, coordination and evaluation (Senior Evaluation 
Specialist, Public Health Coordinator, riata gat.hering by an 
outside institution, vehicles, and operating expenses). 

1.2 	 Determine the local currency cost equivalents and, where appro­
priate, the availability/quantities and timing of the following GOM 
inputs: 

1.2.1 	 Salaries of RWS Headquarters staff. 

1.2.2 	 Sel f-hel p 1abor in water system construction and 
mai ntenance • 

1.2.3 	 Other contributions (RWS office space and DlVW warehouses, 
offi ce equi pment, suppl i es, 1 i teratur~, easement costs, 
part-time professional field staff J and locally furnished 
commodities). 

2. 	 Strengthening of Institutional Systems 

2.1 	 Describe the following project development activities within the 
Rural Water Section: 

2.1.1 	 Planning (project identification, feasibility rletermination, 
and selection). 
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2.1.2 	 Design (engineering design and cost estimating). 


2.1.3 	 Procurement (commodity programming, ordering, and inventory

control) • 


2.1.4 	 Construction (field schedul ing, field construction, project 

completion, and system testing). 


2.2 	 Desc ri be the watpr systems mai ntenance proced ures wi thi n the RWS 

Training and Research Unit. Incl ude both current procedures cmd 

procedures anticipated following Project completion. 


2.2.1 	 Routine maintenance (water quality monitoring, inspection

Visits, maintenance capabilities, and financing of recurrent 

costs). 


2.2.2 	 Major maintenance (reporting, availability of staff, 

transport, and equipment, and financing or recurrent costs). 


2.3 	 Describe the training provided by the following organization: 


2.3.1 	 RWS Training and Resear'ch Unit (RWS technicians and 

professional staff). 


2.3.2 	 Ministry of Health (District Health Inspectors, Surveillance 

Assistants, Village Health Committees). 


2.4 	 Describe the research activities of the RWS Training and Research 

Unit: 


2.4.1 	 System baseline data development. 


2.4.2 	 System studies (least-cost analysis, time savings, community

preferences, etc.). 

2.5 	 Desc ri be the informati on systems procedures userl in the RWS Training

and Research Unit: 


2.5.1 	 Data coll ect ion. 


2.5.2 	 Data recordi ng, processing, storage, and retrieval. 


2.6 	 Describe the health and sanitation education activities which 

support the rural water program: 


2.6.1 	 Activities of Public Health Coordinator. 


2.6.2 	 Role of Village Health Communities and Tap Committees. 


2.7 	 Describe the procedures for community support of a water project: 


2.7.1 	 Responsibilities of ccmmitt~es (Main Project Committee r 

Section Committee, Branch Committee, and Village Health and 

Tap Committees). 
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2.7.2 	 Interrelationships between the RWS and the various 

cOl1lTlittees. 


2.8 	 Describe the procedures for i ntermini stri al coordinati on: 


2.8.1 	 The role of the Public Health Coordinator. 


2.8.2 	 The community-based organizational network. 


2.8.3 	 Activities of an interministerial National Action Conmittee 

for the Water Decade. 


3. 	 Outputs in Terms of Conmunity Water Systems 

3.1 	 Detenmine the construction status of the piped water systems 

project: 


3.1.1 	 Number of systems begun and current stage of completion. 


3.1.2 	 Location and geographic distribution of systems. 


3.1.3 	 Construction schedule of systems. 


3.2 	 Determine the operational status of the completed systems: 


3.2.1 	 Water quantity (volumes of water produced per day/per month/ 

per capita). 


3.2.2 	 Water quality (bacteriological tests, disinfection dosage

rates). 


3.2.3 	 System reliability (frequency and duration of system 

stoppages) • 


3.2.4 	 System accessibility (distance from households to water 

points). 


3.2.5 	 System sanitation (drainage around water taps). 


4. 	 Performance of Community Water Systems 

4.1 	 Determine household uses of water system: 


4.1.1 	 Sources of household water (water tap, well, river, etc.). 


4.1.2 	 Proportion of households using the water system. 


4.1.3 	 Per capita daily consumption of water. 


4.1.4 	 Types of water usage (cooking, cleaning, washing, bathing, 

house building, garden irrigation, beer brewing, other small 

industry, public institutions). 
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4.2 Determine sanitation practices of community: 


4.2.1 	 Proportion of households with sanitary latrine. 


4.2.2 	 Proportion of househol d s wi th sani tary water storage

container. 


4.3 Determine community support of water systems: 


4.3.1 	 Enforcement of water usage practices. 


4.3.2 	 PrrJvision of self-help labor and local comillodities c1uring 

construction. 


4.3.3 	 Provision of necessary labor to carry out maintenance 

functions. 


5. Project Impacts 

5.1 Determine the following health aspects: 


5.1.1 	 Reduced morbidity in water related diseases 

(schistosomiasis, roundwonns, skin infections, etc.). 


5.1.2 	 Greater awareness of hygiene practices. 


5.2 Determine the following economic aspects: 


5.2.1 	 Water carrying time savings on completed project. 


5.2.2 	 Changes in water consumption rates over time. 


5.2.3 	 Establishment of new public services or small industrie4)

which require water for proper operation. 


5.3 Determine the following social impacts: 


5.3.1 	 Experience in project planning and implementation. 


5.3.2 	 Efforts to undertake other cooperative activities in the 

community. 


5.3.3 	 Increased involvement of women in sel f-hel p activities and 

in positions of local leadership. 


3.4 Evaluation Procedures 


Overall procedures used in this mid-term evaluation can be described in tenns 
of evaluatio~ rlesign, organization, data collpction, analysis, and reporting. 

Evaluation design was carried out within the WASH office over the period
April-June 1983. The design adopted for thi s study was based upon recent 
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developments in the evaluattlln literature, previous actojvities of the WASH 
Project, and the personal experiences of members of the WASH team. Represen­
tatives of the AID Office of Hedlth, the Africa Bur~au, and th~ USAID Mission 
to Malawi were consulted during the formulation of the evaluation design. 
Formal AID approval for the final design and scope of work WitS givell in June, 
1983. 

As this evaluation was intended to itssess an on-going project and to help 
inlprove the performance of the project, eval uati on measures appropri ate Tor 
operational purposes were chosen. Such measures inclu~ed the use of existing 
quantitative data, reports and records in fi 1es, extensive interviews with 
officials, technicians, and local residents, and numerous first-hand observa­
tions of actual fielr.l conditions. The evaluation design and the measures 
incorporated within it were intended to provide AID wi~h an operational 
assessment carried out and reported in terms rel ated to current proj ""ct 
operations. This evaluation was not intended to be a research study and, 
therefore, rigorous experimental controls and statistical procedures were not 
used. It was intended that the overall findings and conclusions of these 
measures waul d be dependent upon the comprehensi veness of the scope of work 
and thoroughness and experi ence of the eval uati on team•. 

Organization of the evaluation began before the team left for Mal.lwi. The 
various sub-elements of the scope of work were assigned to specific indivi­
duals for investigation and analysis. Where appropriate, the results for each 
sub-element in the scope of work were to be reported in the following manner: 

1. Definition of issue. 

2. Project Status 

- pre-project status (before USAID invvivement) 

- current project status 

- end-of-project status 


3. Comments, conclusions, and recommendations 

While in Malawi, the team met daily to coordinate evaluation activities and to 
critically discuss all findings, conclUSions, and recommendations. 

Upon arrival in Malawi, the team had introductory meetings with officals of 
USAID, the MOH, and the DLVW. The scope of work and evaluation plan were 
discussed at these meetings and future interviews, field trips,. and briefing 
sessions were arranged n The WASH team leader acted as the contact in all 
official meetings with the GOM, USAID, and the U.S. Embassy. 

Data collection involved a review of project reports and USAIO, MOH, and OLVW 
project files, as well as interviews with officials, field personnel, and 
local residents of project communities. Approximately 60 percent of data 
collection efforts occurred in the capital city of Lilongwe and 40 percent in 
the field. ~isits were made to communities with and without water projects and 
to areas with and without health education and sanitation activities. Among 
the areas visited by one or more team members were Dombol~, Liwonde, Mirala, 
Mulanje, Zomba West, Ntcheu, and r.t>iza. Although most interviews and field 
visits were unstructured, ;J questionnaire was developed to guide the inter­
views- with village-level health personnel and vinage residents. 
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The ilnal ysi s of data began at the end of the fi rst week after arrival in 
Malawi. Since the scope of work subdivided the evaluation into nunerous 
discrete sub-elements, the associated analysis and drafting of the report were 
begun as soon as the required data collection was accomplished. All major 
issues were di scussed among the WASH team before any concl us ions or 
recommendati ons were presented to USAID or the GOM. The resul ts of internal 
team discussions having particular sensitivity or importance to project 
performance were infonnally reviewed with USAID and GOM officials before final 
adoption by the team. In this manner, both USAID, the DLVW, and the MOH had 
advanceJ kno\Oll£.dge of the eval uatior. find; ngs and had an 0p;lortunity to 
discuss the main recommendations before they were formally presented ut the 
briefings or in the draft report. 

Reporting the results of the evaluation begiln almost immediately with informal 
discussions, as described above. A joint briefing of US~ID, the DLVW, and the 
MOH occurred on 10 August 1982, at which point the WASH team had finished its 
data collection, most of the analysis, and was preparing the preliminary draft 
report. Three of the team members departed Malawi over the following two days 
as had been originally scheduled. The team lp 1er remained an additional week 
to finish and assemble the report, which was rlelivered to USAID/Malawi on 19 
August 1983. Further debri ef; ngs on the eval uati on occurred ; n Washington,
I).C., including an informal presentation to AID officials at the WASH office 
on 16 September 1983 and a formal debriefing at the Stilte Department on 25 
October 1983. 
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Chapter 4 

?ROJECT OPERATIUN: INPUTS 

Project inputs are provided by USAID, by the Government and people of Malawi, 
and by other agencies. In this section, the inputs made by each of these 
groups are described and progress is assessed by comparing the actual level of 
inputs over the first two years of the project with the planned level of 
inputs over this period. Projects are made of USAID-funded expenditures to the 
end of the project and projected expenditures are compared to allocations. 

4.1 USAID Inputs 

USAID provides funding for three programs in the overall Malawi rural piped 
water program. These are the construction program, the maintenance program, 
and the monitoring, coordination and evaluation program. Inputs are financeti 
through one of two mechanisms. Payments for pipes, vehicles, and equipment are 
made directly from IJSAID to the supplier upon presentation of an invoice. All 
other items are paid by the GOM. The DLVW prepares periodic financial state­
ments of these expenses and submits them to Treasury, which in turn submits 
them to USAID for repayment. 

4.1.1. Construction Program 

The major activity of the USAID-funded 
gravity-fed piped water supply schemes. 
construction of intakes, pipelines, tanks, 

project 
USAID p
and taps 

is the constr~ction of 
rovides inputs into the 
required in such schemes 

in the form of commodities (with PVC pipes being by far the largest single 
item), vehicles and equipment, the salaries of "non-established" staff on t.he 
constructio~ crews, operating expenses (principally fuel), and tools and 
eqlJ i pment • 

Table 1, which gives projected expenses in the above categories for each of 
the 16 USAID sub-projects, shows that estimated construction costs tot~l 
K5,007,OOO. The table also presents some summary information on the demo­
graphic and engineering characteristics of each of these sub-projects. The 
1977 population is derived from the 1977 census figures for the villages to be 
served by the project. The "ultimate" population is based on an assessment of 
the carryi ng capaci ty of the 1and in the area served by the proj ect ilnd 
estimates of the maximum population which can be supported by that land area. 
In most cases the "ultimate population" figure was used as the design popula­
tion for the system. The costs presented in the table only include costs to be 
funded by USAID. These figures do not include salaries paid by the GOM, over­
heads paid by the GOM, labor and land donated by the population, contributions 
by other donors (which cover the major portion of the real costs of the senior 
project personnel and, in the case of Chitipa, the cost of the pipeline). 
Costs were abstracted from Project Development Submissions, which are prepared 
by the R'ural Water Supply Unit and submitted to, and approved by, Tre"lsury for 
inclusion in the Annual Construction Plans. The projects are listed in the 
order in which construction was started or is scheduled to be started. 
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TARLE 1: DETAILS OF 
-

USAIO-FUNDEO PROJECTS 

ESTIMATED COSTS OF USAIO-FUNDEO nms (103 HK) 

REGION DISTRICT 

1977 

POPULATION 
(loon's) 

Ultimiltp. 

LENGnt 
OF 

PIPING 
(km) 

NUMBER 
OF 

TAPS 

COIIJIIOl1ities 

Pipes Plant 
~ ~ 

Fittings Vehicles 

Pers­
nnnel 

Field 
Staff 

Running 
Expenses 

Misc Total 

I -... 
U1 
I 

Uwnnde 

Nanyangll/Kasinje 

Iponga 

Chitipa 

Mwanza 

Chimaliro N. 

I'twansambo 

Hisuku 

Sumulu 

"'irala 

Makwana 

Zomba S. 

Chimaliro S. 

Zomba W. 

South 

Central 

Central 

North 

North 

South 

North 

Central 

North 

South 

South 

South 

South 

North 

South 

11achinga 

Ntcheu 

Ntchell 

Karonga 

Chitipa 

Chikwawa 

Mzimba 

Ntchisi 

Chitipa 

Hachinga 

Machinga 

Zomba 

Zomba 

Hzimba 

Zomba 

14 

30 

4 

8 

? 

11 

? 

3 

18 

9 

15 

88 

17 

38 

23 

34 

'i 

36 

40 

25 

15 

4 

24 

13 

16 

120 

32 

75 

118 

169 

24 

323 

218 

167 

60 

17 

80 

56 

6R 

550 

221 

340 

144 

226 

35 

300 

400 

154 

145 

26 

100 

81 

101 

1,000 

200 

353 

. 

170 .. 
197 

35 

84 

689 

192 

113 

30 

215 

91 

76 

1,440 

358 

524 

22 

22 

22 

0 

12 

10 

10 

1 

30 

0 

0 

40 

12 

0 

10 

12 

2 

10 

24 

12 

)2 

2 

7 

6 

8 

40 

24 

25 

15 

20 

6 

34 

42 

16 

16 

6 

8 

10 

8 

60 

6 

32 

6 

8 

2 

9 

10 

6 

6 

2 

2 

1 

1 

30 

0 

9 

222 

259 

67 

136 

777 

236 

157 

41 

261 

108 

93 

1,610 

400 

590 

TOTALS 463 2,450 3,200 4.253 181 200 279 94 5.007 



Table 2 compares actual expenditures for project submissions prepared on the 
basis of detailed engineering designs with the projected expenditures pre­
sented in the Project Paper. As can be seen from Table 2, the proportion of 
total expenditures allocated to commodities is substantially higher than 
originally envisioned, while expenses for vehicles and equipment, operating 
costs, miscellaneous, and field staff are substantially lower than initially
anticipated. 

TABLE 2: 	 COMPARISON OF IMPORTANCE OF DIFFERENT ITEMS 
IN PROJECT PAPER AND IN PROJECT SURMISSIONS 

PROJECT PAPER DETAILED PROJECT SUBMISSIONS 

Commodities 66% 85% 

Vehicles and Equipment 8% 4% 

Field Staff 10% 4% 

Operating Costs 10% 6% 

Miscellaneous 5% 2% 

100% 	 100% 

The first column contains percentages of total of $5,036,000 allocated to 
construction in the Project Paper. The second column is derived from 
total projected expenditures of MK 5,007,000 in the Detailed Project 
Submissions (see Table 1). 

Figure 3 presents the planned starting and estimated completion dates for each 
of the USAID-funded sub-projects. It is anticipated that construction on two 
projects (Chitipa and Zomba South) will not be completed by September 1985 and 
that construction on four projects (Mwanza, Chi1maliro Sout~, Zomha West, and 
Msaka) will be completed by September 1985 only if the projects are completed 
on schedule. 

Progress by the end of the second year of the project (March 30, 1983) is 
summarized in Table 3. First, progress on the engineering components of each 
sub-project is shown followed by the actual expenditures incurred on each 
sub-project. The table also shows the original budget for each sub-project as 
well as the proportion of the budget expended to date. The same information is 
presented in another form in Table 4, in which the actual and projected (in 
the Project Paper) expenditures over the first two years of the project are 
compared. The general conclusions to be drawn from these tables of USAID 
inputs into the construction program are: 

(l) 	 Actual expenditures on the earl y sub- proj ects were sl i ghtl yin 
excess of the projected expenditures, in part bpcause expenditures 
which would logically be spread over all projects (such as vehicle 
costs) were all attributed to the initial projects, and in part 

-16­



ltwDllde 

l(aslnjlt 


lfanj.ngu 


Iponga 


. Chltlpa 


tt...nza 


Chl...llro
........., 
I ...... ns ...bo 


"Isutu 


Sumulu 


"Ir.1I 


Mat..". 


Zomba S. 


ChI... llro S. 


Zombi W. 


"Siti 


Figure 3: USAID RURAl PIPED WATER PROJECT PROGRAM 



TABLE 3: PHYSICAL AND FINANCIAL PROGRESS OF USAID-FUNOED 
PROJECTS BY END MALAWIAN FY 1982 (HARCH 30, 19B3) 

INTAKE 

PROPORTION 

MAIN 
LINE 

CO~PLETEO 

TANK 

(~ ) 

BRANCH 
LINE 

TAPS PIPE 

EXPENDITURE 

VEHICLES 

(1,000 11K) 

rr:HER 
FY 81 FY 82 TOTAL 8UDGET 

PERCENT 
SPENT 

Liwonde 100 100 100 95 96 136 52 222 

Nanyangu/Kasinje 70 90 85 40 40 174 59 75 

lponge 95 90 5 20 15 22 20+ 365+ 7 877 184 128S 

ChUipa 100 30 10 0 0 * 42 67 

Mwanze 20 0 0 G 0 431 20 0 128 579 136 75' 

I.... 
CO 
I 

Chimaliro N. 

Hwansamho 

Hisuku 

I 

95 

100 

80 

95 

80 

80 

60 

40 

0 

10 

0 

0 

4 

10 

0 

14B 

ill 

13 

10 

4 

1 

0 

0 

0 

46 

56 

8 

204 

131 

22 

777 

236 

157 

86S 

83S 

54S 

Sumulu 100 100 100 30 1'3 103 8 0 16 127 41 49' 

Hirala 100 20 0 0 0 0 0 0 OX C 261 0 

Hakwawa 0 0 0 0 0 0 0 0 Q 0 108 0 

Zomba S. 0 0 0 0 0 0 0 0 0 0 93 0 

Chimal i ro S. 0 0 0 0 0 0 0 0 0 0 1,610 0 

Zomba W. 0 0 0 0 0 0 0 0 0 0 400 0 

Hsaka 0 0 0 0 0 0 0 0 0 0 590 0 

TOTAL 1,940 5,007 39'J, 
* Pipeline (HK 600,000) supplied by Japanese International Co-operation Agency.. . X Due to an admInIstratIve error expenditures at I11rala were attrIbuted to other proJects • 
+ In FY 81 expenditures were not accounted for by sub-project. 



TAilLE 4: SIIMMARY OF PROJECTEO AND ACTUAL CONSTRUCTION 
EXPENDITURE FR0I4 USAID BUDGET INCURRED IN FIRST 
AND SEr.OND YEARS OF PROJECT (IN UNITS OF 1000) 

YEAR nNE (APR '81 - MAR 'R2) YEAR TWO (APR '82 - MAR '83) YEAR ONE 30 TWO 

Dirp.ct 
by USAIO 

(MK) 

USAIO 
Through 

GOM 
(MK) 

Total 
(MK) 

Total 
~$ ) 

Projectp.d 
($ ) 

Dirp.ct 
by IISAID 

(MK) 

U5AID 
through 

GOM 
(MK) 

Total 
(MK) 

Total 
($ ) 

Pro­
jected 

($ ) 

Expend­
fture 

($ ) 

Proj­
ectert 

($ ) 

Expend 
Proj 
(~ ) 

COITIllOti it i es K333 K166 K499 $480 $584 K777 K213 K990 $951 $762 $1,431 $1,346 106Y; 

Vehicles and 
Equipment K10 K55 K6:> $63 $176 K"3 K3 K46 $44 $140 SI07 $ 316 34~ 

I 
~ 

\0 
I 

Field Staff 

Operating Costs 

0 

0 

K20 

K82 

K20 

K82 

$19 

$7') 

SI02 

$100 

0 

(l 

K27 

K151 

K27 

K151 

$26 

$145 

$124 

$125 

$ 45 

$224 

$ 226 

$ 225 

22~ 

100"' 

Miscellaneous 0 K41 K41 $39 $50 0 K20 K20 $19 $ 63 $ 58 $ 113 SlY; 

K343 K364 K707 $680 $1,012 K820 K414 K1,234 Sl,187 $1,214 $1,867 $2,226 84Y; 



because a bureaucrat; c del ay in formal approval for the Mi ra1 a 
Project caused some expenses incurred at Mira1a to be attributed to 
other projects. 

(2) 	 Actual expenditures on commodities were higher than foreseen in the 
Project Paper, while actual expenditures on vehicles, miscellaneous 
items, and, especially, field staff, were well nelow the projected 
1eve1 s. Expenditures on operating costs were sl ight1y higher than 
those foreseen in the Project Paper. 

(3) 	 Overall progress, whether measured in terms of either completed 
structures or expenditures, is satisfactory, suggesting that if the 
present pace is maintained the construction targets will be met at 
the end of the project. 

4.1.2 Maintenance Program 

The aim of the maintenance program is to develop appropriate institutional and 
engineering solutions to the maintenance and operation problems experienced in 
gravity-fed rural water supply schemes in Malawi. The USAID inputs into t~is 
program consist of salaries, office equipment, per diem for training courses, 
and operating costs. 

In Table 5, actual and projected expenses are compared for the first two years 
of project life. It can be seen that research and training expenditures have 
taken place more or less as predicted, but that actual expenditures for staff 
salaries and especially for the purchase of water meters have b~Jn consider­
iibly less than planned. For the program as a whole, expen(~"iture~ have run at 
about 68 percent of the level foreseen in the Project Paper. 

The exchange rate and proj ect payment s have been as foll ows: 

1980 1981 19A2 1983 Total 

MK per 1 US$ 	 0.A1 0.90 1.08 1.14 

Payments (103$) 	 700 1000 2000 2300 6,000 

Equivalent (10 3MK) 	 567 900 2160 2622 6,249 

The effective exchange rate is thus 1.04 MK per 1 US$. This effective ~xchangp 
rate is used in this and subsequent tables. The cost estimates in the Project 
Paper are listed by the U.S. Fiscal Year, running from October to September.
The actual expenditures are detennined for the Malawi Fiscal Year running from 
April through March. Although the project paper was based on the expectation 
that the project woulrl begin in October 1980, in fact expenditures only began 
in April 1981. Because of this difference it is possible to deal not with 
fiscal years but with "year of the project 1ife ," whi ch corresponds to the 
Malawi fiscal year. 
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TARLE 5: 	 PROJECTED ANO ACTUAL EXPENDITURES ON 
MAINTENANCE AND RESEARCH PROGRAM (x 1000) 

. 

Research Activities 

Office Equipment 

Lihrary and Publications 

Per Diem for Training Courses 

Staff Salaries 

Motor Cycles 

~- Water Meters 

I Operating Costs 

YEAR ONE (APR '81 - MAR '82) YEAR TWO (APR '82 - MAR '83) YEAR ONE & TWO 

USAID USAID 
Di rect Through Total Projected Direct through Total Projected Actual Projected I 

by USAID GOH by USAID GO~' 

0 

0 
f 
I I S20 

$15 

0 

0 1 1 
$20 

$10 II 
$40 

$25 1 
0 1(54 $52 $ 4 0 K17 $16 $ 2 $68 $ 6 In~ 

0 1 1 $ Ii 0 ! ! $ 7 ! $13 l 
0 K9 $ 9 $20 0 K16 $15 $20 $24 $40 601 

0 0 0 S 1 0 0 0 $ 1 0 $ 2 0 

$7 0 $ 7 S22 0 0 0 $16 $ 7 128 181. 

0 K5 S 5 1 6 0 K17 $16 1 6 $21 $12 75~ 

$73 194 $47 SR2 $120 $176 681. 



The categories used in the accounting system of the DLVW for this buctget do 
not correspond to the categories usee in the Project Pilper. Thus it is 
difficult to compare the budgets item by item without a very detailed analysis 
of the actual accounts, a task beyond the scope of the present eval uati on. 
Allocation of actual expenditures to each category is thus somewhat specula­
tive, and detailed comparisons of actual and projected expenditures by 
category are pointless. 

4.1.3 Monitoring, Coordination, and Evaluation Program 

This program has two major objectives: to introduce health education and 
sanitation activities in the areas served by piped water suppl ies and to 
provide data and analysis for project monitoring and evaluation. The USAID 
contribution is for the salary of a Public H~alth Coordinator, the vehicle and 
operating expenses for the health education activities, the services of a 
Senior Evaluation Specialist, and evaluation studies. 

The actual and projected expenditures for this program are pr~sented in Table 
6. The expenditures on the Public Health Coordinator and supporting facilities 
are low, primarily because the Public Health Coordinator was not appointed 
until ,July 1982, a year later than planned. With respect to evaluation 
activities, the Senior Evaluation Specialist was not hired by the RW$ and only 
about half the budget designated for evaluation research by local consultants 
was spent. A major new item was introduced into the project in the form of 
$99,000 worth of equipment for the Water Qual ity Laboratory of the DLVW. 

Overall inputs into this program were 84 percent of the inputs foreseen in the 
Project Paper. It is expected that the overall level of public health inputs 
foreseen in the Project Paper will be met uncter the current level of activity 
of the Public Health Coordinator. If pr~sent policies .:Ire followed, however, 
the expenditures on evaluation will be well below the levels budgeted in the 
Project Paper. 

4.1.4 P.:Iyments by USAID 

USAlO makes two kinds of payments in this project. For commodities and 
equipment, USAID pays the suppliers directly. Such payments havp been made 
promptly, facili'tating the flow of materials for the project operation. The 
second type of payment is di rect reimbursement to the GOM for expenditures 
incurred on the other items whi ch form part of the USA 10 cant ri buti on. rhere 
have been serious problems with the procedure for such payments, and there­
fore, it is worthwhile outlining this process in some detail. 

When the GOM purchases goods or services which are to be reimbursed by USAID 
(other than pipes, vehicles anci equipment), it issues purchasing orders (in 
some instances a Local Purchase Order, or LPO) or makes salary payments, as 
the case may be. When purchasing orders are issued, the supplier is reimbursed 
rapidly by the GOM. This process has worked well and material s and services 
are generally obtained by the RWS without delay. To be reimbursed by USAlO, 
the DLVW fills out a statement of expenditure, which usually covers a three­
month period. This reimbursement claim is sent to Treasury which in turn sends 
the claim to USAID for payment. 
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TARLE 6: ACTUAL AND PROJECTED EXPENDITURES ON THE 
MONITORING. CO-ORDINATION AND EVALUATION 
PROGRAM (X 1000) 

YEAR ONE (APR 81-MAR 82) 

Total
Expenrliture 

0 

K6 = $6 

0 

0 


0 


0 


$ 6 


Direct by
Projecterl USAID 

$54 I 0 


$ 8 
 0 

0 $99 

$25 $24 

$15 $18 


$ 6 
 0 

Sl08 

YEAR TWO (APR '82 

lISAID through
GOM 

0 

K2 

0 

0 

0 

K8 

- MAR '83) 

Total 

0 


$ 2 


$99 


$24 


$18 


$ 8 


$151 


Projected 

$30 

, 8 


0 

$27 


$ 5 


$ 8 


$78 


YEAR ONE & TWO 

Total 

0 


8 


99 


24 


18 


8 


$157 


Projected Percent 

84 
 0 

50
16 


00 

51 
 47 


90
20 


57
14 


84
$186 



During the first two years of the project, only two such claims were filed; 
the first for the period April-July 1981 and the second for the period 
August-December 1981. Despite the fact that OLVW and Treasury have continued 
to pay for the goods and services which are the obligation of USAID, no 
further submissions from DLVW to Treasury and then to USAID have been made. 
There are two reasons for this. 

The fi rst reaSO:1 invol ves the questi on of the doclJmentati on requi red by USAID 
for such reimburs~ment claims. All other donors require only a single summary 
page for reimbursement claims (see Appendix R). Since the accounting system 
followed at DLVW is simple and well-maintained, there is no difficulty in 
giving inmediate replies to any !iubsequent queries by the donors. Furthermore, 
the accounts are audited annually by the Auditor General and are accessible 
should USAID or any donor have queries about any item of the reimbursement 
claim. The documentation required by USAIO in support of such reimbursement 
claims is excessive and requires large amounts of time by the Assistant 
Accountant in DLVW. For example, each item presented to USAID for reimburse­
ment, whether invol ving the purchase of a MK20,000 truck or payment of a 
MK3.50 bicycle allowance, must be separately described on an accounting ledger 
containing ten columns of information. This is the fundamental reason why 
there has been such a backlog in the claims made on the USAIO funds. 

The second reason involves the fact that this backlog was not known to the 
management of RWS, to USAID, or, presumably, to Treasury who have been paying 
the claims. It is recommended that regular meetings involving the management 
and accounting sections of the RWS, the arlministrative section at Treasury, 
and the USAIO Program Offi cer be convened so that probl ems 1ike thi s do not 
persist. 

4.1.5 Remaining USAID Inputs 

In Table 7, estimates of the antiCipated expenditures by USAIO on ·the project 
are presented. If the Kwacha price of pipes and fittings remains constant over 
the life of the project, anticipated expenditures will be $600,000 less than 
the $6,000,000 provided. If the Kwacha price of pipes and fittings increases 
by 20 percent, anticipated expenditures will only be $100,000 less than the 
$6,000,000 budgeted. 

4.2 Government and People of Malawi Inputs 

The actual inputs by the Government and people of Malawi are compared in Table 
8 with the inputs foreseen in the Project Paper. The DLVW payments for project 
staff have been much higher ($97,000 instead of $64,000) th~n foreseen in the 
Project Paper because a number of temporary positions have been elevated to 
establishment positions, with the result that their salaries are now paid by 
the GOM rather than by USAID. (As is evident from Tabl e 4, there have been 
correspnnding reductions in the salaries paid by USAIO). 
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TARLE 7: ANTICIPATED USAID EXPENDITURES ON 
RURAL WATER SUPPLV PROJECT (x 1000) 

... _....... .. " ." 

Expendi ture Projected Total 
as of March 31 Expenditure Projected

1983 Apr '83-Sept '85 Expenditure 

Construction 
Program $4,814 

($3,450)z
$2,949$1,865 

($5,315)z 

Maintenance 
Program $ 120 $ 150 $ 270 

Monitoring 
~o-ordination and $ 157 $ 125 $ 282 
Evaluation 

$5,366TOTAL 
($5,867 )2 

Notes on Table 7: 

l. 	 It is assumed that annual expenditures on the maintenance program will 
run at $60,000 per annum (slightly higher than the levels in the Project 
Paper) and that expenditures an the monitoring, co-ordination and 
evaluation components will run at $50,000 per year, the level foreseen 
for FV '83 and FY '84 in the Project Paper. 

2. 	 Projected expenditures on construction are calculatec1, first asstlTling 
that present prices for pipes and fittings stay constant in Kwacha and, 
second, assuming that prices for pipes and fittings (in Kwacha) increase 
by 20 percent. 
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TARLE 8: PROJECT~O ANn ACTUAL CONTRIijUTIONS 8Y 
GOVERNMENT AtiD PEOPLE OF MALAWI (x 1000) 

YEAR ONE (APR '81 - MAR '82) YEAR TWO (APR '82 - MAR '83) YEAR ONE ~ TWO 

From 
Gmt 

from 
vn lagers 

Total 
(K) 

Total 
(S) 

Projected
in PP 

From 
GOH 

From 
Vi llagers 

Total 
(K) 

Total 
(S) 

Projected 
in PP Actual Projected S 

I 
N ...... 
I 

DLVW: Staff 

RWS Office 
Space 

Effecting 
hOUSing subsidy 

Office Equipment 
&supplies 

Easement costs 

Hoo: Staff 

Otller expenses 

SELF-HELP LAHOR 

K45 

K5 

Kll 

K2 

0 

0 

0 

0 

0 

U 

0 

0 

Kl 

0 

0 

K306 

K45 

K5 

Kll 

K2 

Kl 

0 

0 

K306 

S50 

$ 6 

$12 

$ 2 

$ 1 

0 

0 

$340 

S31 

1 
$3D 

\ 
a 

0 

$343 

K51 

K5 

K12 

K2 

0 

K19 

K5 

0 

0 

0 

0 

0 

K2 

0 

0 

K374 

K5l 

K5 

K12 

K2 

K2 

K19 

K5 

1(374 

$47 

$ 5 

$11 

$ 2 

$ 2 

$18 

$ ., 

$346 

$33 

1 
$38 

\ 
0 

0 

$392 

$97 

$11 

$23 

$ 4 

$ 3 

$18 

$ 4 

$686 

$64 

1 
76 

I 
0 

0 

$735 

152 

54 

-
-

93 

$411 $412 $435 $463 $846 $875 97 I 



The cost of housing for RWS staff is estimated to be MK100 per month less than 
the market cost of similar housing. The effective housing subsidy is therefore 
calculated at MKI00 per month for the 10 staff allocated government houses. 
The RWS staff occupy about 1/40th of the office space in Tekwere House, for 
which the Government of Malawi pays an annual rent of MK184,000. 

By transporting supplies directly to the project sites where the materials are 
stored in temporary warehouses (where necessary) which are paid for by project 
funds, the program manages to avoid either paying for or using any other 
storage facilities. 

Approximatel y one square meter of easement is requi red for each meter run of 
pipeline. This land is donated by the villagers. The total easement cost is 
using an average land value of MK30 per hectare, a figure supplied by the 
Principal Valuation Officer, DLVW. 

From thi 5i table, the sel f-hel p 1 abor contributi ons can be estimated t1S 
follows. Using figures on the total length of pipeline in each project and the 
proportion of pipeline laid by April 1, 1983 (as calculated by the Development 
Division of the Office of the President and Cabinet), it is estimated that 827 
kilometers of pJpeline were laid by April 1, 1983•.It is estimated that 
approximately 45 percent of this work was completed in the first year and 55 
percent in the second year. Since digging preceded the laying of the pipe­
lines, it is assumed that 50 percent more trench was dug than pipeline laid, 
giving a total of 1,240 km of trench. DLVW figures indicate that on the 
average each villager digs approximately two meters of trench per day, and 
backfill s about 1-1/3 meters of trench each day. Assuming that 1,240 km of 
trench were opened and 827 km of trench backfilled, approximately 1,030,000 
person days of work were expended in digging and back','ill ing pipel ines. 

The villages also carry out other tasks on the site, such as the trans­
portation of materials. It is assumed that these acti~ities increase the labor 
input by 10 percent and thus 1,133,000 person days of labor were contributed. 
The minimum wage paid by contractors for unskilled labor in rural Malawi is 
MKO.70 per day. It is assumed that the shadow pri ce of 1abor is lower than 
this, and is assumed to be MKO.60 per day. The total value of the self-help
labor is thus estimated to be MK680,000, of which MK306,000 werp. contributed 
in Year One and MK374,OOO in Year Two. The exchange rates used were US$ 
MKO.90 in 1981 and MK 1.08 in 1982. 

Under the HESP program, the MOH pays salaries of 16 health assistants, 64 
surveillance assistants, and 14 supervisors. The fi rst two cadres spend 60 
percent and the supervisors 10 percent of their time on HESP activities and 
are paid average monthly salaries of MK117, MK22, and ~K333. It is estimated 
that these cadres had been working approximately six months on the HESP 
project prior to AIJ.'il 1983, giving a total MK13,466 for FY '82. The MOH also 
pays the Public Health Coordinator a salary of MK583 per month, or MK5247 in 
FY '82, giving a total MOH contribution of MK18,715 for staff salaries. It is 
estimated that other MOH expense..::. amount to about 25 percent of the 
expenditures on staff salaries. 

Although no mention is made of inputs by the Ministry of Health in the 
Project Paper, these inputs have been substantial, with expenditures for 
personnel on the HESP project amounting to $22,000 in FY 1982. 
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The major contribution of the project benefici aries, namely thei r sel f-hel p 
labor, has occurred at about the level s foreseen in the Project Paper. As 
shown in Table 8, actual self-help contributions over the first two years of 
the project totalled $686,000 against an anticipated figure of $735,000. The 
overa11 cont ri but i on of the Government and people of Malawi has been at 
anticipated levels, and project targets are likely to be met. 

4.3 Other Inputs 

Although not included in the Project Paper, the suh-projects funded under the 
USAID project have benefited by inputs from other sources. In the interests of 
a full accounting of the actual project costs, estimates of these costs are 
presented in Table 9. Over the first two years of the project these inputs 
have accounted for over $800,000. The level in subsequent years is expected to 
be much lower since no other contribution to commodity purchases is expected 
from S\l'" sources. 

Inputs by other governments and other agencies were not considered in the 
Project Paper. They are included in this analysis since they provine inputs to 
the proj ects supported by USAID. The input by the Japanese Interntlti anal 
Co-operation Agency is in the form of MK600,OOO for the pipes for the Chitipa 
project. The inputs by the Governments of the Netherlands and the United 
Ki ngdom and by the Vol untary Servi ces Overseas (UK) and Peace Corps (US) 
programs are in the form of "topping Up" of the Salaries of the Principal 
Water Engineer and the Senior Water Engineer and for additional expenses 
incurred in placing four "volunteer" engineers in the Rural Water Section. The 
"topping Up" inputs are estimated at $33,000 per senior officer per year, 
while the expenses for "volunteers" are estimated to be $10,000 per person per 
year. 

4.4 Summary of Project Inputs 

The inputs by USAID, the GOM, the beneficiaries of the scheme, and other 
agencies over the first two years of the project are summarized in Table 10. 
The USAID component and the sel f-hel p component occurred at level s sl ightl y 
lower than those foreseen in the Project Paper, while the GO~ inputs and 
inputs from other agencies occurred at much higher levels than those foreseen 
in the Project Paper. Overall inputs into the USAID-funded projects exceeded 
those foreseen in the Project Paper by 11 percent. 

4.5 Summary of Recommendati ons 

USAID, DlVW, and Treasury should hold regular meetings to discuss invoicing 
and payment issues. 
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$670 

TABLE 9: P~OJECT INPUTS FR0I4 OTHER SOURCES ex 1000) 

YEAR ONE 

Salary
Augmentations 

0 

$30* 

$30* 

$40* 

YEAR TWO 

Salary
Augmentations 

0 

$30* 

$30* 

$40* 

YEARS ONE AND TWO 

$670 

$ 60 

$ 60 

$ 80 

$870 



TABLE 10: SUMMARY OF USAID, GOM, SELF-HELP AND 
OTHER INPUTS OVER FIRST TWO YEARS 

($ x 1000) 

Actual Projected Actual 
Inputs Inputs Projected 

USAID $2,144 $2.588 83% 

GOM $ 160 $ 140 114% 

SELF-HELP 

OTHER 

$ 686 

$ 870 

I 
I 

$ 735 

-

9J% 

-

,-.. 

TOTAL 

-'.' --­

$3,860 $3,463 111" 
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Chapter 5 

PROJECT OPERATION: INSTITUTIONAL DEVELOPMENT 

5.1 	 Project Development Activities of the Department of Lands, Valuation and 
Water 

5.1.1. Water Systems Planning 

Planning consists of the decision-making processes necessary to prepare 
project proposal s for funding and to establ ish implementation schedules for 
proj ect development acti vities. These processes i ncl ude project identi fi ca­
tion, the detennination of technical feasiblity, proposal preparation, and 
construction scheduling. 

The Rural Water Section (RWS) of the DLVW has responsibil ity for project 
planning, although several other GOM organizations and local authorities are 
involved in the decision-making (for an organization chart of the Rural Water 
Secti on of the DL VW, see Appendix C). The pl anni ng process in the RWS has 
gradually evolved over the past 15· years into a well-established set of 
procedures, which since 1980, have incorporated USAID review, approval, and 
funding requirements. Overall project development follows a s.easonal cycle 
because DLVW budget approvals are controlled by the GOM fiscal year and some 
field activities are avoided during the November-April rainy season. Large 
projects may take three years or more from initial project identification to 
final facil ity commissioning, although smaller schemes are often completed in 
less than two years. 

The following represents the main planning elements in the Malawi rural piped 
water program. New projects are proposed to the RWS by either (a) a request 
from a district development committee, (b) a request from the Ministry of 
Agriculture and Natural Resources as part of its program for areas of 
agriculture potential, or (c) on-going investigations within the R\~S itself. 
The RWS investigates all such requests and prepares a preliminary feasibility 
report on the technical aspects of the proposed project. This report includes 
field estimates of service area and current population, minimum available 
streamflow, agri culture potenti al and 1i kel y future popul ati on, and approxi­
mate costs. The report al so incl udes a sketch pl an of the syst~m and a 
recommendation regarding project feasibility. Following d~oartmental review 
plus whatever additional field studies are required, recommellded projects are 
forwarded for funding review. In the past, proposal s for large projects were 
routed via Treasury to international funding agencies while small projects 
were generally earmarked for internal GOM financing. 

Since the advent of the USAID program, project planning involves the 
preparation of an Annual Construction Plan by the RWS for review and approval
by USAID. This plan includes the following: 

1. Design reports for each proposed scheme 

2. Engineering designs and population estimates for each scheme 
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3.·Justification for any changes in the previous plans 

4. Discussion of special environmental concerns 

5. The previous year's quarterly progress and financial reports 

6. Implementation schedules for each scheme. 

Prel iminary field studies are nonnally carried out by the RWS during the July­
September dry season. The results of these studies are reviewed within the 
DLVW during October-November, and preliminary engi~eering design on selected 
schemes is perfonned during January-February. In January, the DLVW submits 
preliminary estimates for new schemes for the ne:<t fiscal year to Treasury 
(the Ministry of Finance), and in February it submits the Annual Construction 
Plan to USAID. Technical review of the plan is nonnally carried out in a 
mattt!r of weeks by the USAID '~ission in Lusaka, Zambia. Final approval by 
USAID for funding the pl an 1 s given to Treasury in the form of a Project 
Implementation Letter. During this same period, detailed estimates for the 
proposed schemes are developed within the DLVW and are approved by Parliament 
in March for the fiscal year starting 1 April. 

In general, there has been a high degree of approval by USAID of the Annual 
Construction Plans. All five schemes proposed by the DLVW in both 1981 and 
1982 were approved. Among the schemes proposed in 1983, one was fully approved 
(Zomba West), one was conditionally approved (Zomba Sout.h), and two others 
were deferred because of problems with their catchment areas that need to be 
resolved. USAID approval of the Zomba South scheme was conditional because of 
the need to construct a dam rather than the simple stream intakes of other 
sub-projects. (See section 6.1.2 for a further discussion of the Zomba South 
scheme. ) 

Overall, the pl anni ng procedures of the RWS appear to be well-suited to the 
technical conditions in the field, the personnel resources in the OLVW, and 
the fiscal cycle of the GOM. Cooperation between the OLVW and USAIO has been 
goorl, and project reports and requisite review and approvals have been carried 
out in a timely manner. For the future it is advisable that close coordination 
occur between the surface water and groundwater activities of the DLVW. 

5.1.2 Water Systems Design 

Design consists of the engineering techniques necessary to determine final 
technical feasibil ity and to prepare construction drawings and estimates of 
materials needed and costs. This work is done within the RWS by project 
engineers who are stationed either in the regions or at headquitrters. Project 
design is undertaken after review and approval of the preliminary feasibility 
report by the DLVW. 

The procedures for project design are based upon accumul ated program 
experience and are well documented in a field handbook (first produced 
December 1977, revised May 1982) used by RWS personnel. Although not a 
definitive engineering text, ·the handbook provides reasonable and clear 
guidance on the mai n techni cal elements of the piped gravity schemes. System
elements, such as intakes, tanks, and taps, are based on standard designs and 
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type drawings. The task of the designer, therefore, is primarily one of 
fitting standard designs to variable field situations. Many cost elements are 
also standardized. Storage tanks, for example, are built by contractors with 
paid labor using materials supplied by the DLVW. A contractor is paid a fixed 
amount based on the s1 ze of the storage tank for suppl ying the 1 aborers and 
carrying out the construction. 

The design criteria in the handbook appear to be appropriate for the schemes 
undertaken wi th USAID fi nanc i ng. Random checks of both proj ect des i gn plans 
and actual systems in the field showed that the design criteria in the field 
handbook are closely followed in project implementation. 

A typical piped gravity project consists of one or more simple concrete 
intakes on a protected mountain stream leading to a small concrete screening 
tank, then to a larger concrete sedimentation tank, and finally to a series of 
concrete storage tanks of various si zes depending upon the flow rate. Pipe
mains connect the tanks and smaller branch lines carry water to one hundred or 
more cOl1ll1una 1 water taps located throughout the servi ce area at poi nts of 
population concentration and at schools, health units, etc. Being gravity 
powered, the scheme is designed for continuous flow, whereby water enters the 
stream intake throul;1hout the day. The system components are conservati vel y 
designed to allow all taps to operate ~imultaneously at the design flow rate. 
Some of the key design criteria and procedures used on the USAID-financed 
schemes are the following: 

(1) 	 water consumption = 6 gal/cap/day (27 lit/cap/day) all from public 
taps (no house connections) . 

(2) 	 water tap flow rate = 1 gal/min (0.076 lit/sec) 

(3) 	 storage tank volume = tank inflow over 8 hours 

(4) 	 water tap service population = 120 to 160 people per tap 

(5) 	 service populations 

existing population = 1977 census populatio~+ 2.6% annual increase; 
potential population = 100 to 300 per km (based on traditional 
agricultural practices) 

(6) 	 pipe sizes = 12 to 20 mm for taps; generally 25 to 160 mm for mains 
and branches 

(7) 	 pipe material = PVC for most lines; some steel for intakes, tanks 
and around taps 

(8) 	 break pressure tanks = used when pressure head exceeds 330 ft. 
(class 10 pipe) 

5.1.3 Water Systems Procurement 

1. 	 Tenders: Where goods and services are to be purchased, the project
generally follows the 'relevant USAID and GOM procedures. In the case of 
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the major commodity (PVC pipe), the R\~S obtai ned quotati ons at the 
beginning of the USAID project from suppliers in Gennany, Holland, 
Zimbabwe, and Kenya and from the single producer in t4alawi. (U.S. pipe 
could not be used because the metric system is 1n use in Malawi.) 

D£Hvered to Lilongwe, materials from all foreign suppliers were found to 
be more expensive than from the local manufacturer. The decision was thus 
made to purchase PVC pipe from the local manufacturer. Over the two ye~rs 
of the project the price for pipes has not increased. Service continues 
to be satisfactory. It is recommended that quotations be obtained again 
from other suppliers and that the purchase of the remaining pipes be 
subject to a comparison of all relevant costs. It is expected that the 
transport problems and costs of shipping goods to Malawi thr'ough the port 
of Beira will continue to give the advantage to the local pipe 
manufacturer. 

With respect to the purchase of other equipment, a vl1riety of procedures 
are followed and appear to be adequate to ensure both competitive prices 
and the necessary flow of goods and services. 

2. 	 Availability of Funds: After the project designs are prepared and 
approved by both USAID and the DLVW, tJSAID issues a Project Implementa­
tion Letter (PIL) to Treasury so that funds for the project may be made 
available. In most of the sub-projects this process has worked smoothly 
and the projects have been initiated as planned. In a couple of cases, 
however, there have been long delays between the issuing of the PIL and 
appr'oval by Treasury. In the case of the Mirala sub-project, for 
instance, the PIL was submitted ir August, but approval from Treasury 
came only in May. Because of the seasonal nature inherent in project
scheduling, it was necessary to start both the ~1irala and Zomba West 
projects prior to fonnal approval from Treasury. As with other proolems 
involving Treasury (~ee section 4.1.4), it appears that regular meetings 
involving USAID, the DLVW, and Treasury would minimize such delays. 

3. 	 Payment: As outlined in Section 4.1.4, there are two major mechanisms for 
payments to the project. USAID can make direct payments first to 
suppliers of pipe, vehicles, and equipment where USAID is responsible for 
such payments anrl second to the GOM for its reimbursabl e expend; tures. 
Where goods or services are paid by the GOM, payment is either made 
directly by DLVW (as in the case of salaries) or by the OLVW issuing a 
purchase order, as in ~he case of the purchase of commodities or payment 
of contracts. Where such expenditures are part of the USAID contribution, 
the DLVW prepares a reimbursement claim. Aside from the problem of 
excessi ve documentation requi red by USAID for the reimbursP.lllent cl aims, 
this process has worked and continues to work smoothly. ~s long as USAID 
and the GOM continue to pay bills promptly the smooth flow of goods and 
services necessary for the implementation of the project is assured. 

4. 	 Inventory Control: Due to the smooth functi oning of the private sector 
suppliers and the excellent cooperation elicited by the water program, 
inventory control is a relatively simple process. For the major item 
(pipes), ordering is done several months in advance anc1 the pipes are 
transported directly to the contruction site. No serious delays due to 
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unavailability of materials on site have occurred, and no costs have been 
incurred for storage or warehousing of supplies. 

5.1.4 Water Systems Construction 

Construction activities are highly dependent upon seasonal factors. In 
general, intake construction occurs in the dry period, August-October, before 
the rainy season. Marking of the pipeline route takes place in October, before 
planting, and the main trench digging program begins in February-March during 
a lull between planting and harvesting. In the normal course of events, the 
main program of pipe laying begins in May-June and continues as long as 
necessary in the dry season. Self-help village labor is used for pipeline 
marking, trench digging, pipe laying, and backfilling. Contractors with paid 
laborers are used for the construction of reinforced concrete tanks. 

A significant feature of the RWS program is that the project manager in charge 
of overall construction is also the engineer who designed the scheme. This 
integration of theory and practice provides project engineers with a rapid and 
automatic feedback on the results of their designs. Given the greater flexi­
bility required in rural system designs, the linking of design and construc­
tion emphasizes technical proficiency and professional motivation in project 
engi neers. 

Day to day construction supervision and direction of construction activities 
are carried out by a water supervisor with the assistance of one or more water 
project operators. These individuals are responsible for directing both the 
self-help activities of villagers and monitoring the progress of paid con­
tractors. During construction, weekly progress reports are prepared by the 
water supervisor and sent to the project engineer. After completion of 
cons t ruct ion, one of the water proj ect operators becomes a monitori ng 
assistant who is permanently posted to the scheme and is responsible for 
routine inspections and training of the villagers in mai"tenance and minor 
repai rs. 

Water supervisors and water project operators work through volunteer leaders 
in directing the numerous self-help activities in the projects. Given the 
uncertai nti es often found in sel f-hel p acti viti es, thi s procedure appears to 
work extremely well. Construction schedules are rarely unduly delayed, and a 
visit to several project sites revealed generally high qual ity construction 
work. 

5.2 Project Development Activities of the Ministry of Health 

5.2.1. Environmental Health Personnel Staffing 

MOH personnel involved in the Health Education and Sanitation Promotion (HESP) 
component of the Project include regional and district health inspectors, 
health assistants, and health surveillance assistants. Together, these 
personnel constitute a significant proportion of the health inspectorate of 
the Environmental Health Services Division. The health inspectorate is headed 
at present by an experienced Senior Health Inspector who is filling in 
temporari 1 y for another man who is studyi ng ; n Eng1 and. Whpn the 1attar 
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returns, he will occupy the position of Chief Superintending Environmental 
Health 	Officer.* 

The head of the Envi ronmental Health Services Di visi on reports at present to 
the Chief Medical Officer (CMO) who also supervises the Principal Health 
Coordinator, (see chart in Appendix E). In the future there may be it Deputy 
Chief Med~cal Officer interposed between the CMO and the head of various 
divisions. The overall organization of the Ministry of Health remains, 
however, rather uncertain. 

Personnel of the Envi ronmental Health Services Divisi on assi gned to the HESP 
component of the rural pi ped water proj ect represent onl y a small proporti on 
of the total number in each category. Of a total of 277 health surveillance 
assistants, only 64 are assigned to HESP. Similarly, only 19 of 87 health 
assistants and seven of 60 senior health assistants are assigned to the 
project. In each of the twelve districts (out of a total of 24) in which the 
HESP component is found, the district health inspectors serve as overall 
supervisors. Regional health inspectors are responsible for all activities in 
their respective regions in a general sense. 

5.2.2 	 Activities of the Principal Health Coordinator and the Health 
Education and Sanitation Promotion Component 

The Principal Health Coordinator (PHC), called the Public Health Coordinator 
in the Project Paper, occupies a pivotal role in assuring the inputs of the 
MOH in support of the rural piped water program. In his line position in the 
Ministry, the PHC reports directly to the Chief Medical Officer and laterally 
to the Principal Health Officer who heads the Environmental Health Services 
Division. 

The Project Paper defines the following objectives relevant to the HESP 
component of the Project: 

(1) 	 to strengthen and coordinate the rural piped water program with the 
MOH 

(2) to expose up to 202,000 rural villagers to health education relating 
to improved sanitation and hygiene practices 

(3) to focus health education 
within each of the locations 

activitie~ in. sanitation and 
receiving rural pired water 

hygiene 

(4) to train Malawians in basic health and sanitation education 

* 	 Under a proposed scheme expected to be approved in the next few weeks 
Health Inspectors will be called Envi ronmental Health Officers and Health 
Assi~tants will be called Environmental Health Assistants. The title Health 
Surveillance Assistant will remain unchanged (see chart in Appendix E). 
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These objectives were developed in view of the loosely organized health 
education and sanitation activities carried out in the rural piped water areas 
prior to the USAID project and the deep conviction that simply providing clean 
water could not alone assure improved health status without concomitant health 
education and sanitation inputs. The MOH had the personnel resources capable
of providing these inputs but had not been called upon to assist the RWS prior
to the USAID project. 

The Principal Health Coordinator has been in his post since July 1982, a year 
later than anticipated by the Project Paper. After a familiarization trip
throughout the country in August, 1982, he began preparing c1efinitive plans
for the HESP component. A 1982 fi rst quarter report referred to 23 USAID­
funded water schemes (now 16) in which HESP activities were to be initiated. 
Ten of these projects were under construction at the time. The report also 
1 i sted 37 water schemes, most of them compl eted, whi ch had been funded by 
other sources. The results of a December 1982 survey of the number of village 
health committees found in water project areas is shown in Table 11. 

Table 11. 	Number of Villages with Village Health Committees by Piped 
Water Project (as of 29 December 1982 with 15 of 53 projects
reporting) 

No. with Village 
Project AID Financed? No. of Villages Health Committees 

Mulanje West 
Lifani 

No 
No 

149 
88 

81 
? 

Makwawa Yes 56 14 
Kawinga
Muhuju 
Lingamasa 
Kasi nje
Nanyangu 
Mwansambo 

No 
No 
No 
No 
No 
Yes 

134 
79 
69 
10 
25 
30 

? 
? 
? 
2 
5 
1 

Sumulu Yes 46 1 
Liwonde No 34 3 
Chagwa
Uedza 

No 
No 

25 
2 

? 
? 

Chinkwezule No 1 1 
Karonga No 48 ? 

Although the results of this survey were incomplete, they nevertheless 
indicate that in Decemher 1982 only a relatively small number of health 
committees were left over from the cholera epidemic of 1974 when such 
committees were widel y establ i shed. Si nce the vill age health committee is 
intended to hecome the main vehicle for the delivery of HESP services, it was 
apparent that much attention had to be given to methods of community organiza­
tion. Coupled with this initial problem was the relative insufficiency of 
field personnel, principally health surveillance assistants. Some districts 
with rural piped water projects (particularly those financed by USAID) had no 
health surveillance assistants. 
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A National Health Education Seminar, held February 7-11, 1983, was used to 
kick off the HESP component. This seminar emphasized the need for all field 
workers to possess the ski 11s necessary to work with vi 11 age committees. 
Workshops for the training of trainers and field worker training (held with 
support from the WASH Project) in April-June 1983 enabled personnel of the 
Environmental Health Services Division to become actively involved in health 
education and sanitation activities related to the rural piped water project. 
These training activities occupied most of the time of the Principal Health 
Coordinator during the first six months of 1983. Aside from this training, 
other accomplishments have also been noteworthy: 

(1) 	 Thirteen of the 16 USAID project areas have been reached by the HESP 
program. 

(2) 	 An overall HESP project strategy has been developed (see Appendix 
F) • 

(3) 	 A project recording and reporting system has been developed and is 
undergoing field trial. 

(4) 	 The production of visual aids has begun and some pre-testing has 
been initiated. 

(5) 	 There has been some experimentation with improved pit latrines. 

(6) 	 Some demonstration laundry slabs have been constructed. 

The main strategy of the HESP component under the leadership of the PHC has 
been to work through village health committees (VHC). Each field worker is 
assigned ten target villages (ultimately slated to be 25) in which he is to 
encourage the formation or the strengthening of vi 11 age health committees. 
After the committee has been estab1 i shed, members are given s()lT1e orientati on 
in order to increase their understanding of health problems and to encourage 
them to take more responsibility for the health and well-being of their fellow 
villagers. Every attempt is made to enhance community participation, an 
approach essential to all forms of primary health care. 

There are several prob1 ems confronting the HESP component. The shortage of 
field workers remains unchanged since the beginning of the USAID project. Some 
districts with piped water schemes have only one or two field workers; still 
oth~rs have none as yet. An estimated 56 additional health surveillance, 
assistants are needed. There is a shortage of transport for field workers and 
thei r superv i sors, but especi ally for the former. Most still move about on 
foot. Furthermore, the work schedule of the PHC is extremely demanding. It has 
become virtually impossible for him to both manage the HESP component and give 
adequate supervision to training activities. There is a relatively slow pace 
to the development of relations between the ~OH and the DLVW. And last is the 
probl em of vi sual aids. They neerl to be carefully pretesten before they are 
produced in quantity. 

Despite the above problems, the evaluation team believes that the Project 
Paper objectives will be achieved if the present pace of activities remains 
the same. By 1985, all 16 USAID project areas should have on-going health 
education and sanitation activities. In addition, it is recommended that the 
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HESP component be strengthened along the lines of a project supplementation 
amendment now bei ng prepared by the MOH for submi ss i on to USAID. With thi s 
improved capability, HESP should be able to reach 480,000 rura1 villagers (120
field workers x 10 villages x 400 inhabitants/village) by the end of the USAID 
project; a total twice that anticipated in the Project Paper. 

In sUlTlllary, the Principal Health Coordinator has done a remarkilble piece of 
work in getting the HESP component off and running in only one year. Most of 
the project objectives for this component hilve been at least partially 
achieved. Greater assurance of achieving these objectives can be obtained by 
taking the following recommended steps: 

(1) 	 give full support to that porti on of the proposed HESP proj ect 
amendment that woul d fi nance addi tiona 1 health survei 11 ance 
assistants and continuing training activities; 

(2) provide every field worker with a bicycle that he/she can ultimately 
purchase; and 

(3) establish a protocol for pretesting 
carefully with every new aid. 

visual aids and follow it 

5.2.3 Role of Village Health and Tap Committee 

Village health and tap cOlTlllittees are the chief instruments of promoting 
changes in health and sanitation related behavior in the rural piped water 
program. 

Prior to the USAID project, tap committees were already in existence in the 
completed projects. With memberships varying from four to ten, composed mostly 
of wornen, but with a man frequentl y as chai rman, these committees had 1 imited 
roles in promoting sanitary practices. Among their duties were enforcing the 
rules regarding the use of tap water, .ensuring the cleanliness of the apron 
and surroundings, seeing to the periodic cleaning of the soakaway pit,
replacing the washer at intervdls, and collecting money to replace a broken 
tap or repair a cracked apron. Instructions for carrying out these functions 
were given by the monitoring assistant during the tap opening ceremony and 
reinforced during periodic visits (on average twice a year). Enforcement lay
also in the project committee in case of non-compliance of the tap committee 
or negligence on the part of the monitoring assistant. 

Health committees al so existed prior to the USAID project, most dating from 
the cholera epidemic of 1973-74. It is difficult to determine the proportion 
of project villages with health committees but undoubtedly the number varies a 
great deal from di stri ct to di stri ct. As noterl above, a survey to determi ne 
thi s proportion produced onl y incomplete results. These proporti ons were high
in Mulanje but low in districts where cholera was not such a problem or, as in 
Machinga District, where health surveillance assistants were too busy treating 
cholera cases to spend time organizing cOlTlllittees. 

The Project Paper called for "careful study of the val ues, attitudes and 
practices, and identification of the best way to exchange existing practices 
for healthier ones; and the inclusion of local residents in health education 
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acthities." The promotion of these activities was to be based upon the 
utilization of well-established community organizations. 

The present status of the education activities at the village level gives rise 
to a number of questions regarding future directions. The paper, Water by the 
People, by L.A.H. Msukwa and B.F. Kandole (1981), which is based on observa­
tions in the Zomba East project areas, reported a relatively low 1eVF~1 of 
acti vity of tap committees. Most persons interviewed were not aware of the 
committee and did not know the names of its members. According to the paper, 
most tap committees were not having regular meetings and some in fact had been 
reduced to a single member living near the tap. 

()bservations in the field by the evaluation team resulted in the impression 
that tap committees in the newer project areas tended to be more active and 
have regular meetings~ Tap committees in older project areas seem to be 
relatively inactive. 

Health committees, too, had become inactive in many instances. A primary task 
of MOH field personnel is frequently to revive an old health committee rather 
than to form a new one. Field staff have currently revived or formed an 
average of six health committees each, for a total of at least 450 health 
committees in the overall rural piped water area. All committees have ten 
members each with women comprising from four to seven members in the few that 
were vis"ited during the evaluation. Most health committees are ch3ired by men. 
In terms of the HESP strategy (see Appendi x F), most health committees have 
progressed to the problem-analysis stage where cQlTlmitte~ members list and 
prioritize perceived health problems. It was observed that there is at least 
one tap committee member on each health committee, although there may be 
several. There is no apparent conflict between the committees, since t"e 
responsibilities of the tap committees are relatively restricted while the 
health committees have a broader set of duties. In one village, for example, a 
health committee had helped to revive eight dormant tap committees. In 
general, all health committees appeared to have taken seriously their role as 
the health educators of their neighbors. 

Problems are relatively minor. Health committee members appear rel uctant to 
suggest activities and projects, perhaps waiting for r~OH and DLVW personnel to 
make suggestions. Only one vill age health committee had any funds, although 
most could see some use for them. 

At the end of the USAID project there should be a total of 1,200 or more 
functioning health committees with 120 field agents having 10 committeeS each. 
They will promote sanitation and related health practices, such as latrines, 
refuse pits, protected water storage, proper dish drying, washing slabs and 
oral rehydrati on. Most committees should have achieved a degree of strength 
through improved organization, better management of activities, and increased 
confidence in their abilities to solve problems. 

To strengthen further the above committees, it is recommended that: 

(1) 	 the HESP program continue as planned, 

(2) 	 simple fiscal and management training of village health committees 
be added, 
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(3) 	 inactive tap committees continue to be revived, and 

(4) 	 selected tap committee hlembers he included in village health 
committee training. 

5.3 	 Water Systems Maintenance 

5.3.1 Routine Operation~ and Maintenance 

Eval uations of water projects normally address the issues of operation and 
maintenance (O&M) together. In the case of the rural piped water program in 
Malawi there are virtually no operational activities requiring constant 
attention. There are no mechanical pumping devices or machines which need fuel 
and close attention. There does exist, however, a maintenance program as well 
as a monitoring program for the completed schemes. 

The maintenance program refers to the periodic inspection of taps, aprons, 
pipes, intakes, tank~, and sluice valves; th~ replace~ent or repair or ~ama~ed 
or worn parts; and the cleaning of tanks by non-pald IJsers. The mon1torlng 
program assists this local self-help maintenance program by providing project­
wide periodic inspections, technical back-up in major repairs, training of the 
users, provision of supplies, and collection of information by paid employees 
of DLVW. 

The maintenance and monitoring programs of the DLVW originated in Mulanje 
District (460,OOO users) prior to the initiation of the USAID-financed 
proj ect. These programs are carri ed out by a small staff of former const ruc­
tion field assistants in Mulanje. Additional staff have also been proposed for 
Zomba District and the North region. 

The Project Paper called for the improvement of the maintenance program "for 
cOlllpl eted sub-projects. II The USAID project supported thi s effort with over 
$230,000 for staff salaries, operating expenses, equipment, training, and 
transport. Research activities (amounting to $100,000) were 1isted in the 
Project Paper under the maintenance program but they are not included in this 
discussion since they do not relate to the eXisting maintenance program. 

After two and a half years, the maintenance and monitoring program within the 
rural water section of the DLVW is well established. A one-year study of self­
help maintenance organizations in Mulanje District. indicated an average of 
nearly 90 percent level of service for six sub-projects or schemes. In other 
words, water was available at the community taps almost 90 percent of the 
time. The average time to repair the pipe or tap took under five days. 

The volunteer maintenance program at the village level consists of a tap 
committee, a repair team, and a watchman. The tap committee is responsible for 
enforcing rules, keeping the apron clean, replacing faucet washers, repairing 
or replacing the tap itself and reporting system breakdowns. The repair teams 
ccnsist of elected vol unteers who receive basic training in pipe repai r from 
DLVW staff. They are responsi bl e for repai rs, any pipe breakages, and tap 
replacements. The watchman is responsible for the periodic cleaning of the 
main intake for the total system. He is generally paid some compensation by
the community, project committee, or local chief. Table 12 summarizes the 
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30,000 Gallon 
storA.ge tank­
Niral:t Project 

New top and apron-Kasinje Project 
Villagers with Richard Ainsworth 
Public Health Coordinator, to\inistry 
of Health 

Clothes washing slab 
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Table 12 


Community Maintenance Inputs: Mulanje District 


A. 	 Money - Annual 

1. 	 Salaries of Watchman 
4 Watchmen x MK 180.00/yr 

2. 	 Purchase of new faucets 
250 faucets x MK 4.00 

3. 	 Purchase of cement to repair 
aprons 50 aprons x 1 bag of 
cement x MK 10.00/bag 

Annual Total Cash Paid 

B. 	 In-Kind-Volunteer Labor 

1. 	 Volunteer Watchmen 
5 Watchmen x MK 180.00/yr 
x 50% time 

2. 	 Project Committee Members 
10 projects x 5 members 
x 12 days/year x MK 1.00/day 

3. 	 Brilnch COlTl11ittee Members 
46 Branches x 5 members 
x i2 days/yar x MK 0.50/day 

4. 	 Tap COlTl11ittee Members 
2400 taps x 4 members 6 days 
x MK 0.50/day 

5. 	 Repair Team members 

460 repair teams x 12 

days/year x MK O.SO/day 


Annual Total Contribution Labor 

Annual Total User Contribution to 
Maintenance in Mulanje 
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MK720.00 

1,000.00 

500.00 

MK2,220.00 

MK450.00 

600.00 

1,380.00 

28,800.00 

MK2,760.00 

MK33,990.00 

MK33,990.00 

MK36,210.00 



estimated money and in-kind contribution the people in the Mulanje area 
. provide annually to mai ntain thei r systems. 

Table 13 summarizes the estimated yearly costs for maintaining the ten Mulanje 
District water projects. The comnunities have been contributing a major
proportion (66 percent) of the costs through payments for materials and new 
faucets and through self-help labor. The GOM is providing the salary for one 
established position, the senior technical advisor, through its recurrent 
budget. Funds from the USAID project cover the salaries of nine monitoring
assistants, transportation, and materials. It is expected that the costs 
covered by USAID will be brought under the DLVW recurrent budget at the end of 
the proj ect • 

The critical element in this maintenance program is the user's sense of 
comnitment to and ownership of the water system. If it is viewed as their 
system, then the on-going care and upkeep of it will be assured. This appears 
to be the case in Mulanje District where much of the aay-to-day maintenance of 
the system has been done by users themselves and the systems have operated 90 
percent of the time. 

The monitoring program of the DLVW is set up to assist the user's maintenance 
program. The core staff at present consists of two monitoring supervisors, 16 
moni tori ng ass i stants, threp enumerators, and a monitori ng offi cer based in 
three locations: Mulanje, Zomba, and the North. The 1983 budget for this 
monitoring maintenance organization is roughly MK60,OOO of which MKIO,OOO is 
for materials, MK30,OOO for staff salaries and MKlS,OOO for transport. The 
true cost figures are probably below these figures since the number of actual 
staff is below the projected figure. 

The monitoring assistants follow a yearly inspection program, prepare monthly 
reports, provide training to community self-help repair teams, monitor 
supplies, and provide technical assistance to user when needed. They have also 
been responsible for collecti~g data from water meters on flow rate and for 
determining the frequency and length of breakdowns of the systems and indivi­
dual taps. The monitoring supervisors oversee the \'Iork of as many as nine 
monitoring assistants and two enumerators who compile data, prepare a summary 
of the monthly reports, and report to the monitoring officer. 

A weakness in the current DLVW maintenance program is the absence of a 
comprehensive program of water quality monitoring. Because of a combination of 
inadequate laboratory facilities, a reliance upon protected stream intakes, 
and a desire to minimize costs, the DLVW and its predecessors did not view 
water quality monitoring as an integral part of the rural piped water program.
Except for an occasi ona1 water sampl e taken from a proposed stream intake 
site, little has been done to determine the bacteriological or chemical 
characteristics of the water supplied by a system. The program emphasis ·has 
alw~ys been on improved water quality through source protection and increased 
water quantities through pipelines and taps. Water tl~eatment, other than 
initial screening and simple sedimentation, has been avoided, and water 
testing has been viewed as a costly, and generally unnecessary, undertaking. 
In making no reference to water quality monitoring, the Project Paper 
essentially accepted thi s view. It was assumed that the qual ity of project 
water provided by a protected source is better than that of traditional water 
sources, such as shallow' wells, rivers, and water holes. The lack of 
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Table 13 


Estimated Annual Maintenance Costs - Mulanje District (1982):

Communities and Government 


Kwacha Percent 

1) Community contributions MK36,21O 66% 

a) Labor MK33,990 

b) Cash MK2,220 

2) Government of Malawi: 

A) DLVW - Recurrent Budget 

a) Staff Salaries 

1 - S. T .A. 2,000 4% 

B) Development Budget (from USAID project) 16,000 30% 

a) Staff Salaries 
9 Monitoring Assistants 7,500 

b) Transport 7,000 

c) Materials 2,000 

TOTAL MK54,710 100% 

continuous water quality monitoring, however, means that unanticipated changes 
in water quality within a piped system cannot be easily detected or corrected. 

Recent changes in laboratory facilities will make it possible soon to set up a 
more effective program for water quality monitoring. With the help of $99,000 
of USAID project funds, the DLVW has established a modern water laboratory in 
Lilongwe. Bacteriological tests of total and fecal coliforms have been carried 
out at this laboratory since May 1982 but, because of a lack of both transport 
and an operating budget, very few tests have been made on water samples taken 
from rural pi ped schemes. In the future it is expected that 1aboratory
facilities will be further increased with the establishment of regional water 
laboratories by the MOH. (See section 6.2.2 for further dis(:ussion on water 
quality monitoring.) 

In summary, routine maintenance and monitoring of the DLV"~ has been 
strengthened by the USAID-financed project. The level of service of the system 
has remained high, staff are being trained, and their numbers increased to 
meet the expanding number of completed water schemes requiring assistance. The 
users are providng the bastc front-line maintenance at the tap and pipeline. 
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The substantial in-kind contribution of the users has kept the annual DLV\~ 
monetary costs of the overall monitoring and maintenance program to a reported
MK 0.10 per capita. Although the DLVW has two establ ished positions under 
monitoring, most of the expenses of this program have been met by the USAID 
proj ect. The proj ect is due to end in December 1985 and there is need to 
consider where additional recurrent funds will come from at that time. 

It is recommended, therefore, that the DLVW begin planning the gradual phasing 
in of these recurrent costs by including in the GOM revenue account 10 to 15 
monitoring staff per annum starting in 1984. This modest initial expenditure 
for recurrent costs and the establishment of premanent monitoring/maintenance
positions withi n the rural water secti on of DLVW could do much to all ay 
concerns for the future upkeep and maintenance of these systems. It would also 
be more likely to attract future donor assistance for rural water supply
projects in Malawi. DLVW should also consider investigating further methods of 
community financing to cover recurrent costs. And lastly, it is recommended 
that the DLVW, in conjunction with the MOH make greater use of the DLVW Wtaer 
Laboratory and establish a program of water qu~lity monitoring for the USAIO­
financed rural piped water projects. 

5.3.2 Major Maintenance 

Major maintenance in the rural piped water program is undertaken by the DLVW 
with assistance of users and includes repairs to damaged intake weirs, repair 
and replacement of storm damaged and corroded steelpipes, replacement of 
cracked and/or weakened asbestos cement (AC) pipes, and repairs to storage and 
sedimentati on tanks. Major mai ntenance is disti nguished from II augmentati on ," 
which is il program to expand existing services by adding night storage tanks, 
increasing the size of main pipelines and adding new taps where population
growth has occurred. In some cases, replacing steel pipes at intakes and 
replacing AC pi~es with PVC pipes are also included under augmentation. 

Under major maintenance, the OLVW provides materials, technical supervision, 
and payments to contractors. The users are responsible for reporting any
breakdowns and for providing labor for pipe repairs and replacements. 

Very little major maintenance had occurred prior to the beginning of the AID­

funded project in 1980. The following is an estimated list of the major main­


. tenance activities of the DLVW in all the rural piped water projects since 

USAID-financing began: 

(1) weir intakes repaired - none 

(2) tanks repaired (out of 150 constructed) - 2 

(3) meters of steel pipe replaced - 120 

(4) meters of AC pipe replaced - 270 

The materi al s for major mai ntenance have been provided from a number of 
different sources. Replacement pipes have been obtained from commodity aid 
assistance from the Danish, German, and Japanese governments. In addition, 
most pipe orders have an extra three percent of 1ength a(ided for breakage. 
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Cement, shuttering, and stone come out of the general construction materials 
account of the RWS. In 1981, the GOM budgeted MK50,OOO for maintenance under a 
rehab; 1 i tat i on account. This was reduced to MK26, 000 in 1982 and to zero in 
1983. The apparent reason for the reduction is that much of the budget was not 
spent in 1981 and 1982. The staff responsible for major maintenance are the 
same monitoring engineer, supervisors, and assistants handling routine 
maintenance. 

Since none of the USAID-funded schemes are yet fully completed and since major
maintenance problems tend to occur only after a period of time, there have 
been very few major maintenance activities within these sub-projects. Never­
theless, USAID funds for maintenance support have definitely strengthened and 
enhanced the abi1ity of the DLVW to respond to and implement major maintenance 
in the older piped rural water projects. 

As the projects age, the need for major maintenance will definintely increase. 
It is, therefore, recommended that the DLVW and Treasury reinstate the 
rehabilitation/maintenance account as budgeted in 1981 to cover any unanti­
cipated major breakdowns of intakes, main lines and tanks. It is also 
recommended that additional monitoring staff pOSitions be established by DLVW 
in its revenue budget. 

5.4 Staffing and Training 

5.4.1 Department of Lands, Valuation and Water 

I n September 1980, the staff of the rural water section (RWS) of the DLVW 
totalled 85 men. It was expected that by 1983 the total of senior staff and 
field personnel would have increased to 123. Table 14 summarizes the actual 
1980 and 1983 staff totals as well as the projected staff estimate for 1983. 

Of the 114 staff in the RWS as of August 1983, 20 were in establ ished posts
(supported by the GOM revenue budget) and 94 were in non-established posts
(supported by the development budget). The established posts include ten 
senior staff, eight field construction staff, and two supervisors in the 
monitoring staff and seven evaluation staff. 

As shown on Table 14, 1tis ev i dent that the number of actual seni or and 
foreman grade staff are on target with that projected three years ago. 
However, the number of m~d-level staff (charge hands and water project 
operators grades I and II) have fallen short by 25. One possible explanation 
is that there have not been enough training opportunities for advancement. As 
explained below, that is clearly not the case. It appears that there probably 
are a variety of reasons, including limitations on governmental promotions and 
grade advancement tests, which do not relate to the work. 

USAID-financed training within the DLVW involves both formal and informal 
activities. Formal training courses include senior staff seminars, supervisor 
workshops, a wide variety of upgrading training courses for junior and mid­
level technical staff, refresher courses, and recruitment/selection courses. 
The project staff courses cover organization, management, supervision, 
construction monitoring, and maintenance training. Training activities also 
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Table 14: RWS Staff 

1980 1983 1983 
Actual Projected Actual Difference 

Senior Staff 9 10 10 0 

Foreman - Senior Technical 
Assistant 6 10 10 0 

Charge Hand - Juni or Foreman 9 16 8 -8 

W.P.O. - Grade I 10 18 11 -7 

W.P.O. - Grade II 11 23 13 -10 

W.P.O. - Grade III 20 26 28 +2 

W.P.O. Trainee 20 20 34 +14 

Total s 85 123 114 -9 

encompass less formal on-the-job training of local vill~gers in simple 
construction and maintenance procedures by RWS staff. 

Prior to the start of the USAID funding in 1980, the Malawi rural piped water 
program had a reasonably well established tl'aining component. Having evolved 
over more than ten years, the training focused on the specific skills required 
to carry out project jobs, such as operators/field assistants, construction 
supervisors, and project engineers. By 1979, the period of January-March had 
been set aside every year for in-service training of all project staff. The 
training staff were drawn directly from the project staff or from a variety of 
local resources within Malawi. 

To emphasize the importance placed on training, the Project Paper called for 
the establ ishment of a Training and Research Unit headed by a Training and 
Research Officer under' the Principal Water Engineer of the RWS. To date, ~ 
formal training and research unit has not been establ ished. Instead, the 
Senior Water Engineer has been responsible for training and research, as well 
as evaluation, monitoring, and projects development. 

A number of specific training outputs were called for in the Project Paper. 
When combined with the training of MOH staff, the project has exceeded its 
training targets in terms of numbers of Malawians trained. Since late 1980, as 
shown in Table 15, the RWS has carried out at least six training courses 
involving over 90 participants and instructors each year and at least one 
monitoring and maintenance course each year. 
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Table 15 

Training Courses Held by the Rural 
of DLVW, 1981 - 1983 

Water Section 

1981 1982 1983 Totals 
Average 

Year 

Number of Participants 
in Training Courses 92 101 85 278 92 

Number of Training Courses 5 7 7 19 6 

Number of Participants 
in Recruiting Courses 30 30 60 20 

Number of Recruiting Courses 1 3 4 1 

Number of Participants in 
Maintenance/Monitoring
Training 32 20 52 17 

Budget for Training (MK) 12,600 16,300 15,000 43,900 14,600 

Main training activities take place during the' months of January-March at the 
Zomba Training Center. The instructors have been primarily senior project
staff. The methodology has emphasized participant interaction and involvement 
through small group discussion, role playing, and group projects. 

The objectives of the training courses have been: 

(1) 	 to review the technical and organizational routines of the job with 
the field staff; 

(2) 	 to introduce new developments and ideas learned in all fields ever 
the past year; 

(3) 	 to provide an opportunity for the partic;ipants to sit for their 
operator tests provided they qual i fy on the basi s of 1ength of 
service. These tests are: 

(a) 	 Grade II I test for two years of serv i ce as an upgraded water 
project operator. 

(b) 	 Grade II tests for 2 years of service as a Grade III operator. 

(c) 	 Grade I test for 2 years of service as a Grade II operator. 

In addition, annual two-week recruiting/selection courses are held for 
approximately twice the number of candidates as there are new positions
required. This has produced' a highly motivated and well screened group of new 
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employees to the program. The field handbook produced by the RWS in 1977 W1S 
revised in May 1982 to reflect current field practices. It provides the 
project staff with some guidance for in-service and on-the-job training
activities. The pages of the handbook are loose leaf in order to allow for 
periodic up-dating and revisions. 

The one major training issue that appears problematic is the overall workload 
of the office responsible for training. The Senior Water Engineer (~WE) based 
in Zomba is responsible for planning, designing, and conducting most of the 
training courses in addition to his other duties as senior project engineer, 
research officer, and senior evaluation and monitoring officer. Although he 
has been assisted by his staff in much of the planning and implementation of 
training courses, it is questionable whether one person can adequately direct 
and personally carry out all of these duties without having the quality of the 
work c<lnpromised. It is recommended that the training officer have fewer 
responsibilities in the future. 

Although there have been some collaborative training attempts between the DLVW 
and the MOH, it appears that a great deal more could be undertaken. In 
particular, the supervising and field staff of the DLVW should be invited to 
participate as resource people in MOH training courses on community develop­
ment approaches. Similarly, the MOH staff should be invited to participate as 
resource people in DLVW public health and user education courses. 

The quality of preparation and implementation of the DLVW training was not 
assessed. However, the training staff stated that they were in need of some 
assistance in training methodology. It is recommended that the DLVW consider 
obtaining the services of a training methodology professional to run a train­
ing of trainers course prior to the beginning of the next training cycle. 

If training activities continue over the life of the project as they have 
during the first 2-1/2 years, it is reasonable to assume that the proposed
project outputs will be met. A tradition of yearly in-service training that is 
continually revised and updated for all staff has been established. Thp major 
questions that need to be addressed are whether the position will continue to 
be handled by someone with three other major responsibil i ties and \lJhether 
training will continue to be given the emphasis and priority it receives at 
present. 

5.4.2 Ministry of Health 

The contributions of the Ministry of Health to the Project are channeled 
largely through personnel of the Environmental Health Services Division with 
outputs focused on health education and sanitation promotion in villages 
served by rural piped water schemes. To fit these personnel for their roles, a 
major training effort had been undertaken within the HESP program. 

According to the Project Paper, the MOH in 19AO had 52 health inspectors, 134 
health assistants, and 220 health surveillance assistants. There was little 
relationship at that time between these personnel and the gravity water 
systems of the DLVW. Only very limited health education activities were being 
carried on by the DLVW. Health inspectors were sometimes invited to tap­
opening ceremonies, but little coordination followed. 
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In addition, the Project Paper noted a relative deficiency among MOH personnel
in their knowledge of the socio-cultural aspects of human behavior related to 
health, water, and sanitation. 

Health inspectors and health assistants are the only categories of environmen­
tal health personnel with a background of fonnal training. Health inspectors
follow a three-year course at the Polytechnic Institute in Blantyre after 
receving the "0" level certificate of secondary studies. Health assistants, on 
the other hand, are given two years of trai ni ng at the School of Health 
Sciences in Lilongwe. Health surveillance assistants, however, harl only
on-the-job training prior to the USAID-financed project. 

Since the cOIlITIencement of the HESP component of the project in July 1982, 
three types of training sessions, as listed in Table 16, have been held for 
environmental health personnel assigned to the project. 

Table 16 

Training of Environmental Health Personnel Assigned
to the Project Since 1982 

No. of Category
Date/Place Course Participants of Personnel 

Feb. 7-11, 1983 National Seminar for 14 DHI 
Chilema Health Education and 14 HA 

Sanitation Promotion 5 PCV 

April 6-8, 1983 
Msamba* 

Training of Trainers 
for Supervisors 

5 
1 
2 

DHI 
HI 
SHA 

4 HA 

Apri 1 18 - May 6, 
1983, Ntcheu* 

Training Workshop in 
Community Organization 

1 
2 

25 

SHA 
HA 
HSA 

May 17 - June 3 
1983, Mangochi* 

Training Workshop in 
Community Organization 

1 
2 

23 

SHA 
HA 
HSA 

June 11 - July 1, 
1983, Karonga 

Training Workshop in 
Community Organization 

2 
16 

SHA 
HSA 

* Involved a WASH training consultant 

The first training session was held to sensitize environmental health 
personnel identified as project supervisors and managers to the methods of 
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promoting community participation in the sanitation aspects of the rural piped 
water program. Two major purposes were enunciated: 

(1) 	 to inform project managers and supervisors of the basic strategy and 
techniques to be used in the project, 

(2) 	 to solicit their ideas on improving these strategies and techniques. 

The training of trainers workshop was designed to inform selected health 
inspectors and health assistants of training methods and techniques in order 
to form an ongoing training resource for the project. Three subsequent
training workshops were held to enable health assistants and health 
surveillance assistants serving as field workers to acquire certain specific 
skills related to village level organization of health education and 
sanitation activities. WASH project assistance was used in the preparation of 
all of these workshops. 

Although the above training sessions were judged to be successful by the 
participants and trainers alike, certain problems emerged even after the 
training of trainers sessions. The participants were deficient in leading and 
participating in discussion groups, and there was a need for specific training 
in ~~pervisory skills as distinct from training skills. In addition, there is 
a continuing need for a full-time trainer in the MOH to make follow-up visits 
and to organi ze and admini ster workshops and refreshe,' courses. 

Other problems were identified at these training sessions with respect to the 
training of field workers. There were difficulties in calculating percentages 
in the results of village inspections, visual aids were unavailable in 
sufficient quantities, and more health surveillance assistants were needed in 
the field. Moreover, assistance in designing training for newly recruited 
field workers is needed. In addition, low levels of coordination between the 
DLVW, and the MOH, and loc~l personnel of other ministries engaged in village 
development efforts decreased the effectiveness of field workers. There is 
some doubt as to how effective an all male cadre of field workers can be in 
promoting better sanitation practices which are largely the responsibility of 
women. And lastly, the absence of any transport for field workers has hindered 
their work. 

No training of village health committees (VHC) has taken place as yet in the 
USAID projects but some committee members have participated in ~O~-sponsorp.d 
one-day seminars. Field workers have been instructed to follow a series of 
steps to ensure that village health committees have actual models of 
sanitation practices to refer to before they attempt to train their fellow 
villagers. Upon the selection of the village, field workers must meet with 
traditional and party village leaders, have an overall village meeting, elect 
the village health committee, establish a regular series of health committee 
meetings, and carry out a baseline vi11age inspection. 

The training planned for village health committees is in three stages: one 
stage on water and sanitation-rel ated disease, another on health educati on 
approaches, and the fi nalone consisting of a seri es of refresher courses. 
Notably absent are training in group work, leadership, management, and 
elementary accounting which are all necessary for a successful sustained 
community organization. 

-53­



The MOH is currently preparing a proposal for US"ID for an expansion and 
strengthening of the HESP program. Judging from tHe present and proposed 
levels of activity, the USAID project should have no ttifficulty in reaching 
the following end-of-project objectives in training: 

(1) 	 120 (as opposed to the present 64) health surveillance assistants 
and a few heal th assistants, all serving as field workers fully 
trained to perform project functions with respect to the village 
health committees 

(2) 	 29 supervisors and managers trained in management 

(3) 	 16 supervisors trained in supervisory methods 

(4) 	 10 persons trained as trainers 

(5) 	 12,000 village health committee members (10 VHC x 10 villages per 
field worker x 120 field workers trained) 

In support of these objectives, there are plans to recruit an additional 56 
health surveillance assistants and to train them for work in the project. The 
MOH is planning a twelve-week training course later this year for all health 
surveillance assistants in order to achieve a common level of competence among
the group. Three weeks of this course will be contributed by the project in 
return for admitting the 56 additional health surveillance assistants on a 
first priority basis. In addition, the project pians a three-week special 
course for these new health surveillance assistants. 

For exi st i ng health survei 11 ance assistants and proj ect managers and 
supervisors. a series of workshops and seminars are foreseen. 

In summary, the training of environmental health personnel of the MOH has marle 
remarkable progress in the year since the Principal Health Coordinator took 
office. A total of 73 field workers including 64 health surveillance assis­
tants have been trained for the initial phases of the village level strategy. 
Except for the notable absence of training in social analysis skills (assess­
ment of leadership, communication and decision-making patterns, for example), 
this training has completely and effectively equipped field workers to begin 
work in the villages having water taps. 

In addition, 12 managers and supervisors have been trained as trainers of 
field workers. Their chief deficiencies lie in the areas of group work and 
supervisory methods. A full-time MOH trainer should be identified and 
appointed to relieve the PHC of some of this responsibility. 

In the future, the field workers will need more training in dealing with the 
village health corrmittees, plus training in effective group work, use of 
visual aids, and better coordination with DLVW and other GOM personnel engaged 
in village-level development. To achieve the latter, some training of MOH and 
DLVW personnel together should be considered. 

Vi 11 age heal th corrmittee training had not taken p1 ace as yet, but much is 
planned. In addition to what is planned, however, there sholJlc1 be added 
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training in manacJement, leadership, and simple accounting. The secretary and 
treasurer, in particular, need special training. 

Most of the trai ni ng needs of both MOH personnel and the vill age heal th 
committees will be covered in the course of the present project. One concern 
not covered is the general absence of women field workers to approach village 
women on sanitation practices. Some consideration might be given to training 
either homecraft workers of Community Services or some enrolled nurse midwives 
in techniques related to sanitation promotion. 

5.5 Community Support Responsibilities 

COlll11unity participation in the piped water systems is the keystone of the 
entire rural piped water program. It is assured by the smooth functioning of a 
series of interrelated committees, which is nurtured, in turn, by a team of 
supervisors and monitoring assistants. 

This network of committees existed in Mulanje and Zomba long before the 
current USAIO-fi nanced project. At the apex of the network is the project
cOCMlittee composed of ex peri enced and respected vill age 1 eaders who oversee 
the long peri ad of canst ruct i on and cont i nue to oversee the operat ion and 
maintenance of the system. These project committees tend to retai n thei r 
original membership even after the passage of many years. In larger projects 
there are section or branch conmittees that perform similar functions for 
major parts of the system. Under these are tap committees of which there may
be several in a village. This network of committees provides workers for 
digging trenches and tank sites, for carrying, laying, and fitting pipes, and 
for constructing tap aprons. 

After the completion of a water system, tap committees enferce the rules 
surrounding water use and are responsible for care of the tap, its 
surroundings, and the replacement of washers and broken tap parts. Rranch 
committees (composed of representatives of all the taps on the branch) often 
provide the personnel for repai r teams that handle minor repai rs of gate
valves, pipes, and joints. Repair teams receive training for this function 
from the monitoring assistant. Project committees oversee and provide back-up 
for both the lower-level committees and repair te~ns on the one hand and the 
DLVW field personnel on the other. They ensure compliance with rules, 
cooperation among the di ffering 1eve1 sin the system, and the effective 
maintenance of all parts of the system. 

In some schemes, all local participation is voluntary. In others, the 
caretaker of the stream is paid from a fund to which households contribute the 
equivalent of MK1.OO per tap/per year. 

Both project records and field observations suggest that the above network of 
committees and teams continues to grow and flourish in new project areas. To 
this network are now being added village health committees with their links to 
area health cOlll11ittees and MOH personnel. This linking with health conmittees 
suggests that there is potential for the heal th and hygiene educati on acti vi­
ties of the tap committees to be increased from thei r present rudimentary
1 evel. 
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In order to take full advantage of the existing conmittee structure, it is 
recommended that training be provided to select tap committee members along
with village health conmittee members. Furthermore, the OLVW should continue 
to recruit personnel at all levels who are capable of working wit~ and 
sustaining the present decentralized functions of project construction and 
mai ntenance. 

5.6 	 Information Systems 

Engineering data of three major types are routinely collected by the Rural 
Water Section of the DLVW. First, there are data collected for the purpose of 
facilitating the construction of new schemes (construction data). Second, 
there are data collected for the purpose of improving the operation and 
mai ntenance of ex ist i ng schemes (monitori ng data). Fi na11 y, there are data 
collected for the purpose of deciding on au~enting the capacity of 2xisting 
sctiemes (metering data). In the HESP program, the collection of routine data 
is just begi nni ng. These data will hel p eval uate the impact of the program on 
health and sanitation activities. 

In this section, the data collection, storage, and analysiS activities carried 
out under the USAID-funded project are described and future developmencs in 
these information systems recommended. 

5.6.1 Data Collection 

1. 	 Construction Data: Monthly reports are sent by the proj~ct engineer 
(or supervi sor) to i nfonn the superintending engineer (the Sen; or 
Water Engineer or the Principal Water Engineer) of progress on the 
construction of the project. The basic tool in the transmission of 
such i nformati on is a Sketch Layout Pl an, an exampl e of whi ch is 
included as Appendix G. Different codes are used to indicate lines 
which have been marked, lines dug, lines laid, lines flushed, tanks 
under construction, tanks completed, tap sites prepared, and taps
constructed. 

2. 	 Monitoring Data: Routine monitoring data are collected on the 
performance of the water supply systems in Mulanje District and, 
more recently, Zomba District •. In Mulanje, nine monitoring 
assistants, each covering a population of about 30,000 people and an 
area of about 100 square miles, collect descriptive and diagnostic 
data on intakes, pipelines and taps, on consumption of materials, 
and on work done by the community. The forms used for collecting 
these data are presented in Appendix H. 

The quality of these data is assured through two mechanisms, namely, 
periodic spot-checks by the monitoring supervisor and by informing 
communities of the duties of the monitoring assistants and 
encouraging community members to report any i rregul arities to the 
monitoring supervisor. 

-56­



In addition to these routine monitoring data, self-help enumerators 
in fhe projects in Mulanje Dhtrict have recently started collec­
ting data on the frequency and duration of interruptions in supplies 
at each tap. 

3. 	 Metering Data: Through the use of the routine monitoring data and by 
considering the age of different systems, systems with existing or 
potential problems in meeting demand are identified. For these 
systems water meters are installed in the main pipeline and at the 
head of each branch line. Initially self-help enumerators were used 
to read the meters every second day. The quality of the data was 
found to be poor and, as a result, meter read i ng s a re now done 
weekly by monitoring assistants. 

4. 	 Health Data: A set of forms for use by thf.' health surveillance 
assistants has been developed for recording ba~eline information on 
village conditions, routine information of committee membership and 
functioning, and progress on health education and sanitation 
acti vities. Field testi ng of these forms is currentl y underway. 
(Copies of the forms are available in the WASH Library.) 

5.6.2 Data Storage 

1. 	 Construction Data: Copies of the data are filed both in the project 
office and with the superintending engineer in Lilongwe or Zomba. 

2. 	 Moni tori ng Data: The data coll ected by the ni ne moni tori ng 
assistants in Mulanje are submitted monthly to the monitoring
supervisor in Mulanje. The raw data are stored in the Mulanje
Project Centre. Every six months a sUl1111ary quantitative report on 
the performance and findings of each monitoring assistant is 
prepared by the Supervi sor and hi s two cl er; cal assi stants and 
forwarded to the Senior Water Engineer. 

3. 	 Metering Data: The weekly meter readings in systems being (;onsidered 
for possible augmentation are submitted directly to the Senior Water 
Engineer and ~tored in Zomba. 

4. 	 Health Data: When the health and sanitation monitoring process is 
establishtd, cop'ies of the raw data will be stored and analyzed by
the health surveillance assistants themselves, by their supervisor,
and by the Principal Health Coordinator. 

5.6.3 Data Use 

1. 	 Construction Data: The updated Sketch Layout Plans provide a monthly 
snapshot of progress on each project under construction. These data 
are used both by the project staff and by the Senior Water Engineer 
and Principal Water Engineer to monitor actual against planned 
progress on specific aspects of construction. This facilitates rapid 
identification of problems encountered in project construction. 
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2. 	 Monitoring Data: The monthly reports of the monitoring a~sistants 
are used in improving the operation and maintenance of the project
in several ways. First, the reports provide a mechanism which is 
used by both the monitoring assi stants themselves and by thei r 
supervisors to identify, on a monthly basis, specific mairttenance 
probl ems. Second, the six-month sumnary reports are scruti ni zed by
the Senior Water Engineer and Principal Water Engineer and specific 
problems identified. The data have proved vital in improving all 
aspects of maintenance, ranging from the repair of slabs and taps to 
identification of blockages and line deficiencies in specific
repair teams. The data are also an important tool in identifying the 
problem of excessive pipe breakages and low flow in certain areas, 
thus giving rise to the research on mitigating the aggressiveness of 
the mountain waters. 

The obvious next step in monitoring activities is the replication of 
the model developed in Mulanje to all project areas. It is also 
suggested that consideration be given to expanding the information 
collected by the monitoring assi stants to incl ude weekly measure­
ments of the water levels in all storage tanks, since detailed 
studies suggest that these data are useful in identifying areas in 
which demand for water is approaching the capacity of the system to 
supply it. 

5.7 	 Research Activites 

5.7.1 Engineering Research 

Under the direction of the Senior Water Engineer in Zomba, the RWS has carried 
out an active, appropriate, and highly successful research program aimed at 
improving the design and performance of the water supply systems. The three 
major engineering research activities are discussed below. 

1. 	 Research on Pipe Breakages: Through an examination of the operation 
and monitoring reports, it became evident to the RWS that unusually
high breakages in the asbestos cement (AC) pipes and rapid corrosion 
of the galvanized steel pipes were occurring in the Mu1anje area. 
Whereas an acceptable breakage rate for the project as a whole was 
considered to be less than one breakage per kilometer per year, in 
Mu1anje breakages were reaching 2.7 per kilometer per year. The 
causes of these breakages and rapid corrosion were investigated by
the Senior Water Engineer and his staff. They identified .jevera1 
contributing factors, including the effects of unstable dambo soils, 
poor qual ity control in the manufacture of sane of the AC pipes,
and, most importantly, the chemical aggressivity of the waters in 
Mu1anje and Zomba. 

Working with the Chemistry Department at Chancellor College in 
Zomba, it is estimated that 15 kilograms of AC pipe were being lost 
per day in the existing systems and that this loss could be greatly
reduced by passing the raw water through limestone at the headworks. 
laboratory experiments confirmed that the retention times in exist ­
ing preliminary treatment units (screening tanks and sedimentation 
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tanks) would be sufficient for the neutralization of the acidity in 
the raw water. 

Accordingly, limestone was purchased and installed in the screening 
and sedimentation tanks in the Mulanje and Zomba supplies. Subse­
quent tests confi rmed that the pH of the water was indeed rai sed 
from about 6.4 to 7.2. Through subsequent evaluation of the 
monitoring reports it will be possible to assess the future effects 
of this practical research on pipe breakages and corrosion in the 
affected systems. 

2. 	 Research on Intake Design: In a number of intakes, problems were 
encountered with excessive siltation in the top sections of the 
pipelines and in the sedimentation tanks. Some simple experiments on 
intake design were carried out in Zomba and the standard design was 
modified to both reduce the size of the holes in the intake pipe and 
increase the open surface area per unit length of intake pipe.
Subsequent moni tor.i ng of the performance of the new intake des i gn 
indicated that the problem has been largely overcome, and thus the 
new design has become standard in the RWS. 

3. 	 Research on Ap'propri ate Water Treatment Methods: To date, the rural 
piped water supplies have tapped only protected sources of water in 
the mountai ns. The turbidity of the raw water is low and the 
bacteriological quality good. Accordingly, treatment has been 
confined to simple screening and sedimentation tanks which require 
only periodic maintenance. ~s the gravity piped water schemes spread 
even further, more serious water quality problems, in both turbidity 
and bacteriological terms, are being encountered. In the Mwanza 
scheme whi ch has· been proposed as part of the US~ID-funded proj ect, 
for instance, Surbidities reach up to 600 NTU and total coliform 
counts up to 10 organisms per 100 ml. 

Accordingly, the most important research activity of the RWS has 
been aimed at identifying simple treatment methods which are capable
of effecting the required quality changes while being within the 
economic, technical, and manpower constraints operative in Malawi. 

From the experience of other countries, it was apparent that the 
appropriate method for improving the bacteriological quality of the 
finished water was treatment in slow sand filters. The problem, 
however, is that while slow sand filters cannot operate with an 
infl uent turbidity of more than about 50 NTU, the turbidities in 
some sources were seasonally about an order of magnitude greater. 
The primary focus of the research effort, then, was to identify 
appropriate methods for pretreating the water prior to final 
treatment on a coventional slow sand filter. 

On the basis of a literature review, two promising preliminary 
treatment technologies were identified, namely inclined-plate 
sedimentation tanks and horizontal roughing filters. Pilot units 
were constructed in Zomba, and experiments conducted using the 
turbi d and poll uted water from the Shui 1a Ri ver. These experiments 
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indicated clearly that neither of these technologies was appropri­
ate. The plate settlers were able to effect little reduction in 
turbidity due to the highly colloidal nature of the turbidity in 
this and other waters in Malawi. The hori zontal roughing fil ters 
were more effective in reducing turbidity, but clogged rapidly and 
required an enormous amount of work to clean. Upon considering the 
size of roughing filters which would-be required and the labor 
required in cleaning them,· these methods were rejected as a 
practical option under Malawian conditions. 

In addition to these experiments with technologies suggested by the 
literature, the Senior Water Engineer experimented with the use of a 
slow sand filter itsel f as a fi rst-stage treatment devi ce. Experi­
ments were conducted usi ng different si ze aggregates and di fferent 
loading rates. Both bacteriological quality and turbidity were 
monHored. As expected, the units did not function as biological 
treatment units, however, turbidity was reduced to levels such that 
subsequent second-stage slow sand filtration was feasible, giving a 
finished water of low turbidity. Interestingly, despite the absence 
of biological acti on in the fi rst state, colied by about one order 
of magnitude. Coupled with a two orders of magnitude reduction in 
the second-stage filters, the coliform count of the finished water 
was three orders of magnitude (i.e. 1,000 times) less than that of 
the raw water. The experiments indicated that with a relatively 
coarse aggregate in the first filter, reasonably long-run lengths 
could be maintained. Finally, when head losses became excessive, the 
fi rst-stage filter could easily be restored to operation by remov­
ing, washing, and replacing the top 5 cm of sand. 

It thus appears that the RWS has developed a water treatment 
technology appropriate to conditions in Malawi. Two such units will 
be installed, one at the CIDA-funded Dombole project and one at the 
USAID-funded Mwanza project. Routi nes for monitori ng the operati on 
and performance of the fil ters have been deve lapel and wi 11 be 
incorporated into the systems. 

5.7.2 Social and Health Research 

It is important to distinguish social and health research from the evaluation 
of social and health impacts (see sections 8.1 and 8.3). Both can make use of 
similar data collected in the field but they have distinctly different pur­
poses. Rned to answer specific questions and test specific hypotheses, in this 
case, those pertaining to the relationship of water supply and !:'Jnitation 
improvements to specific aspects of health status, social behavior, and social 
organization. In most cases the answers to research questions have been little 
explored or have been explored inconclusively. Many hypotheses also have been 
inconcl usively tested. Research should be designed to add some degree of 
clarity to the understanding of these relationships. 

Evaluation on the other hand has a specific program focus. It uses data 
collected to answer questions about the quality of a program with regard to 
both its operation and its outcomes. It may be used to deci de whether or not 
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to 'continue a program. In this case outcome measures are more useful. Al ter­
natively, it may be used to improve a program, in which case, intermediate or 
operational measures are most useful. 

One health-related research project will be carried out in an existing proJect 
area. A Swedish team comprised of a geographer and a physician (whose work is 
financed by Swedish funds) has designed an impact study for the Zomba West 
area. 

In this research project, data will be collected from eight project villages 
located within two areas, one which will receive hygiene education, the other 
which will not. All villages will have taps. Data include population, house­
hold composition, socio-economic status, and water, sanitation, and hygiene 
conditions. The following correlative data will be collected on children unrler 
age five: date of bi rth and immunization and feeding histories. Diar'rheal 
incidence, anthropometry, and stool cultures will be used as outcome measures. 
Sane baseline data have already b~en collected but the study will not be 
completed until late 1984 when taps will havp. been installed and health 
education activities initiated. This study snould produce valuable results, 
however, it is not a part of the USAID-financed project and should not be seen 
as an evaluation of the project. Nevertheless, information emanating from the 
study should be used in developing an end-of-project evaluation plan. 

Social research has been limited to that carried out by the Center for Social 
Research (CSR) of Chance11 or College of the Uni vers i ty of Malawi in Zomba. 
The research questions investigated by the CSR concentrated on the household 
consumption of water in four project areas--Nalipili, Chambe, Namitambo, and 
Zomba East. Three factors related to water consumption were studied: distance 
to the tap (in minutes or in steps), household size, and occupation. Means and 
correlation coefficients were calculated for eacho According to the report, 
none of these factors coul d expl ai n the observed vari ance in water 
consumption. Although inconclusive at present, such research has great
potential and should be continued. 

It is recommended that both types of research efforts described above be 
continued on a small scale and that other research questions be formulated by
all organi zati ons involved in the project and developed into studies for 
possible funding. Possible research subjects include water and sanitation­
related behaviour (for example, looking at the outcome of specific health 
education efforts), comnunity parti cipation (especially issues of cOl1111unity 
fi nanci ng of mai ntenance), and, as suggested by the Proj ect Paper, health 
effects and time savings. These studies should not be perceived as a part of 
the project evaluation. Instead, they should be viewed as part of the research 
efforts associated with the USAID project. As an adjunct to the implementation 
of those research proposals, greater use of the CSR is recommended. 

5.8 Evaluation of USAID-Financed Project 

5.8.1 Eval uztion Activities 

Since inception of the USAID Project in late-1980, a large number of 
activities have been carried out under the general classification of 
evaluation. These activities have included a variety of investigations and 
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studies into different aspects of project perfonnance and impact. With few 
exceptions, however, most have been focused on specific questions and are 
better defined as research, monitoring, and impact assessments. 

Research activities consist of the engineering, social, and health 
investigations described in section 5.7. Engineering research includes 
investigations by the OLVW into pipe breakages, intake design, and water 
treatment methods, while health and social research incl udes the impact study 
of the Zomba West area by Per and Ulla Lindskog (with Swedish funds) and the 
household water consumption investigations of the Centre for Soc;ial Research 
(with DLVW funds). All of the efforts have been designed to answer specific 
questions or clarify poorly understood relationships. 

Monitoring activities consist of both routine and special data collection 
activities associated with the operation of project facilities. Routine 
monitoring is carried out by the monitoring assistants of t.he DLVW, who report 
on taps, pipelines, tanks, and intakes, and by the health surveillance assis­
tants of the MOH, who r'eport on local environmental conditions and community
health activities. In addition, special monitoring efforts occasionally are 
established. Over 1982-1983, the DLVW monitored water supply interruptions in 
the Mulanje area and collaborated with the CSR in studies of water. use in the 
Mulanje and Zomba areas (see section 6.2.3). 

Impact assessment activities emphasize the occurrence of project benefits. The 
most comprehensive impact assessment of the Malawi rural piped water project 
to date is the study carri ed out for the DLVW by the CSR in 1981 in the 
ex i st i ng Zomba East proj ect area and the proposed Zomba South proj ect area 
(Msukwa and Kandoole, 1981). A further refinement of the Zomba water consump­
tion data was perfonned by the CSR at the request of the DLVW in late 1982 
(Ettema, 1983). Although of value in understanding dynamics of project activi­
ties, both studies were limited to the Zomba area and, therefore, represent 
neither the entire country nor the overall piped water project. 

In late 1982, the U.S. General Accounting Office carried out a field review of 
the project. The GAO looked at the financial plan and implementation schedule, 
social and economic benefits, operation and maintenance, level of technology, 
and water quality, and quantity. Their preliminary report conclurled that: 

The projp.ct appears to be progressing very well. Both 
GOM and AID inputs are approximati ng pl anned objec­
tives. The target population is providing vol unteer 
labor as planned and, based on experience with earlier 
similar projects, it is likely the systems will bp. 
maintained when completed. Health and sanitation 
segments of the project have been initiated and also 
seem to be progressing satisfactorily. While there are 
existing and potential problems 'e.g., fuel shortages 
and possible budget shortfalls), the GOM and AID have 
recognized them and are already taking actions to 
remove or prevent them. Repair/replacement parts are 
being stockpiled. The system is designed to be a 
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low-cost and easHy maintained system. Fuel costs are 
minimized by limited use of power pumps and the use of 
some bicycles rather than motor ve~icles.* 

5.8.2 Evaluation Program 

Despite the large number of eval uation-related activities which have been 
undertaken by the DLVW within the context of the USAID-financed project, there 
is no systematic plan for the evaluation of either specific technical issues 
or overall project performance. Both types of evaluations were foreseen by the 
Project Paper and the Grant Agreement and both were to be carried out by the 
RWS Training and Research Unit. 

The Grant Agreement provided for $326,000 of USAIO funds for monitoring and 
evaluation over the life of the project. As described in the Project Paper, 
$84,000 of the total was to be reserved for a Senior Evaluation Specialist, 
who would make three visits totalling six months in Malawi to assist in 
developing an information syste~ in the RWS and in establishing procedures for 
gathering baseline data for the evaluation of impacts of safe pipea water. 

The implementation schedule in the Grant Agreement programmed the visits of 
the senior evaluation specialist to occur in the eighth, thirteenth, and 
forty-third months of the contract. In addition, the formative, or mid-term, 
evaluation was scheduled for month 17 and the summative, or final evaluation, 
for month 57. 

Unfortunately, a senior evaluation specialist was not hired for the project. 
The reasons for this omission are not fully understood, but probably were 
linked to (a) the desir~ of the USAID Mission to reduce project expenditures, 
(b) the general belief that the RWS could organize and carry out the necessary 
evaluation activities itself, and (c) the assignment of a Peace Corps 
Volunteer in early 1981 to head up the monitoring and evaluation activities in 
the RWS. 

Eval uation activities during the first year of the USAID project were carried 
out by the Training and Research Unit of the RWS which was located in 
Nachimango in Mulanje District. These activities included the development of 
monitoring procedures for both project facil ities and RWS activities and the 
initiation of a water consumption and use study. The emphaSis was on rapid 
performance feedback in order to incorporate changes in the project that might
be warranted. In order to supplement these efforts, the DLVW contracted with 
the CSR to carry out a soci o-economic eval uation of water use in Zomba 
District (Msukwa and Kandoole, 1981). Project evaluation activities, however, 
were unexpectedly slowed down by the early departure of the Peace Corps 
Volunteer heading up the RWS evaluation efforts. 

* 	 Summarized in a letter to Malawi Secretary to the Treasury from David J. 
Garms, USAID/Malawi, 25 January 1983. 
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In July 1982. the DLVW carried out an internal reveiw of the progress of the 
monitoring and evaluation component of the project. A DLVW economist inter­
viewed the evaluation staff. visited several tap sites within the metering 
program. and surveyed the monitoring data. He concl ud£..i that the on-going 
evaluation efforts were not based on clearly defined objectives and, 
therefore. it was impossible to assess the social, economic, and health 
impacts of the project on rural cOlmlunHies. According to his report, the 
principal weaknesses of the eval uation program were inadequate design and 
insufficient skilled staff (Appleby, 19R2). 

The eval uation deficiencies noted in the Appleby report caused considerable 
concern within the DLVW over the possible non-ful flllment of the USAID-GOM 
project agreement. In August 1982, the DLVW requested the CSR to carry out 
further statistical analysis and some data collection of project sites in 
Mulanje and Zomba districts. The resulting report of the CSR concluded: 

"the main problem of the DLVW data is the apparent 
absence of any conscious design for data collection 
and processing, as well as the absence of any 
documentation regardlng objectives, methodology and 
execution of the data collection exercise. 

This indicates ignorance of the procedures current 
in social research. which is also apparent from 
the way in which the raw data had been arranged 
for processing" (Ettema, 1983). 

The CSR recommended the appoi ntment of a qual ified soci al researcher to head 
the RWS evaluation office. In late 1982, the RWS moved the evaluation office 
(in effect the entire staff of the Training and Research Unit) to Zomba. In 
addition, the DLVW made a request to the Peace Corps for a new evaluation 
officer to replace the one who had left earlier in the year. At about this 
same time (late-1982), the U.S. General Accounting Office carried out a field 
review of the overall project. The conclusions of the GAO report were 
discussed in the previous section. 

It is clear from the above information that project evaluation has been 
actively pursued within the DLVW but that the efforts have been poorly 
di rected and are not meeti ng the requi rements of the Proj ect Paper and Grant 
Agreement. The evaluation team considers the decision not to engage a senior 
eval uation specialist at the start of the project to have been a serious 
mistake. Despite large scale metering and general project monitc/ring efforts, 
overall eval uation design is weak and is not leading to an ev~ntual assessment 
of proj ect impacts. The DLVW has attempted to correct these defi c i enc i es by 
contracting with the CSR, but these investigat'lons have been limited in scope 
and have not dealt specificially with the USAID-financed project. 

The evaluation team recommends two concurrent courses of action. First, a 
senior evaluation specialist should be inmediately engaged to provide advice 
and guidance to the DLVW eval uation and monitoring staff. This individual 
should be provided by USAID and should give attention to the overall informa­
tion system. monitoring procedures, and, most importantly, the design of the 
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final project evaluation. Second, a comprehensive research and evaluation plan 
should be developed for the remainder of the project. This plan should incor­
porate all anticipated laboratory and field research investigations, as well 
as the required monitoring activities, data collection and analysis, and final 
project eval uation. Both the Rural Water Section of the DLVW and the HESP 
staff of the MOH should he involved in the preparation of this plan, but 
assistance should also be sought from the CSR and the new seni or eval uati on 
special 1st. 

5.9 Interministerial Coordination 

5.9.1 Role of the Principal Health Coordinator 

It is widely recognized that responsibility for coordination of MOH inputs to 
DLVW projects is vested largely in the Principal Health Coordinator (PHC). 
This section ~,ill review the methods of coordination and how well they are 
operating. 

Prior to the USAID-financed project, the MOH had no official role in any phase 
of the rural piped water projects. District health inspectors were occasion­
ally invited to tap-opening ceremonies, but the personnel and experience of 
the MOH were not genera11 y avail ab1 e to the organi' ~rs of water schemes. It 
was recognized, meanwhile, that these MOH inputs would be necessary to bring 
about the variety of potential health benefits that were inherent in bringing 
clean accessible water into villages. 

The Project Paper outl ined two objectives with respect to this coordinatio~ 
function: the rural piped water program was to be coordinated with the"MOH and 
on-going health and sanitation education programs were to be more closely 
coordinated with the introduction of piped water systems. 

The PHC has established active linkages with the DLVW. There have been letters 
from both organizations to their field staffs urging closer cooperation and 
coordination. Health assistants and health surveillance assistants sometimes 
travel with monitoring assistants during their inspection activities. In 
addition, RWS supervisors have participated in HESP training activities. At 
the national level, both the PHC and the DLVW Water Engineer in Chief 
participate in an interministeria1 committee for the International Water 
Supply and Sanitation Decade. 

The overall st rategy of the PHC wi thi n the HES P com ponent has been to sta rt 
work with the village health committees after the formal tap opening ceremony. 
In this way MOH personnel are able to avoid any possible interference in the 
already substantial cOl1111unity organization work carried on by the RWS during 
the planning and construction phases of a water scheme. 

Despite the above coordination activity, a great deal more progress is needed 
if an effective working relationship among MOH and DLVW personnel is to be 
achieved. Concern has been expressed that environmental health personnel at 
the district level are not kept sufficiently informed of plans and projections 
of the DLVW ground water program and, to some extent, the piped water projects 
in the district. With better coordination, environmental health personnel 
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might possibly participate in project siting, water quality, surveillance, and 
system maintenance. The MOH has the personnel to perform these functions. 

If the PHC follows his present strategy and if the DLVW seeks a fuller 
i nvolvement of env i ronmenta1 health personnel at the d 1st ri ct 1eve1, then a 
better working relationship between the MOH and OLVW will develop. This will 
lead to a more effective use of MOH personnel not only in the rural piped 
water program but in other rural water programs as well. 

The evaluation team believes that the PHC has made an excellent beginning on 
what has always been a difficult proposition. Ministries of health are usually 
held in low regard by technical and public works ministries. The personnel 
resources of environmental health divisions, however, are frequently 
considerable. Rural water programs often overlook this resource to the detri­
ment of their programs. 

In the USAID-financed project, a genuine attempt to initiate the difficult 
process of inter-ministerial coordination has been made but the process could 
be enhanced. Regular communications should be encouraged between the PHC and 
the Principal Health Officer on the one hand and the Principal Water Engineer 
of RWS and his deputy on the other to review plans, monitor progress, and 
identify problems. Ideally, this cOlll11unication should be in the form of 
face-to-face meetings but could also take place hy telephone and by exchanging
key correspondence. DLVW field personnel should be involved in thp. training 
sessions planned for MOH field workers and vice versa. Not only would each 
learn some of the other's skills but valuable personal relationships afforded 
by the training would also result. 

5.9.2 Role of Community Organizations 

This subsection concerns the interministerial contributions made by 
organizations at the cOlll11unity level within the Ministry of Health and the 
Department of Lands, Valuation and Water. Figure 4 depicts the interminis­
terial relationships of these organizations. 
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Prior to the USAID project, scant attention was paid to intersectoral 
coordination at the community level. Coordination was seen most often when 
district health inspectors were invited to tap opening ceremonies to give
health education talks. 

The Project Paper called for a close and necessary coordination of the MOH 
health and sanitation P.ducation promotion (HESP) program with the introduction 
of piped water systems. These ideas are now being implemented at the community 
lev@l where members of village tap committees sit on village health committees 
and health committee members, in turn, participate on repair teams. It appears 
that each committee is keenly aware of the responsibilities and activities of 
the other. 

Some health surveillance assistants have begun accompanying monitoring 
assistants on their inspection rounds, while others have declared their 
intention to do so. Work programs are being mutually exchanged between health 
assistants ~ __ health surveillance assistants and their DLVW counterparts. The 
effectiveness of this coordination, however, is limited. Since there is 
usually only one monitoring assistant for 300 taps, each monitoring assistant 
will be able to visit each tap on the average of twice a year. On the other 
hand, village health surveillance assistants have ten villages each, with each 
village having an average of three taps. A typical health surveillance assis­
tant, therefore, may have only about 20 contacts per year with the monitoring 
assi stant, or one every three weeks. If heal th field workers are in short 
supply, as is the case in several project areas, coordination becomes even 
more problematic. Since health field staff work on HESP activities only 60 
percent of the time, contacts with monitoring assistants are limited still 
further. 

At the village level, tap committees maintain their activities without much 
continuing training, whereas the MOH provides fairly elaborate training for 
the vill age heal th committees. Moreover, proj ect committees and repai r teams 
receive technical training, but they receive little or no exposure to health 
matters that would enable them to participate more effectively in the 
promotion of improved sanitary practices. 

Projections of current programs show a high degree of coordination (in terms 
of 'numbers of contacts) between field staff of the MOH and DLVW. Similarly, 
some tap committee members will be trained in health education, and some 
project committees and repair teams will be sensitized to health and 
sanitation issues. It will be important to provide adequate support for MOH 
field staff (health assistants and health surveillance assistants) in project 
areas and to encourage meetings and the exchange of information among them. 
Tap committee members shoul d be encouraged to parti cipate in vi 11 age health 
committee training. Finally, sensitizing sessions on health issues for project 
committees and repair teams should be organized. 

5.9.3 National Action Committee for the Water Decade 

In November 1980, the United Nations Organization declared the 1QSOs as the 
International Drinking Water Supply and Sanitation Decade (IDWSSD) with the 
goal of providing safe water and adequate sanitation for all by 1990. Member 
nations were called upon to establish National Action Committees (NACs) with 
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representatives from every appropriate ministry to develop a plan of action 
for achieving the Decade goals. The UNDP representatives in each country were 
to coordinate all international agencies and donors and provide technical 
assistance if callerl upon by host governments. 

In Malawi, the need to develop water supply and sanitation pol icies and 
guidelines was recognized in 1978 following a joint WHO-IBRD sector study 
whi ch called for the development of a Nat i oua1 Water Resources Master Pl an. A 
decision was made in late 1979 to integrate the water-related functions of 14 
departments in six ministries under a new Department of Lands, Valuation and 
Water (DLVW) within the Office of the President and Cabine~. This reorganiza­
tion marked Malawi at the same time as one of the leading countries in terms 
of its planning for the Decade. 

The USAID Project Paper for the Malawi rural piped water project was developed 
prior to the official launching of the Decade. It pointed out the need for 
greater centralized planning and coordination among various water supply 
programs, but no project outputs were related specifically to the Decade or 
the NAC. With the DLVW as the secretariat of the NAC, the Project Paper 
assumed that interministeria1 collaboration regarding the Decade goals would 
be enhanced and strengthened. 

The effect of the NAC activities on the USAID-funded rural piped water project 
is difficult to measure but is probably only marginal. The effectiveness of 
the NAC seems to be limited by a current lack of interest in specific Decade 
activities and goals. In its own way, Malawi is pursuing major water supply 
and sanitation goals, although not necessarily those of the Decade. The 
country had made a conmi tment to the Decade, had developed organi zat ions to 
fulfill this commitment, and has not seen the need to make subsequent 
organizational changes to fit the general Decade mold. 

5.10 Summary of Recommendations 

5.10.1 Recommendations for the USAID Project 

1. 	 Obtain new quotations from pipe suppliers for the remaining pipes 
and fittings to be purchased for the project (5.1.3). 

2. 	 Strengthen the HESP component by providing additional USAID funds 
for training (5.2.1, 5.4.2). 

3. 	 Provide each HESP field worker with a bicycle he can ultimately 
purchase (5.2.2). 

4. 	 Establish a protocol for pre-testing all new visual aids (5.2.2). 

5. 	 Continue the HESP program as planned (5.2.3). 

6. 	 Select some village tap committee members to be included in village 
health conmittee training (5.2.3). 

7. 	 Estab1 ish a program of water qual ity monitori ng of the USAID­
financed systems (5.3.1). 
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8. 	 Encourage Joint training activities between the field staff of the 
DLVW and the MOH (5.4.1). 

9. 	 Establish training-of-trainers workshops within the DLVW (5.4.1). 

10. 	 Expand Information activities in the DLVW in the itreas of system
metering, water quality monitoring, and the sharing of data with the 
MOH ( 5 • 6.1 ) • 

11. 	 Closely monitor the operational performance of slow sand filters at 
the Dombole and Mwanza schemes, as is plannp.d by the DLVW (5.7.1). 

12. 	 Conti nue on-goi ng research on pipe breakages, intake design, water 
treatment, and other aspects of water systems that may bt! appro­
priate (5.6.1). 

13. 	 Continue to investigate the behavioral changes associated with water 
and sanitation facilities such as laundry slabs, water use, etc. 
(5.7.2). 

14. 	 "1ake greater use of the Centre for Social Research in the 
preparation and conduct of research studies (5.7.2). 

15. 	 ~ecruit a senior evaluation specialist to assist the evaluation 
activities of the DLVW (5.8.2). 

16. 	 Prepare a comprehensive research and eval uati on pl an for the 
remainder of the project (5.8.2). 

5.10.2 Additional General Recommendations 

1. 	 Appoint a full-time training director in the MOH (5.4.2). 

2. 	 Provide for simple fiscal and management training of village health 
committees (5.2.3, 5.4.2). 

3. 	 Gradually phase in the recurrent costs of water system maintenance 
by including 10-15 monitoring staff pOSitions in the OLVW revenue 
account every year (5.3.1). 

4. 	 Investi gate methods for canmuni ty financi ng of the recurrent costs 
of water systems (5.3.1, 5.6.2). 

5. 	 Make greater use of the OLVW Water Laboratory in Lilongwe for water 
quality monitoring of rural piped water systems (5.3.1). 

6. 	 Reinstate the OLVW rehabilitation/maintenance account as budgeted in 
1981 in order to fund major maintenance activities (5.3.2). 

7. 	 Consider encouraging more women to become field health workers 
(5.4.2). 
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Chapter 6 


PROJECT OPERATION: STATUS OF P~OJECT SCHEMES 


6.1 	 Construction Status 

6.1.1 System Status 

Between 1968, the start of the Malawi Rural Water Supply Program, and 1981, 
the start of the current USAID-fi nanced project, a total of 34 gravity water 
schemes were undertaken in Malawi. These schemes were located wi thi n 15 of the 
20 districts of the country and were designed to serve a total of 753,300 
people. By mid-1983, construction of the 34 schemes were completed at a total 
materials cost of MK4,468,400. Overall program funding came from a variety of 
sources, including the GOM, USAID, OXFAM, Christian Service Committee of the 
Churches of Malawi, UNICEF, DANIDA, Icer') , CF.EAMO, and CIDA. In combination 
with the sel f-hel p efforts of the affected communities, these funds resulted 
in 3,737 kilometers of pipes and 4,951 water taps. A summary of the initial 34 
schemes is shown in Appendix I. 

Construction of USAID-financed water schemes began in April 1981. By April 
1983,12 schemes were under construction and a thirteenth (Zomba West) was 
begun two months later. A total of 16 schemes is proposed for the IJSAIO­
project.* Approval has not yet been obtained for Zomba South, Chimaliro South, 
and Msaka. As shown in Appendix J, these 16 schemes have a design (1990) 
population of 462,800, tr.tal USAID costs of MK5,007,200, and will contain 
2,450 km of piping and 3,lOO taps. On a per capita basis, the USAID-financed 
schemes are projected to have a capital cost (exclusive of self-help labor) of 
rlpproximately MK12.00 per person served and a material s cost of approximately 
MK10.00 per person. 

6.1.2 Selection of USAID Schemes 

The Project Paper identified 23 sr.hemes or sub-projects which were proposed 
for implementation under USAID financing. No details were given on either the 
formulation of this list or any requirements for implementing the specifi ­
cally-named schemes. In practice, the RWS has viewed this list as an example
of the types of projects to be undertaken rather than a directive for specific 
schemes. Few of the original schemes had undergone detailed investigations at 
the time the Project Paper was prepared. Sub~equent investigations have caused 
some of the proposed schemes to be rejected and others to be replaced by more 
promiSing schemes. To date, ten of the original 23 schemes have been dropped 
from the list, according to the Principal Water Engineer, because they were 
either too small, not sufficiently cost effective, or located in areas more 
suitable for borehole development. 

* 	 The Nanyangu and Kasinje schemes in Ntcheu District are sometimes 
considered together as a single scheme, thus making a total of 15 
USAID-financed schemes. 
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The planning and design process plus the inclusion of several new sub-projects 
to the 1 i st has caused the remai ni ng 16 schemes to have a proj ected 1990 
service population of 462,800 compared to the design population of 201,500 
shown in the Project Paper for the 23 original schemes. The Project Paper 
figure was based on 1977 census data with no increase in future growth. Thus i

the net effect of the changes has been to reduce the number of schemes but to 
increase the population served by the USAID project. Table 17 compares the 
proposed schemes shown in the Project Paper with those currently in operation, 

Table 17. Comparison of Actual with Proposed 
Sub-Project Implementation Program 

Project Paper Proposals 	 RWS Current Program 

Sub-Project District 	 Design Sub-Project District Design 
Name 	 Popul a- Name Popula­

tion tion 
(1977 ) (1990 ) 

Nanyangu Ntcheu 15,000 liwonde Machinga 23,000 
liwonde Machinga 6.000 Nanyangu Ntcheu (See Kasinje) 
Chimaliro Kasi nje Ntcheu 34,000 
North Mzimba 10,000 Iponga Karonga 5,000 

Chimal i ro Chitipa Chitipa 36,000 
South Mzimba 15,000 Mwanza Chikwawa 40,000 

Zomba South Zomba 85,000 Chimaliro 
Kasinje Ntcheu 10,000 North Mzimba 25,000 
Iponga Karonga 3,000 Mwansambo Ntchisi 15,000 
Misuku C.,itipa 1,000 Misuku Chipita 4,000 
Nyungwe Karonga 4,000 Sumul u Machinga 24,000 
Tukomba Nkhatabay 2,000 Mi ra1 a Machinga 13,OnO 
Mlowi Nkhatabay 2,000 Zomba South Zomba 120,000 
lufutazi Nkhatabay 2,000 Chimal i ro 
Usisya Nkhatabay 8,000 South Mzimba 32,000 
Ruarwe Nkhatabay 1,000 Zomba West Zomba 75,000 
Msaka Mzimba 2,000 Msaka 11zimba 5,000 
Ifulllbo Chitipa 1,500 
Mlowe Rumphi 2,000 
Dwambazi Nkhatabayl 463,000 

Nkhotakota 
Tsavuche Dedza 2,000 
Chiradzulu Chi radzul u 8,000 
Sankhulani Nsanje 10,000 
Mbonechela Machinga 8,000 
Maona Thyolo 2 z000 

201,500 
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under construction, or being considered by the RWS under the project financed 
by USAID. The location of the schemes within Malawi is shown on the map in the 
frontispiece of this report. 

Given the uncertain'~ies regarding the list of proposed schemes in the Project 
Paper, it is reasonable to expect the RWS to have exercised its technical 
expertise and judgment in the preparation of actual proposals for USAID 
approval as they have done. This is the' proper function of engineering 
management, and neither USAID/Mal awi nor the USAID engineer in Lusaka have 
objected to the modification of the original list of schemes or the process 
through "ihich individual schemes have been identified and selected. Al though
fewer schemes are being proposed, the more than doubling of the total design
population, with no increase in overall costs, underscores the soundness of 
the selection process. 

Speci a 1 attent ion, however, must be given to the scheme proposed for Zomha 
South, the 1argest of all sub-projects in the USAID program. The scheme is 
designed to supply water to 120,000 people who live in an area where there are 
serious problems with both the availability and quality of water. The 
USAID-funded part of the Zomba South scheme incl udes 550 kilometers of pipes 
and 1,000 taps and will cost MK1,610 million to complete over a three year 
period. 

The Zomba Sub-project was included in the Annual Construction Plan for 1983-84 
with the start of the project pl anned for Apri 1 1983. At present (August 
1983), however, approval for the scheme has not yet been obtai ned. Si nce the 
Zomba South scheme accounts for 32 percent of total USAID project expenditures 
on construction, delays in the Zomba sub-project constitute a serious threat 
to the timely completion of the overall USAID project. 

There are two related causes for delay in the initiation of the Zomba South 
scheme. The Water Resources Board has not yet issued the water license which 
is a pre-condition for approval of the scheme because further drawing of water 
from the existing reservoir on the Mulunguzi River for rural piped system
would threaten the water supply of Zomba Town. ,I\ccordingly, the DLV14 has 
prepared a prefeasibility study for the construction of a second reservoir, 
the Mul unguzi Marsh Dam, which would ensure that adequate suppl ies of water 
are availabl e for Zomba Town, for the Zomba South scheme, and for the 
i rri gat ion 8bst ract ions downst ream unt i1 1997. The storage requ ired is one 
mi 11 ion (10 ) cubi c meters of water and the estimated cost of the dam is 
MK51O,000. 

In May 1983, Treasury submitted a proposal for the dam to the German 
Kreditanstalt fur Wiederaufbau (KFW) for consideration. The KFW was informed 
that the matter was urgent. Prel iminary indications are that KFW will grant
the money requi red for the dam, but no definitive response has yet beer. 
received by Treasury. 

Once funding for the dam has been secured, the Water Resources Board should be 
encouraged to expedite the issuing of the required permit for the Zomba South 
Scheme, and the DLVW and Treasury should be pressed to approve the scheme as 
rapidly as possible. Construction of the reticulation system will take longer 
than construction of the dam and, therefore, could begin well in advance of 
the initiation of construction of the dam itself. 
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If construction of Zomba South is not started in the near future, it is 
unlikely the scheme can be completed before the end of the overall USAID 
project in September 1985. USAID has an infonnal policy of not financing dalns 
because of the difficulties in obtaining environmental and social clearances. 
The inclusion of the Zomba South scheme in the USAID project, therefore, is 
dependent upon the DLVW finding another donor for the dam itself. In the event 
that the KFW or some other donor does not undertake the financing of the dam, 
the evaluation team suggests that USAID review its policy towards dams and 
give consideration to financing the Zomba South Scheme as long as the dam is 
technically feasible and cost effective. 

6.1.3 Construction Schedule 

The typi ca 1 USAID-fi nanced scheme requi res a const ruct i on peri od of 
approximately two years, as shown in the bar chart in Appendix K. Some large 
schemes, such as Chitipa and Mwanza, will require four to five years to 
complete and will most certainly extend beyond the tennination date of the 
USAID Project. Zomba South, if approved, will also extend beyond project 
tennination unless provisions are made by USAID to ensure continuity in the 
implementation of all approved schemes. 

One way is to extend the project termination date to allow completion of all 
USAIO-fi nanced schemes. Another way is to provide new funding and either 
extend the current project agreement between USAID and the GOM or develop a 
new project, but one whi ch incorporates all unfi ni shed schemes into a new 
agreement. 

6.2 Operational Status· 

6.2.1 Water Quantity 

As described in section 5.1.2, the rural water schemes are designed to supply 
1.0 gal/min (0.076 lit/sec) to each tap. In addition, the number of taps must 
be sufficient to m~et a demand of 6 gal/cap/day (27 lit/cap/day) from the 
design population. If these design criteria are unrealistic, the actual supply
of water is likely to differ greatly from the anticipated level. One measure 
of perfonnance of a water system, therefore, is the degree to whi ch actual 
supply rates approach the design criteria. 

Only a limited number of metering studies have been carried out on piped rural 
water schemes in Ma'lawi, and no information on supply rates or quantities is 
available for USAID-financed schemes. USAID project funds are available for 
such studies and for the installation of water meters in both existing and 
future schemes. To date, a total of 50 meters, ranging in size from 1/2-in 
diameter for individual taps up to a maximum of 8-in diameter for mains, have 
been installed. The installation and monitoring of water meters is not a 
standard p~actice in the project. Those few stUdies which have been carried 
out recently by the RWS in Mulanje District represent pioneering efforts to 
understand the actual performance of selected schemes. 

In late 1982, the RWS initiated a program of water metering in the Mulanje 
West proj ect area. Thi s scheme was const ructed between 1973 and 1975 and 
currently serves an estimated population of 80,000 people from some 500 taps. 
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Sixteen meters were installed and read weekly from November 1982 through May 
1983. These meters were located on pipelines which supplied 254 taps.The 
results showed a relatively uniform distribution of water among the metered 
areas in proportion to the number of taps in each area. The total flow 
measured in all the meters over this period averaged 188.7 gal/min, compared 
to design flow of 254 gal/min (based on 1.0 gal/min for each of 254 taps). 
Actual flow, in other words was 73 percent of design flow. 

A master meter placed at the outlet of the main sediment tank at Likhubula in 
the Mulanje West area recorded an average flow rate of 253 gal/min (1,643,285 
lit/day) for the period January - May 1982. The monthly averages observed at 
this site progressively rose from a low of 236 gal/min in January to a high of 
270 gal/min in May. In terms of its 300 gal/min design flow, the Likhubula 
supply was operating at 84 percent capacity. On the basis of these data, it 
was estimated that the population of the Mulanke West project area was 
supplied with an average of 18.6 lit/cap/day. 

There is little specific information to explain why the above supply rate is 
only two-thirds of the design rate of 27 lit/cap/day. Available information 
indicates that actual per capita water consumption may be considerably less 
than the 18.6 lit/cap/day supplied to Mulanje West. 

A comparison of the metered supply with actual water consumption was carried 
out in Tambala Village in Mulanje District in 1981. Over a seven-day period, a 
water meter recorded an average of 2,657 lit/day supplied to a tap during the 
daylight hours while an enumerator observed an average of 1,514 lit/day 
carried away from the same tap. Al though the enumerator did not measure the 
water used to wash the containers, it is not clearly understood why the two 
measures differed so widely nor why the per capita consumption rate was so low 
(14.0 lit/cap/day for the meter and 8.0 lit/cap/day for the enumerator). Such 
low per capital consumption rates may not be uncommon. Other investigations 
have found water consumption to average between 9 and 13 1it/cap/day (see 
section 7.1.3 for a further discussion of household water consumption). 

It can be seen that more information is required on actual system performance 
in order to confirm design criteria, monitor operations, and plan for system 
expansion. The RWS intends to expand the above metering investigations to all 
areas of the country as soon as possible. It is recommended that a systematic 
approach be aoopted and that metering be established as a routine feature in 
all USAID-financed schemes. At a minimum, a single master meter should be 
installed on all systems and be read on a weekly basis. If conditions allow, 
it would be very useful to place meters at the outlet of every major storage 
tank, and at strategi c poi nts where water shortages or unusual water use 
patterns are 1i kel y to occur. In thi s manner, routi ne meteri ng can cont ri bute 
to both current operations and future pipeline extensions and water tap
additi ons. 

6.2.2 Water Quality 

Water systems in the Malawi rural piped water program are oesigned to operate 
without treatment with the exception of screening and simpl e sedimentati on 
which occurs in either a sedimentation tank near the intake or the first 
storage tank below the intake. Additional treatment, such as filtration or 
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disinfection, is perceived by the GOM as both expensive given the low-cost 
nature of the program and unnecessary given the careful selection of protected 
intake sites. Water intakes are from mountain streams flowing through forests 
above the areas of human habitation. The RWS and its predecessors have long 
maintained that the careful siting of protected intakes on streams within 
restricted forests assures a quaOiity of water that is acceptable for rural 
communities without any treatment other than Simple sedimentation. Emphasis 
has been placed on the overall improvement of water supplies, in both quantity 
and qual i ty terms, without resort; ng to i nappropri ate urban standard s or the 
often unrealistic standards for rural areas found in the the development 
literature. 

Recently, the DLVW has begun to incorporate additional forms of water 
treatment in the rural piped schemes. As a result of pilot tests by the Sen"jor 
Water Engineer at the Zomba Training Centre, it has been established that slow 
sand filters can be used effectively to reduce turbidity in waters containing 
high amounts of suspended solids (see section 5.6.1). A slow sand filter is 
currently being constructed (August 1983) on the CIDA-financed Dombole scheme 
and another is planned for the USAID-financed Mwanza scheme, which was begun 
this year. 

This emphasis on protected intakes and the general lack of accessible water 
testing facilities in Malawi has relegated water quality testing to a minor 
role in system planning, design, and operation. The RWS has no requirements 
for either source testing during the initial reconnaissance phase or routine 
system sampling during the subsequent operational phase. When possible, a 
sample is taken from a proposed source and analyzed at the nearest available 
1 aboratory. In the past, some analyses were performed at hospi ta1 1 abora­
tories, and some efforts have been made to use portable field kits (Mi11ipore) 
for bacteriological testing. Since May 1982, the DLVW has been able to carry 
out full chemical and bacteriological water analyses lit its new llSAID-financed 
water laboratory in Lilongwe (see section 15.3.1 for a further disqJssion of 
water quality testing.) 

Although some water testing has been done, not li11 schemes have been sampled 
and tested. Water analyses reports, when avail ab1e, are kept in the proj ect 
file. Recause of the relative unimportance attached to water quality testing 
by the RWS, the evaluation team did not determine the extent of water quality 
analyses on USAID-financed schemes. 

Some indication of water quality in the completed (non-USAID) schemes is 
available from the records of the DLVW Water Laboratory in Lilongwe. This 
laboratory began operation in May 1982. Retween May 1982 and July 1983, a 
total of 20 samples from eight rural water schemes were aMlyzed for either 
total coliforms or fecal coliforms. The samples were taken from stream 
intakes, storage tan ks, and taps. Of the si x tests for total col iforms, four 
were recorded as "too numerous to count." Moreover, 13 of the 14 fecal 
coliform tests were positive, and four had fecal coliform counts exceeding 150 
per 100 milliliters of sample. The Senior Water Chemist is empowered to 
recOfllnend, and in some cases require, corrective action on poor quality water 
supplies, but as far as can be determined effective procerlllres for imposing 
corrective action on rural water schemes have not been established. 
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There should be more concerted effort 1n water quality samp11ng, testing, and 
data review 1n overall system planning and operations. The results of the 
analyses performed at the Water Laboratory point out the need for more 
1nformation on water quality at exi,ting schemes as well as the need for 
closer scrutiny of the water sources for proposed schemes. As populations
increase and per capita water consumption rises, the health hazards arising 
from the potential contaminat10n of untreated piped water supplies will 
correspondingly grow also. A program of water quality monitoring is essential 
for the selection of new sources, the design of appropriate treatment faci­
lities, and the determination of unexpected changes in operations. 

It is recommended that the DLVW establish a program of water quality 
monitoring at all USAID-financed schemes. At a minimum, this program should 
include bacteriological and chemical test1ng of all proposed water sources 
during the initial planning phase plus routine bacteriological testing of 
water from the intakes and selected taps during the operational phases. 
Although the frequency of sampling will depend upon the personnel and 
transport resources of the DLVW, it is not unreasonable to expect at least 
annual sampl ing from intakes and selected taps in each scheme. The resul ts of 
these analyses should be reviewed by the RWS and corrective action taken 
whenever unacceptable bacteriological or chemical conditions are found. 

It has been reported that the Senior Water Chemist intends to develop a water 
testing program for all rural piped water schemes. The evaluation team 
strongly endorses this effort and further suggests that both the DLVW and the 
Ministry of Hea1th, which expects to establish bacteriological water testing 
in three regional centers in the future, be included in the overall program. 

6.2.3 System Reliability 

System re 1 i abi 1 i ty is pri mari 1 y the capabi 1 i ty of a water system to prov ide 
uninterrupted service throughout the year. In any water system, service 
interruptions can occur for a variety of reasons: inadequate source, demands 
greater than the capacity of the reticulation system, pipe breakages, clogged 
pipes and fittings, and poor design of tanks and pipelines. The monitoring 
assistants (described in section 5.3.1) follow a yearly inspection cycle in 
the rural piped water program in which pipelines, taps, tanks, and intakes are 
inspected for leaks, breakages, and inadequate flow rates. Reports are sent on 
a monthly basis to a monitoring supervisor who reviews the progress of the 
work and compiles a six-month report for the Senior Water Engineer. Minor 
repairs are attended to by the self-help village repair team with the assist­
ance of the monitoring assistant. More difficult repairs are referred to the 
supervisor. 

Although the monitoring reports contain ~ great deal of information regarding 
the operating status of systems, they do not allow a ready determination of 
system reliability. A field study by the RWS over the period March 1982 to 
March 1983, however, attempted to assess the frequency and 1 ength of suppl y 
interruptions in the Mu1anje area. Five schemes--Namitambo, Mu1oza, Sombani, 
Chil i nga, and Pha1 ombe--were i ncl uded in the study. On se1 ected non-10open 
pipelines in each scheme, meters were placed at the last tap, where the 
cumulative effect of pipe breakages, supply shortages, and pressure reductions 
would have the most effect .• Self-he1 p enumerators recorded the peri ods when 
the taps were out of service. 
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At the Namitarmo scheme, six taps were monitored at the end of AC pipelines. 
The enumerators t'eported that all six were simultaneousl y out bf service for a 
period of one or more days during.August 1982 and February 1983. A total of 80 
separate service interruptions ranging from one to 26 days were recorded for 
individual taps during the year. Three-fourths of these interruptions were 
restored to service within five days. All six taps were out of service between 
7 and 15 percent of the time. 

For the other five schemes, the observation of a single tap at each scheme 
showed that a total of 44 interruptions in service, lasting up to ten days 
each, occurred duri ng the year. Most (38 interrupti ons) were restored to 
service within five days. Service from PVC lines, however, was significantly
better than that from AC lines. The taps at the end of the two AC lines were 
out of service 15 and 24 percent of the time, while taps at the end of PVC 
lines were inoperative only 1, 3, and 4 percent of the time. 

Although limited to only a few pipelines in the Mulanje area, the above 
studies highlight the need for further information on service interruptions in 
the rural piped water system. The results of such studies can aid in the 
selection of pipe materials, the design of system components, and the manage~ 
ment of maintenance services. It is reconmended that the RillS develop proce­
dures for monitoring the reliability of systems. In particular, the frequency 
and duration of service interruptions should be recorded. This work may be 
done by either monitoring assistants or self-help village labor, whichever is 
more appropriate. Data may be recorded through direct observation by enumera­
tors, periodic inspection visits by monitoring assistants or selective 
metering of 'problematic areas. In addition, sunmary data of all schemes should 
be prepared' and stored in a single location so that comparisons betwp.en 
schemes can be easily made. 

6.2.4 System Acces~ibility 

System accessibility can he simply defined as the wa1l<ing distance from the 
house to the nearest tap. The RWS designs schemes such that t~ps are located 
no further than one-hal f mile (0.8 km) apart. This allows a maximum one-way 
walking distance of a quarter mile, which normally requires less than five 
minutes to wal k. 

Since taps are located along pipelines in a more or less linear manner but 
reticulation networks often follow non-linear patterns in traversing
population concentrations, some people in the service area are inevitably more 
than a quarter mile from a tap. Officials of the RWS believe such populations 
to be relatively small and to constitute no more than a few percent of the 
total served. 

Specific information on actual tap spacing is not inmediately available. An 
inspection of several pipeline layouts on 1:50,000 scale maps showed tap 
spacings within the one-half mile criterion. In areas of high population 
concp.ntrations, taps are spaced even closer in order to limit the service to 
about 150 people per tap. Site visits to several schemes (Dambole, Liwonde, 
Mirala, Namitambo, and Chambe) confirmed the above spacing limits. In the more 
densely populated areas, taps were often found within 200 meters of each 
other. 
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6.2.5 System Sanitation 

Water systems sanitati on refers to proper drai nage of waste water away from 
the tap, the design and construction of the standpipe, the apron, the gutter, 
and the soakaway pit at e:.Lch tap. In the "'alawi piped water programs, these 
aspects have had only minor modification since first introduced in the early
schemes. The modifications that have occurred include: reinforcement made from 
a section of PCV pipe filled with cement for the standpipe, the increase from 
one to three bags of cement for the apron, and different soakaway model s 
depending on soil conditions. 

All of the sanitation systems th~t were visited appeared to be in good working 
order. ~wever, a number of earlier non-USAIO project systems were having 
problems of apron deterioration and poor drainage. The apron deterioration for 
the most part was a result of insufficient cement. This has now been corrected 
and all aprons are required to have at ,least three bags of cement. With 
respect to drainage, it appeared that the standard gutter and soakaway design 
was not performing well in certain types of soil. It was observed that in 
another Malawi project dealing with handpumps, water loving plants had been 
successfully cultivated at the end of the drainage system. It was al so 
observed that clothes washing slabs were being constructed with separate 
drains near these handpumps. 

At present the USAID-funded projects are estimated to incl ude nearly 3,000 
taps. Each tap requires the standard apron, gutter, and soakaway. In addition, 
the MOH has recently instituted a pilot program of constructing clothes 
washing slabs. These are being built within 20 yards of the tap and have their 
own drainage system. 

By the end of the project, it is anticipated that each of the project taps 
will have a firm concrete apron, a proper draining surface, and a soakaway 
that effectively absorlls waste water. In order to ensure that all soakaways 
function properly tlHf DLVW should consider pilot testing some other forms of 
design, such as infiltration trenches and water loving plants. The MOH and 
DLVW should continue investigations into the design of laundry slabs, with 
particular emphasis upon drainage. 

6.3 	 Summary of Recommendations 

6.3.1 Recommendations for the USAID Project. 

1. 	 USAID should review its policy towards financing dams and give considera­
tion to funding a dam on the Zomba South scheme as long as it is techni­
cally feasible and cost effective (6.1.2). 

2. 	 Extend the project termination date as needed to allow completion of all 
USAID schemes (6.1.3). 
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6.3.2 Additional General Recommendations 

1. 	 The senior water chemist of the DLVW should involve the MOH in the 
development of a program for water quality testing of rural piped water 
schemes (6.2.3). 

2. 	 The DLVW should develop procedures for monitoring the rel iabil ity of 
rural piped water systems (6.2.3). 

3. 	 The DLVW should consider testing some new soakaway designs such as 
infiltration trenches and the use of water-loving plants (6.2.5). 
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Chapter 7 


PROJECT UTILIZATION 


7.1 Household Water Use 

7.1.1 Sources of Household Water 

The rural woman in Malawi is frequently confronted with a series of choices 
among water supplies for her family. Recause of the great variation among 
reg; ons, choi ces may include a tap belong ing to the pi ped water system, a 
borehol e with any of several varieties of PlJllPS, a shallow well either 
protected or unprotected and either with or without a pump, or any of several 
perennial or seasonal surface sources such as rivers, streams, lakes, ponds,
dambos (rainwater collection areas), or water dug from a dried river bed. In 
any given locality, one or more of these possibilities may exist. The choice a 
woman makes w'l11 be determined mostl y by the conveni ence of the water source 
itself, which is largely a matter of distance to the source, but also by the 
use to whi ch the water is put, the re 1 i abil i ty of the source i tse1f, and the 
terrain she must traverse to get to it. 

The USAID-financed schemes provide one clean source of piped water to groups
of 150 inhabitants living, in general, within a walking distance of 500 
meters. A total of 463,000 people are scheduled to be served in this manner by
the end of the project in 1985. The fact that the taps are iocated in 
villages, are more accessible than other water sources, and are generally
reliable should assure their use for most purposes. Is this in fact the case? 
To what extent have water use patterns changed since taps have been instal1erl? 

The study of Msukwa and Kandoo1e (1981) in Zomba East indicated that the mere 
installation of a tap was not enough in most cases to assure exclusive use of 
the tap for all purposes, particularly for those living some distance from the 
tap (more than five minutes away). The greatest amount of water (38.8 percent 
of the total) is used for bathing followed by washing utensils and food (15.5
percent) and cooking (15.7 percent) and drinking (8.4 percent). Only a small 
proportion of the tap water is used for washing clothes, probably because most 
people wash their clothes at a river, either because it is more convenient or 
because washing at the tap site is forbidden. 

The study also showed that 96 percent of all drinking water and 93 percent of 
all water used for cooking was from the tap. Some selected households were 
observed not to draw any water from the tap bp.cause they considered it too f~r 
from their households. 

The eva1 uati on team visited several vill ages whi ch had both a borehol e and a 
tap. The boreholes had become important alternative sources in case of system 
breakdown or for women who found the tap too far away to carry water for 
washing clothes. Rivers and shallow well s were observed to serve the same 
purpose in other villages. In all visits, however, it appeared that the longer 
the tap had been in a village, the more it became the exclusive source for 
everyone. In the few instances where washi ng sl abs were observed, women a1 so 
seemed inc 1 i ned to use the tap for all purposes. 
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If problems of system reliability and of the imposition of water use rules can 
be res")lved, exclusive use of the tap water for all domestic purposes should 
be an attainable goal for households living within a reasonable distance from 
the tap (less than five minutes). 8eyond that limit there seems little to 
assure exclusive use of the, tap as a source of household water. 

It is recommended that borehole and shallow well pumps in proximity to taps
should be kept in repair as alternate sources in case of system breakdown. In 
addition, washing slabs should be encouraged as an inducement to use the tap 
for washing clothes. 

7.1.2 Use of Water Systems 

No clear picture of water system coverage emerged duri ng the eval uati on 
visits. The health committees which ever interviewed declared that all house­
holds in the village use the tap. The Msukwa and Kandoole study, however, to 
indicate that at least partial USb of tap water extends to those living within 
20 minutes of the tap. Beyond tha.: limit, which is approximately one mile, 
apparently no one uses the tap. 

7.1.3 Water Consumption 

Water systems are designed by the DLVW to deliver 27 lit/cap/day to a 
population based 9n the agricultural capacity of the land. This figure, which 
is lower than most standard design rates, appears to be based on the 
experience of the DLVW rather than on actual measures of water consumption or 
land carrying capacity. In addition, somewhat higher figures for water 
consumption are usually deemed necessary to preserve health. Depending on the 
author the development literature generally cites consumption levels of 20-50 
lit/cap/day for health purposes. In Malawi, suprisingly, available information 
indicates that water systems are not subject to i nadequat ~ suppl y but rather 
an unexpectedly low demand. 

The study of Msukwa and Kandoole (1981) revealed that the volume of water 
collected per household declines with distance from the tap. As mentioned 
above, households 1 iving more than 20 minutes from the tap (1 - 1 1/4 miles)
will not come to the tap to draw water. The volume drawn by those living 
nearer the tap ranges from 13.3 lit/cap/day for those less than three minutes 
from the tap to just over 2 lit/cap/day for those at 16-20 minutes away. 
Sev~nty-seven percent of users were observed to live fro~ 0-5 minutes from the 
tap. For those households the average daily per capita water consumption was 
observed to be 12 1iters. (Per capita consumpti on is al sc signifi cantl y 
related to occupation of the family head and household composit.ion as 
discussed in section 5.7.2). 

Ettema (1983) calculated per capita figures for groups at Mulanje and 'Zomba 
East villages and compared them with those of the MSlJkwa and Kandoole study.
In the former group of villagers, the daily consumption was 11 lit/day for 
those nearest the tap and in the latter group 17 lit/day. 
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These varying figures point out the need for further stutties based on both 
metering, tap surveys, and household surveys. In any case, current consumption
of water appears to be far below standards generally cited for health reasons. 

The shortfall of per capita water consumption in canparison with a possible
health-based goal should not be ignored but must be approached with extreme 
care. Because of both custan and regulations regarding the use of a tap, an 
attitude of water conservation has marked the Malawi rural piped water 
project. This attitude has allowed large numbers of people to be served \/lith 
relatively limited water sources. Nevertheless, future development will bring 
i nev i tab 1 e demands for greater water use, whi ch is an i nt ri ns i c aspect of 
economic progress. The DLVW needs to find constructive ways to encourage more 
use of water while preserving the water conservancy mode. 

A second problem is the assumption held by sane that education by itself can 
bring about increased water use. The DLVW needs to canbine its educational 
approach with the introduction of technologies that facilitate increased water 
use, such as laundry slabs. 

7.1.4 Types of Water Use 

The Project Paper mentioned that certain uses can lead to desirable economic 
outcomes, such as brickmaking, poultry raising, and livestock raising. It also 
assumed that increased water use in domestic activities would lead to further 
benefits. 

As shown in Table 18, Msukwa and Kandoole (1981) found that tap water is being 
used for almost every imaginable purpose. What is remarkable is that 76 
percent of all water used comes from a tap. Considering only routine daily
domestic uses, 84 percent of all water is drawn from a tap. Cursory field 
observations confirm this impression, particularly in the older systems, where 
the percentage is probably higher. 

Economic development calls for an increasing use of water, not only for simple
danestic purposes but also for enhancement of the local ec.onomy. Malawi is 
faced with the dilemma of attempting to encourage slJch developments while 
striving to preserve the present equity of the system. A fair estimate of end­
of-project-status would be that taps will supply 90 percent of purely domestic 
water and 50 percent of water for economic purposes. 

It is recommended that the DLVW and MOH should continue to promote diversified 
domestic uses of tap water through such facilities as washing slabs as well as 
the economic uses of tap water for brick making and beer brewing. 

7.2 Household Sanitation Practices 

Rural sanitation comprises a number of important concerns, including the 
construction and use of adequate latrines, the safe transport and storage of 
water, the use of a riish drying rack, the use of an adequately constructed 
bath house, and the use of a well-dug refuse pit. Other sanitation practices 
of importance are adequate food and grai n storage, i~proved house const ruc­
tion, and overall village .c1eanl1ness. In this section the presence of all 
these practices will be considered together rather than separately. 

-82­



Table 18. Water Use in Zomba East Piped Water Project 

Total Amount of Water From Tap 
Tap Water 
as Jlercent 
of total 

Water Use 
Amount Per- Amount Per­
(Htres) cent (1 itres) cent 

Drinking 957.64 6.58 919.37 8.35 96.00 

Cooki ng 1,882.64 12.93 1,754.02 15.73 93.17 

Washing utensils/Food 2,205.43 15.15 1,861.54 16.70 R4.4 

Bathing 5,657.66 38.87 4,448.41 39.QO 78.63 

Washing clothes 988.30 6.79 765.30 6.86 77 .44 

Soaking maize/cassava 441.35 3.03 325.85 2.92 73.83 

Watering garden 16.10 0.11 9.10 0.08 56.52 

Smeari ng houses 443.40 3.05 230.90 2.07 52.07 

Watering animals 134.90 0.93 68.45 0.61 50.74 

Brewing 130.50 0.90 42.00 0.38 32.18 

Brick making 943.55 6.48 72.50 0.65 7.68 

Other 753.43 5.18 652.83 5.86 86.65 

Total 	 14,554.90 100 11,149.77 100 76.60 

Source: 	 Msukwa, L.A.H. and B.F. Kandoole, Water by th,'! PeopLe.., Zomba, 
Center for Social Research, 1981. 



Since the cholera epidemic of 1973-74, health surveillance assistants have 
bE'~n promoting the construction and use of simple unventilated pit latrines. 
By i980, national cover~ge was estimated at 40-50 percent, with variations 
among districts depending on the intensity of deployment of the health 
surveillance assistants. There is little or no data available on the 
prevalence of the other sanitation practices cited above. 

The Project Paper did not deal with sanitation except to cite the importance 
of proper water storage, food handling, garbage disposal and personal hygiene
for the control of food and fly-borne infections (p.30) and to give recom­
mendations for carrying out these practices thro~gh village health committees 
(p.41). 

The study of Msukwa and Kandool~ (1981) revealed a latrine ownership rate 
rangi ng between 61.9 percent in the northern part of the Zomba East Proj ect 
area and 44.7 precent i n thl~ southern part, wi th an overall rate of 53.5 
percent. In Zomba Sou~h the figure was 51.3 percent. No observations were marle 
of other sanitation practices. 

Visits of the evaluation team to villages selected for HESP activities by MOH 
field personnel did not produce any quantitative estimates but there seemed to 
be latrines, covered water pots, bath houses and soakaways, dish drying racks, 
and garbage pits at almost every household. 

A few laundry slabs with soaka\~ay. pits have been constructed in target 
villages, and some experimentation with ventilated latrines is taking place in 
several localities. All health c~nittees interviewed expressed keen interest 
in having a washing slab. 

If the activities of the HESP pr'ogram can be continued and enhanced in 
villages with piped water, then it is possible to expect that 90 percent of 
all households will have adequately maintained latrines (one-third of them 
ventilated), garbage pits, bath houses, dish drying racks, and safe water 
carrying and storage pots by the pnd of the USAID-financed project. In 
addition, there should be adequately drained and maintained laundry slabs for 
80 percent of all taps. 

It is recommended that USAID support MOH efforts to augment and improve the 
HES? program. It is further recommended that the MOH assure careful monitoring 
of the sanitation practices mentioned in this section. 

7.3 Community Supp'ort Practices 

7.3.1 Enforcement of Water Use Practices 

Rules surrounding water use practices are centered on the conservation of 
water, the cleanliness and repair of the tap and apron, the cleanliness and 
drainage of the surrounding area, the maintenance of the soakaway pit, and the 
avoidance of undesirable activities at the tap such as clothes washing,
bathing, washing pots and pans, washing food, and any other practice that may 
1ead to soi 1age or damage of the apron. Most important is the rul e agai nst 
house connections, which has been strictly enforced by tap committees, project 
committees, DLVW personnel,.and the district commissioners for many years. 
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In 1976, the Minister for Community Development officially stated the policy 
that no house connections would be allowed. Despite great pressures, sometimes 
coming from Parliament, this rule has been maintained. In March 1981, the 
Minister for the Northern Region reiterated in Parliament the policy against 
house connections. 

The Project Paper stressed the USAID commitment to these rules and to the 
mutually reinforcing community-based network that supports them. 

The water use rules have been enforced primarily by the tap committees with 
the backing of project committees and village headmen, when necessary. In the 
Msukwa and Kandoole study (1981), the regulations were cited as a reason why 
some people did not use the tap for clothes washing, bathing, or washing food 
and utens i1 s. The same study, however, revealed that 65 percent of those 
interviewed thought that the rules han been made by DLVW personnel and not by 
their local w~ter committee. While this is probably an accurate perception, it 
indicates, nevertheless, a se:lse that the rules may be imposed rather than 
arrived at by consensus. 

Observati ons of vill ages with USAID-fi nanced water systems and conversati ons 
with village health committees innicated a strict observance of rules by the 
community as a whole. There is little reason to believe that the present rule 
structure and supporting network of organi zati on5 wi 11 not conti nue in new 
project areas as it has in the past. 

It is recommended, therefore, that the DLVW promote the present regulations in 
all new project areas together with the enforcing structure of committees and 
field personnel. It is also recommended that the DLVW and MOH jointly encour­
age the construction of laundry slabs for each tap in order to promote clothes 
washing near the tap. 

7.3.2 Provision of Self Help Labor and Local Commodities During Construc~ion 

Self-help labor provioed by the potential users during construction includes a 
wide variety of activities. The digging and backfilling of pipelines is the 
major self-help activity, but others include the digging foundations for tanks 
and tap aprons, the loading and unloading of sand, stone, and materials, the 
carrying of \'1ater, materials, and equipment to project sites, the breaking of 
stones for aggregate, and the assisting of DLV\~ field operators in pipeline 
construction. Local commodities provided by the community incl ude sand, some 
stone, and nigging tools. 

These self-help contributions were well established prior to the USAID­
financed project. In fact, the truly impressive enthusiasm and work by rural 
Malawian communities has drawn world-wide recognition. Some projects have 
requi red over 300 ki 1ometers of trench to be hand dug and backfi lled by 
volunteer village laborers! In some cases, communities worked one day per week 
for over a year to complete their portion of the pipeline. 

There has been no major change in the local contribution of self-help labor 
and commodities from the period of the early projects to the present 
AID-funded schemes. Although the projected estimate of self-help labor during 
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the first two years was higher than the actual contribution ($735,000 
projected vs. $686,000 actual-fee; Table 8 in Chapter 4), much of this was 
caused by delays in pipe delivery. 

The evaluation team noted that one or two projects had not had as much 
community support as the other piped water schemes. This could be attributed 
to a number of factors, including their readily available water sources and 
the fact that some ethni c groups do not allow women to dig trenches. The 
latter explanation is significant since it is estimated that women provide ijp 
to 70 percent of the self-help labor in most of the piped water schemes. 

In addition to the labor provided by the local community, it is worth 
mentioning that a significant amount of time is volunteered by local leaders 
and community members in organizing and managing groups of workers ano in 
communicating daily work schedules. 

There is no reason to conclude that the long tradition of self-help labor and 
local commodity contributions will not continue through the end of the USAID­
financed project. It is strongly recommended, therefore, that the DLVW main­
tain the current practices involving community support in project construction 
and maintenance. 

7.3.3 Community Provision of Labor for Maintenance 

One of the most significant underlying strengths of the Malawi rural piped 
water program is the extent .of community involvement after the systems have 
been constructed. As has bep.n discussed under 5.3.1 and 5.3.2, the community 
is responsible for a number of rOlJtine and major maintenance activities. The 
various groups in the community having some duties for maintaining the systems 
include the project committee, the branch committee, the individual tap
committee, and the repair team. 

The project committee is responsible for the overall management of the 
project, for paying intake watchmen, for resolving conflicts, for enforcing
rules and procedures, for organizing labor for major maintenance, for keeping 
local government authorities informed about any water system problems and 
issues, and for liaison with the monitoring assistant of the DLVW. The project 
committees normally consist of five members who volunteer their time amounting 
to approximately one oay a month per member. 

The five-member branch committee is responsible for an average of 10,000 
people and is recruited from the various villages along a single branch of a 
pipelin.e network. It is responsible to the project comnittee for its section 
of the system and has similar management and coordination functions. In 
addition, it is responsible for the inspection of the branch and for 
supervising an average of ten repai r teams. Each member al so vol unteers 
approximately one day a month for project- related activities. 

The tap committees are responsible for the overall funct.ioning of the tap, the 
apron, and the soakaway as well as enforcing rules for the care and use of the 
tap. The specific duties of the committe~ were discussed in section 5.5. Most 
tap committees are comprised of an average of one man and three women. It is 
estimated that they each vol unteer one-hal f day a month in carrying out their 
duti es. 
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The repair teams are responsibll! for routine repairs and replacements of pipes 
and v~ues. They are trained and supplied with repair materials by the OLVW 
monitoring assistant and are responsible to the branch committee. They provide 
most of thei r own tool s, although they have access to a hacksaw bl ade and 
repai r materi al s. Thei r vol unteer time averages approximatel y one day per 
month per team. 

The intake watchman is the fi nal member of tile community rnai ntenance 
organization. In some of the completed water projects, watchmen receive pay 
from the proj ect committee but in the majority of cases they are vol unteers. 
Intake watchmen are responsible for regular inspection and periodic cleaning 
of the intake and the storage and sedimentation tanks. This can amount to 
10-12 days work per month. 

On-ly a few AID-funded schemes have been completed. It is still too early to 
say how the maintenance of these systems by cOlTll1unity labor is working. The 
transition between the construction phase and the on-going maintenance phase 
requi res a new set of responsibil it'jes and duties for the project and brancil 
committees. This transition along with the formation of tap committees and 
repair teams is now taking place. 

In the older non-AID funded schemes, self-help maintenance is occurring as was 
shown in Table 12. The fact that these completed systems are functioning and 
that breakdowns are quickly repaired with a minimum of supervision by DLIJW 
staff is a clear indication that the cOlTll1unities are effectively carrying out 
their maintenance responsibilities. The key ingredient to this whole program 
is the fact that the communities have acquired a true sense of ownership of 
these systems through thei r hard 1abor duri ng the const ruct i on phase and 
through the community development orientation of the DLVW staff during the 
plann;n~, construction, and monitoring stages of the project. This program of 
water system maintenance by the community has attained such widespread success 
that all who have been associated with it should bp justly proud. 

Due to this sense of local ownership in the systems, there is every indication 
that community labor for maintenance will continue into the indefinite future. 
It is recommended that this process of community involvem~nt in system 
maintenance be maintained in all curr~nt and future schemes. 

7.4 	 Summary of Recommendations 

7.4.1 Recommendations for the USAID Project. 

1. 	 Continue MOH efforts to improve latrine deSigns, promote latrine 
canst ruct ion, and promote safe practices for water transport and 
storage (7.2). 

2. 	 Encourage the construction of a laundry slab at each tap in order to 
promote clothes washing near the tap (7.3.1). 

3. 	 Maintain current practices involving community support in project 
construction and maintenance (7.3.2, 7.3.3). 
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7.4.2 Additional General Recommendations. 

1. 	 Borehole and shallow well pumps in proximity to taps should be 
maintained in good repair as alternative sources in case of system
breakdown (7.1.1). 

2. 	 Consider ways to encourage an inc rease in water consumpti on 
over time (7.1.2, 7.1.4). 

-88­



Chapter 8 


PROJECT IMPACTS 


8.1 Health Impacts 

8.1.1 Current Impacts 

No actual data exist to support an objective evaluation of health impacts of 
the project, but a qualitative assessment obtained through talking with health 
Md tap committees and i so1 ated groups of women can be made. There emerges a 
genuine perception on their part that small children are naving less diarrhea 
since the installation of taps and since the inception of health committees. 

Prior to the project, a study was made of cholera incidence in areas with and 
without piped water systems. It was reported that cholera inci~'~nce was 
reduced in areas served by gravity-fed piped water systems (Chipungu, 1983), 
but the data have nut been analyzed completely. 

8.1.2 Possible Evaluation Indicators 

The question of health status indicators of water supply and sanitation 
improvements continues to perplex those involved in planning, implementing, 
a~d evaluating various programs. Many behavioral as well as social, economic, 
and technical variables are interposed between the actual improvements in 
systems and any health benefits that accrue to users. 

The reviews of Hughes (1981) and McJunkin (1982) concl ude that despite wide 
variation in the results of individual studies there is a steady trend of 
improvements in heaith status as water supply and sanitation improvements are 
made. Both also point out that improvements in quantities of water appear to 
be more jmportant than improved quality alone. 

A few useful indicators of health status emerge from the above reviews: 
(1) diarrheal morbidity, {2} skin infections, and {3} nutritional status.* 

* 	 Other indicators such as the prevalence of dracunculiasis and 
schistosomiasis are not recommended here because dracunculiasis does not 
occur in Malawi and the means of combating schistosomiasis and verifying 
the changes are insufficient. Reductions in schistosomiasis, for 
example, would require that far fewer people come into contact with 
water from ponds, lakes, and slow-moving streams. This might occur if 
p~ped or otherwise protected water supplies were provided, barriers were 
~laced between people (especially children) and contaminated pools, and 
bridges were built over streams and ditches. 
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Each 	 of the three indicators can be examined from two hasic pOints of view: 

(l) 	 The prevalence of the heal th problem that the indicator reflects, 
and 

(2) 	 The responsiveness of the indicator to program inputs. 

Diarrheal Morbidity 

According to National Health Statistics (1981), diarrheal diseases are either 
the third or fourth most frequent cause of death in the under-five population 
in Malawi. The marked prevalence of under-nutrition (34 percent) in under­
f·lves is probably al so a refl ection of the frequency of di arrhea. Di arrhea, 
however, represents a syndrome with multiple etiologies, only a few of which 
are actually waterborne and most of which are more responsive to personal 
hygiene measures. These i ncl ude hand washi ng before handl i ng food and after 
defecating and a thorough cleaning of food and cooking utensils. Unless wat~r 
in sufficient quantity and of some minimally acceptable quality is available 
and accessible to households and is used for washing hands, food, and utensils 
most diarrheas will be difficult to control. Thus, the program may have to 
supply a s·ufficient quantity of water (at least 20 liters per capita per day 
or more) in order to affect diarrheal morbidity. 

Skin 	Infections 

Skin infections such as scabies, impetigo, and furunculosis all respond to the 
increased frequency of bathing which is a result of greater quantities of 
water. 

Anthropometry 

Anthropometric measurements (length and weight) in infants and small children 
may be potentially the most useful health status indicators for estimating the 
impact of improved water supply and sanitation. These measurements offer 
several distinct advantages: 

(l) 	 Undernutrition, most frequently manifested as defic.ient weight for 
height, is prevalent among infants and young children in rur3l areas 
of Malawi. Thus, it satisfies the requirement of measuring a pre­
valent rather than an esoteric health condition. 

(2) 	 The measures themselves requi re a minimum of equipment for field 
use, can be readily applied by persons with a minimum of training, 
and give reasonably reliable results. 

(3) 	 The validity of anthropometric measures as indirect estimators of 
reduced diarrheal morbidity is strongly suggested by studies 
reported in the literature. 

(4) 	 A general baseline exists in the data generated in the National 
Sample Survey of Agriculture for Customary Land in 1981-2. These 
data suggest criteria for field application of anthropometry. 
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(5) 	 Anthropometry as a measure of nutritional status can reflect several 
benefits of improved water supply and sanitation combined in a 
si ng1 e measure: decreased diarrheal preva1 enc.e, increased women's 
time for child care, and the development of kitchen gardens because 
of better use of wastewater (Chen, 1980). 

Sources of Data 

Primary Data 

With respect to collecting primary data, health surveillance assistants and 
health assistants in the field represent are the only available personnel who 
could feasibly collect data on the three indicators suggested above. Pro­
cedures would have to be kept extremely simple so as not to require either 
excessive time or excessive additional training. All three indicators should 
be measured at si x-month interval sin order to have both wet and dry season 
readings. 

Secondary Data 

With respect to secondary data collecting, other methods might be followed. 
For diarrhea, hospital data from institutions with good record systems could 
be used to assess diarrhea as a proportion of total admissions from project 
and non-project villages. Where specific diagnoses such as ShiJella, ~ 
Cho1erae, and Salmonella are made, these categories of diarrhea might also be 
compared. 

For collecting secondary data on anthropometry, the existence of baseline data 
from the 1981-82 National Agricultural Sample Survey might prove to be 
extremely useful. A preliminary assessment indicates that perhaps only the 
weight-for-age data may be useful. If data from thi s survey can be derived 
from areas where the pi ped water proj ect is a 1 so act i ve, t hen a potent i a 1 
baseline of anthropometric data already exists. The follow-up survey planned 
for 1986 could likewise produce outcome anthropometric data from the same 
areas. The degree of geographic and coincidence of piped water and survey 
areas needs to be explored. In addition, there is a national committee 
considering the establishment of a national nutritional surveillance system. 
Ways of focusing this surveillance on areas served by piped water should be 
explored. 

Finally, despite' the precautions cited above, there is a possibility of 
incorporating some schistosomiasis data from a single project area, Zomba 
South. Here the national schistosomiasis control program is open to the 
possibility of being divided into four study areas or quadrants 
(molluscicides, chemotherapy, pip~d water and washing slabs, and control) to 
compare the efficacy of these approaches. One might expect in these areas a 
reduction of S. haematobium in adult females and young girls but not in young
boys in the piped water area. 
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SUlll11ary 

In the area of health impacts it is recommended that water quality and 
household water consumption data be obtained from completed schemes. In 
additi on, MOH field workers should continue to co11 ect sanitati on data, such 
as the presence of latrines, dish-drying racks, covered water storage
containers, garbage pits, and bath houses. Where adequate records exist, 
hospital data should be gathered to compare diarrheal conditions. It also 
would be useful to have the health surveillance assistants collect some 
primary data on diarrheal morbidity and skin infections on a limited basis. 
Another useful approach would be to review the nutrition data contained in the 
National ~gricultural Sample Survey of 1981-82 to determine their potential as 
baseline data for project evaluation. And fin.~l1y, a review of the data on the 
cholera outbreak of 1973-74 to determine its relevance to the health aspects 
of water supply is suggested. 

8.2 Economic Impacts 

8.2.1 Current Impacts 

The USAID-funded rural piped water supply has almost certainly had a variety 
of economic impacts on local, regional, and even national economic growth. The 
assessment of most of these impacts, however, is a complex task which remains 
beyond the scope of the present enquiry and, it is suggested, should not form 
a focus of attention in the final project evaluation. 

In the light of the explicit U~;AID and GOM policy encouraging the development 
of private sector enterprises, it should be noted that the project has hart an 
important positive impact on two private sector industries. First, the project 
is the major customer of the PVC extrusion factory in lilongwe, contributing 
significantly to the continued economic viability of the factory. Second, the 
construction of tanks and intakes in the supply schemes is contracted out to 
local contractors, thus stimulating the development of small private sector 
enterprises in the rural areas. 

A major direct impact of the project is expected to be the redu<.;tion in the 
time required for carrying water in the project areas. This would particularly
affect women by increasing the tim€. they could spend on income-producing or 
other gainful activities. One measure of the significance of time savings is 
that it is the most important factor mentioned by the population in explaining 
their desire for piped water projects and their willingness to work very hard 
to make such projects possible. As outlined in section 7.1, some preliminary 
studies have been conducted on time savings in several project areas. The data 
from these studies indicate that there were significant time savings in the 
project areas and suggest that the effects will be even greater in some of the 
drier areas (such as Zomba South). 
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8.2.2 Possible Evaluation Indicators 

It is suggested that the final eval uati on of the USAID-funded rural piped 
water supply project focus on documenting three of the many economic impacts. 

First, through a case study of the pipe extrusion factory, an indication can 
be obtained of the effect of the project on stimulating an important local 
private enterprise undertaking. 

Second, through the use of aerial photographs, it shoulc1 be possible to 
document the increase in acreage under cultivation in proje<.t areas where 
agriculture had been previously hindered by a lack of domestic water supplies. 
Chitipa is an obvious project where such impacts may be documented. 

Third, considerable attention should be g.iven to collecting data of the sort 
gathered by the Centre for Social Research in Zomba East and to documenting 
the effect of the project on the time taken for collection of water. Assuming 
that it will not be necessary to collect data from all project areas, care 
should be taken to ensure that the projects selected for intensive study are 
representative of the full range of conditions encountered in areas served by 
the project. That is, care should be taken to document thes~ effects in water­
scarce areas as well as in areas in which the availabil ity of water' was 
relatively good prior to the USAID-funded project. 

8.3 Social Impacts 

8.3.1 Current Impacts 

The Project Paper suggested several categories of expected social imracts from 
the project that normally would be difficult to r~alize within the short span 
of the project or are difficult to measure accurately. Of these, the most 
readily measurable impacts appear to be the spread effects of community 
participation. 

No one doubts that the social impacts of the project have been and are being 
realized. Social impacts can be used as a basis for evaluation, and several 
relevant indicators are detailed below. The enthusiastic responses of 
villa9~rs to the RWS program, the vitality of the health and tap committees, 
and tl1eir performance in the construction and maintenance of sytems lire to be 
noted. 

Since its inception there also seems little doubt that the program has 
affected the participation of women. Most tap committees are composed of 
women. Branch repai r teams may have 10-20 percent women. At the same time 
only an occasional woman is to be found on a project committee. Health 
committees may have four to seven women out of ten members and may even be 
chaired by a woman. These numbers indicate that women are actively involved in 
project operation and maintenance bllt only minimally involved in project 
planning. 

At a more profound level, there has been little examination of either 
intermediate or ultimate project impacts because, to some extent, ot' the 
absence of an evaluation officer backed un by a senior-evaluation specialist
(see section 5.7.2 above). 
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8.3.2 Possible Evaluation Indicators 

It is appropriate to keep the end-of-project evaluation emphasis focused on 
the use of intermediate indicators related to the functioning and use of water 
supply and sanitation installations rather than indicators of ultimate health, 
social, and economic outcomes (see WHO, Geneva, Minimum Evaluation Procedures 
and WASH Technical Report No. 10). The two categories of social benefits 
suggested here, namely the i nvol vement of women and the spread effects of 
community participation, also should be of an intermediate rather than an 
ultimate nature. 

Fersistence of Organization at the Village Level 

The assumption underlying this evaluation indicator is that the participatory 
experiences of villagers in planning, installing, operating, and maintaining 
the piped water supply systems have led to the formation and strengthening of 
local organizations which later help in solving problems, making ciecisions, 
and communi cat i ng important i nformat i on among vi 11 agers, communi ty organi za­
tions, and government institutions. 

Since the development of self-sustenance in an organization is usually slow 
and gradual, it is recommended that observations be continuous but that 
analysis and interpretation of data be carried out on a cllTlulative basis at 
yearly intervals. Critical incident reporting would be useful. Interviews with 
key individuals in selected villages could be used to carry out a more 
in-depth study of factors cont ri but i ng to the pers i stence of cOrmli ttees 
over time. Comparisons al so could be made with heal th committees outside 
proj ect areas. 

The Proportion of Women in Various Project-related Committees. 

While the level of women's participation in committees is alrp.ady high, as 
indicaterl above, there is still room for improv~ments. Of particular note for 
comparing old and new project areas are the proportion of women on health 
committees, the number of women who are chairpersons of health and tap 
committees, and the proportion of women on repai r teams and project 
committees. Thi s data cOIJld be recorded by health surveill ance assi stants and 
health assistants during routine visits to villages or by monitoring 
assistants with the help of branch repair teams and project committees. 

8.4 	 Summary of Recomm~!1diiti ons to USAI~ 

The following are recommendations fl.)r possible end-of-project evaluation 
indicators: 

1. 	 Obtain water qual ity and household water consumption data for each 
scheme (8.1.2). 

2. 	 MOH field workers should continue collecting sanitation data such as 
the presence of latrines, dish drying racks, covered watl~r storage 
containers, garbage pits, and bathrooms (8.1.2). 
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3. 	 Have the health surveillance assistants collect some primary data on 
diarrheal morbidity and skin infections on a limited basis (8.1~2). 

4. 	 Where adequate data exist, hospital data should be gathered to 
compare diarrheal condi~ion~ (8.1.2). 

5. 	 Review the data contained in the National Nutrition Sample Survey of 
1981-82 to detennine its potential as a haseline for project
evaluation (8.1.2). 

6. 	 Review the data on the cholera outbreak of 1974 to detennine its 
relevance to the health impacts of water supply (8.1.2). 

7. 	 Assess the effect of the project upon the local manufacture of PVC 
pipe (8.2.2). 

8. 	 Measure the time savings resul ti ng from decreased water carryi ng
distances (8.2.2). 

9. 	 Measure the area and, where possible, the economic valu~ of new 
agricultural: lands brought under cultivation as a result of a water 
scheme (8.2.2). 

10. 	 Assess the longevity and persistence of committees in the project 
areas (8.3.2). 

11. 	 Assess the proportion of women members on various committees 
(8.3.2). 
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Chapter 9 


CONCLUSIONS 


9.1 General Findin~ 

The eval uation team finds that the USAIO-financed rural piped water project 
being carried out by the Department of Lands, Valuation and Water with the 
assistance of the Ministry of Health is well conceived, competently directed 
and managed, and adequately supported by the Government of Malawi. Starting in 
1980, USAIO financing has been the basis for the continuation of the pre­
existing and highly successful Malawi rural piped water program which began 
originally in 1968. The USAID involvement has maintained and reinforced the 
basic strengths of the previous program and, in addition, "'as expanded the 
program scope to include health education, sanitation, and research inputs. 

The current overall success of the project is-due to several key resources: 

First, all project activity is firmly based upon full involvement of the user 
conmuni ty. Vi 11 agers dnd th~i r 1oca1 1 eaders are consulted and thei r full 
cooperation sought in the planning, mobilization, construction, and mainten­
ance phases of individual projects. The voluntary, self-help inputs of labor, 
often involving several hundred kilometers of pipeline construction in a 
single scheme, are one of the moSt remarkable aspects of the involvement of 
communities. It is estimated that the user communities provide approximately 
one-fifth of the capita1 costs and two-thirds of the operation and routine 
maintenance costs of the projects. As far as the evaluation team is concernen, 
this full and enthusiastic involvement of conmunities in a project of this 
magnitude is unequalled anywhere in tropical Africa. 

Second, the field staff within the Rural Water Section of the DLVW and, more 
recently, within the HESP program of the MOH are sensitive to the needs of a 
community-based approach to rural water and sanitation nevelopment. The rural 
piped water program traces its origins back to community development activi­
ties of the mid-1960's. As a result~ the field staff have always had a strong 
orientation to working with communities rather than imposing upon them sol u­
ti ons developed from afar. Over the years, the projects have grown more 
complex, and the program has incorporated increasing elements of engineering 
design, supervision, and control. This blend of cOl11Tlunity orientation and 
techni cal ri gor has produced a unique cadre of field staff upon whom most of 
the work of project development and maintenance is based. In the DLVW, these 
staff include the supervisors and monitoring assistants, while in the MOH they· 
include health assistants and health surveillance assistants. Mention must 
also be made of the voluntary personnel provided by the communities, especial­
ly the caretakers, repair teams, and the village tap and health cOl11Tlittees. It 
is this overall human infrastructure, so unique in its comprehensiveness and 
effectiveness, which gives one confidence in the continuing success of these 
projects. 

Third, the Malawi rural water program has been blessed with far-seeing and 
dedicated senior staff and with political leadership that has recognizp.d the 
importance of these projects for the country. Since its inception in 1968, the 



rural piped water program has come under the authority of numerous GOM organi­
zations, the most recent being the DLVW in 1979. Throughout this period, there 
has been general continuity of direction within the senior staff, especially 
that provided by the current Principal Water Engineer, which has lead to a 
progressive improvement of the program and an accommodation to each new 
organization over time. At the same time, however, each organization has 
recogni zed the st rengths of the rural pi ped water program and has generally 
allowed it a fair degree of autonomy to carry out its work. Together, these 
two forces have combined to form a program which has not only sU"vived the 
vicissitudes of changing governmental structure but also become more effective 
every year in providing water to the people of Malawi. 

9.2 General Conclusions 

The detailed findings of the eval uation team are presented in Chapters 4-8, 
but a few general conclusions are in order. USAID, GOM, and comnunity sel f­
help inputs are being provided in a timely and generally well-coordinated 
manner. Costs and expenditures are reasonable, and the few minor problems in 
billing that were noticed can be readily corrected. 

It is in 100king at the institutional areas that the evaluation team spent 
much of its time. The technical aspects of project development in the DlVW ' 
were reviewed and fourtd to be appropri ate for the types of schemes bei I'l~: 
developed. The RWS has made excellent use of limited numbers of senior staff, 
volunteer expatriate engineers, and wel1-e]~perienced field staff. The 
techni ca 1 approach has resulted in water systems whi ch are adt~quate 'j y 
engineered, constructed withi n a pre-detenni ned schedule, and low cost. 
Efforts to develop Malawian engineers capable of taking over the program have 
recently shown some success. 

Health education and sanitation inputs are the innovative feature brought to 
the program by the USAID project. The new Principal Health Coordinator had 
made a good start in organizing and directing the Hp.alth Education and 
Sanitation Promotion (HESP) component in the MOU. In its one year of opp.ration 
to date, HESP has developed health-related strategies for the water program, 
begun training health field staff for work in the water project cOO1l1unities, 
and started field tests of laundry slabs and improved latrin~s. The evaluation 
team notes the crucial role played by the Principal Health Coordinator as 
liaison between the MOH and DlVW and endorses efforts by both org~nizations to 
more fully coordinate their respective activities. 

One area meriting increased coordination involves the common needs of 
committees at the comnunity 1evel. Joint trai ning activiti es, sensitivity 
sessions, and sharing of information among village tap and health committees, 
repair teams, project comnittees, and field staff of both the MOH and the OlVW 
are essential to realizing many of the health and social benefits latent in 
piped water systems. This coordination must be in the context of the current 
high level of community involvement in project development. As mentioned 
above, community i nvol vement i s th~ basi s of program success, but improvp.rl 
coordination between the MOH and DlVW will allow projects to achieve their 
full health and social potential. 

-97­



Maintenance procedures for the piped systems are a major aspect of the current 
levels of community involvement and the roles of the project field staff. To 
the maximum extent possible, routine operation and maintenance functions have 
been taken over by the user communities. Local volunteers are trained by the 
OLVW field staff to become caretakers, repair teams, and village tap
committees. A limited supply of tools and replacement parts are available to 
these volunteers, while advice on more complicated ~epairs, or even assistance 
on the repairs themselves, are provided by OLVW staff. There appears to be a 
clear understanding within the project communities as to their financial and 
labor responsibilities for system maintenance. The maintenance responsibili­
ties of the OLVW, therefore, are generally limited to providing simple
technical advice and carryi ng out occasi onal major repai r works. The eval ua­
tion team is greatly impressed with this overall approach to maintenance. Not 
only are the water systems maintained at a high level of operation but the 
community involvement in routine maintenance 'limits the direct DLVW costs to 
approximately MK 0.10 per person per year. 

Staff training has been a strong feature of the rural piped water program for 
many years, and the evaluation team is pleased to note that this function has 
been reinforced further by the USAID project. Both the DLVW and, more 
recently, the MOH have formal training prcgrarllS specifically designed for 
field staff who must work in a community-based environment. Within the DLVW, 
these programs differ greatly from the standard engineering training IIsuillly 
given by technical organizations. The evaluation team believes that the 
current training activities are the key factor in keeping field staff both 
technically competent and, more importantly, sensitive to the needs of 
communities in project development. 

The Proj €ct Paper proposed setti ng lip a Trai ni ng and Research Unit in the DLVI4 
to carry out training, research, information management, and evaluation. 
Because of staffing problems and departmental reorganizations, a special unit 
having its own staff and its own office has not been established. Much of the 
work proposed for this unit, however, has been undertaken by the Senior Water 
Engineer with the assistance of Peace Corps Volunteers, field staff, and the 
Centre for Social Research in Zomba. The evaluation team believes that the 
DLVW erred by not engaging a short-term Senior Evaluation Specialist as 
described in the Project Paper and Project Grant Agreement. The result has 
been a series of relevant and operationally useful, but largely uncoordinated, 
investigations into technical design, system operations, and water-related 
behaviors. The work done to date is impressive, but more could have and should 
have been done. There is need at this time for expert guidance in developing a 
comprehensive research program, including a design for a final end-of-project
eval uati on. 

Although the Project Paper proposed 23 possible water schemes, subsequent 
investigations led to a revised list of 16 sub-projects having a design 
population more than double the original estimate. The evaluation team finds 
the revised list of projects, which has been approved by the DLVW, Treasury,
and USAIO, to have actually strengthened and expanded the effectiveness of the 
project. A major question mark resides over the Zomba South scheme, but if 
USAIO and the GOM can resolve the problem of financing a dam needed to impound 
water for the system, Zomba South will eventually become the flagship scheme 
i n the proj ect • 
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Operationally, little infonnation is available on completed USAID schemes. 
Projects undertaken before 1980 show high levels of reliability and equity of 
access to users. Recent metering and water use studi es show some compl eted 
systems to be supr1yi ng water at about 70 to 85 percent of des i gn capacity but 
per capita consumption rates to be a surprisingly low 10 to 12 liters per 
capita per day i:1stead of the 27 1iters per capita per day used in system 
design. The implications of these consumption rates are not fully understood, 
and further research into system operations and water-related behavior 
patterns is needed before further conclusions can be drawn. One valuable area 
of inquiry the MOH has been pursuing is the importance of additional water use 
facilities such as laundry slabs. 

Impact assessment has been the most difficult aspect of this evaluation. The 
Project Paper called for an assessment of the economic, technical, health, and 
social impacts of the project, with particular reference to the meas~rement of 
these impacts by the end of the project. To measure these impacts, however, a 
great deal of time, personnel, and money is necessary. Impact assessments of 
water supply projects are still in the realm of research investigations rather 
than accepted procedures for project eval uati on. In impact i nvesti gati ons, 
there is no general concensus on research design, primary var ...bles, or 
measurement parameters. Because of this, the evaluation team strongly believes 
that the final evaluation of the USAIO-financed project should concentrate on 
the more easily measurable operational, performance, and utilization variables 
rather than the el usi ve and diffi cul t-to-assess impact vari ab1es. Such an 
approach will allow an evaluation within the personnel and monetary resources 
of the current USAIO proj ect, wi 11 provi de inmedi ate feedback to project 
operations, and will lead to an end-of-project evaluation which answers the 
questions of project. accomplishments and the future of USAID involvement. 
Suggested measures for continuing and future evaluations include system
operations, per capita water consumption, household water use, community and 
committee participation, hygiene practices, simple morbidity data, water 
carrying time savings, and agricultural cUltivation. 

In summary, the evaluation team concludes that the USAIO-project has helped to 
make a pre-existing, basically sound, and highly successful rural piped water 
program even better. At this mid-point in the project, progress towards 
pl anned outputs and targets is either on or ahead of schedule. No major 
deficiences or problems occurred during these first two years. The 
recommendations presented in Chapters 4-8, therefore, should be viewed 
primarily as suggestions for further strengthening of the USAID project in 
particular aild the overall rural piped water program of the GOM in general.
Since the project is clearly benefitting large numbers of people and 
strengthening GOM and community i nsti tuti ons, the eval uati on team strongly 
supports this type of development assistance and suggests that it is a good
investment for continuing support by the U.S. taxpayer. 
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Chapter 10 


KEY RECOMMENDATIONS FOR USAID 


10.1 Recommendations Regarding Project Design and Implementation 

Specific recommendations arising from the evaluation of the Malawi rural piped 
water project are listed at the end of Chapters 4-8. The recommendations are 
!lrOuped into those directed at USAID and those of more general relevance to 
the GOM. Overall, five key recommendations to U5AIU for projf:ct design and 
implementation can be abstracted from thi~ evaluation. 

1. 	 Delete the requirement of the Project Paper and the Grant Agreement 
for a formal Training ar,d Research Unit within the Rural Water 
Section of the DLVW. 

The DLVW has neither the persoilnel nor the facil ities to set up a 
formal Training and Research Unit within the RWS. Despite these 
1imitati ons, a considerabl e amount of work has been carri ed out by 
the RWS over the fi rst two years of the project. These activities 
have included annual training programs for field staff, routine data 
collection on system operations, metering studies on pi r -- ,ne and 
tap supplies, research on technical designs, and evaluatlon studies 
on project impacts. The departure of key senior staff and the 
impending reorganization of the DLVW ffiJkes it even more difficult to 
establ ish and maintain a separate unit to carry out the above 
functi ons. It would be far better for USAIO to all ow the important 
functions of training, monitoring, rasearch, and evaluation to be 
carried out anywhere within the DLVW as long as they properly 
support the needs of the rural piped water project. 

2. 	 Prepare a comprehensive research and eval uation plan for the final 
years of the project. 

There have been a number of highly useful research and eval uation 
activities undertaken with USAID project financing to date. The main 
deficiencies in these efforts are the lack of an overall program for 
the entire project and the absence of a sound evaluation design and 
related set of procedures leading to a final project assessment. 
USAID should require that a comprehensive plan for all project­
related research and evaluation be developed as soon as possible. It 
is recommended that this plan be prepared primarily by the Rural 
Water Section of the DLVW and the HESP staff of the MOH, but with 
the assistance of the Centre for Social Research of the University 
of Mahwi and under the general guidance of a short-term USAID 
evaluation specialist. The plan should include a description of 
proposed studies, likely scheduling, estimated costs, and institu­
tional involvement (Dl.VW, MOH, CSR, etc.) over the remainder of the 
project. It should also include an operational design and detailed 
set of procedures for an end-of-project eval uation sat; sfactory to 
USAID. To fully support these efforts, the evaluation specialist may
have to return to'Malawi for several follow up visits. 
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3. 	 De-emphasize the role of ultimate impacts in the end-of-project 
evaluation and stress instead the assessment of intermediate-levei 
indicators of system performance, water use behavior, and community 
support. 

The eval uation team believes that a thorough eval uation of the 
ultimate health, economic, and social impacts is far too complex and 
costly for the needs of the present project. Because of the essen­
tial research nature of impact evaluations, such studies could 
easily cost several million dollars and still fail to produce con­
clusive results. What USAID needs is an on-going evaluation which 
provides information on current progress and leads to a final 
assessment in terms of proj ect outputs, purpose, and goa1. Such an 
evaluation process will assist USAID in making decisions regarding 
mid-cour!i.e co;-rections and future project funding. It is recorrmended 
that this evaluation design focus on measures of project operation, 
behavioral patterns involving water use in the villages, and the 
degree of community support for project deveiopment and maintenance. 

4. 	 Strengthen the HESP component in the MOH in order to bring more 
health education and sanitation elements into the project. 

Within its one year operation, the HESP component has proved to be 
highly effective in introducing health and sanitation concerns into 
the rural piped water areas. The Principal Health Coordinator of 
HESP has been actively involved in setting up new training programs 
for health field staff, initiating field studies and pilot tests of 
sanitation facilities, and encouraging village committees to have a 
greater health orientation to their water systems. The evaluation 
team bel ieves that the HESP component has proved itsel f to be a 
valuable adjunct to the rural piped water program of the DLVW. This 
component can effectively use increased support, especially in the 
area of training, and it is reconmended that USAID seek ways to 
strengthen and expand its work over the remainder of the project. 

5. 	 Provide continued support to the Malawi rural piped water program as 
long as the GOM maintairls its commitment to the community-based 
development approach which has been so successful to date. 

The Malawi rural piped water program, as represented by the current 
USAID-financed project, is probably the most successful large-scale 
rural water supply cfuelopment program in the world. As discussed 
previously, the success of this program derives from its cOffimunity­
based self-help approach, well trained and sensitive field staff, 
and solid pragmatic leadership. In financing the current project, 
USAID has significantly contributed to the effectiveness of the 
program by incorporating health and sanitation elements into project
utilization. The evaluation team is convinced that the USAID invest­
ment of $6 million is being well used and that the planned outputs 
and objectives of the project are being achieved. The team also 
believes that in the current context of water supply development in 
Malawi continuing USAID assistance of this type is worthwhile. 
Consequently, as long as the GOM and its implementing agency, the 
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OLVW, maintains its finn commitment to a community-based self-help 
approach to rural water supply development, the eval uation team 
strongly supports continued assistance by USAIO. 

10.2 Recomnendations Supporting Project Perfonnance 

In addition to the above recommendations, which deal with the basic design and 
long-run implementation of the project, there are a number of il11T1ediate 
actions USAIO could un(lertake to improve overall project perfonnance and to 
strengthen project support within the GOM. These additional recol11T1endations go
beyond the scope of work of the WASH evaluation team, but they are believed, 
nevertheless, to be important to the continued success of the project. 

1. 	 Re'·assess project status in early 1984. 

Because of the ~urrent and impending changes in personnel and organizational 
structure of the RWS, USAIO should closely monitor the status of the project 
over the next few months. Future levels of USAJO support should be related to 
the interest and commitment of the GOM to maintaining the community-based 
development approach which has marked the project to date. It is recol11T1ended 
that USAIO carry out a status reassessment earl yin 1984. Thi s reassessment 
should include a description of progress to date and, more importantly, an 
identification of any major changes in project operation that may have 
occurred since the mid-term evaluation. The ultimate effects of any such 
changes should be assessed in terms of project objectives. It is estimated 
that one or two knowledgeable experts could carry out this reassessment within 
two to three person-weeks of effort. 

2. 	 Prepare a high level manpower plan for the DLVW. 

The impending reorganization of the DLVW is a reflection of the need to 
reallocate the senior-level manageri~l, professional, and technical personnel 
resources of the department. USAID could assist the DLVW by helping to prepare 
a manpower plan for its professional and senior technical staff. In so doing, 
IlSAIO would be able to suggest ways in which the Malawi rural piped water 
project could be maintained at a high level of effectiveness. It is 
recommended, therefore, that USAIO consider such assi stance as a means of 
protecting and possibly strengthening the project. It is estimated that one 
expert in human resources development and another in institutional development 
could develop a utilization plan for the managerial and technical staff of the 
DLVW over a period of four to six person-weeks of effort. 

3. 	 Sponsor study trips of DLVW officials to neighboring African 
countri es 

Further USAIO assi stance to the impendi ng reorgani zati on of the DLVW could 
include sponsorship of inspection visits by DLVW officials to water and 
sanitation agencies in neighboring African countries. The purpose of these 
visits would be to acquaint the DLVW officials with rural water and sanitation 
programs in the nearby countries. It is expected that such visits would 
indicate the strengths and weaknesses of differing types of water and sanita­
tion approaches. In each of the visited countries, the DLVW officials should 
be encouraged to explain th'e Malawi program to their hosts. This will provide 

-102­



greater awareness of the successful Malawi model and, most importantly, will 
hel p the DLVW offici al s to become fully conversant ~Jith and proponents of the 
Malawi rural piped water program. It is recommended that a carefully selected 
group of four or five senior DLVW official s visit three to five nearby 
countries, spending one week in each. Countries that might be included in the 
itinerary are Zimbabwe, Swaziland, Mozambique, Tanzania, Kenya, and Zambia. 
The total cost of per diem and travel is estimated to be around $25,000. 
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Proposed Environmental Health Services 

... C S E H.O-P S 


1 BCSEHO - PB(Public Health Administration 

1 BCSEHO - PB(Public Health Technical Services) 

1 PEHE - P7(Sanitary Engineer) 


Airport Services 

1 CEHO - CTO 
2 SEHO - STO 
4 EHO - TO 
4 Vector Controller 
2 Watchmen 

--I Central Region Northern Regiono I Southern Region
\0 1
I 

Regional 

Level 
 1 PSEHO - P7 

1 Supt. EHO - P8 
1 PSEHO - P71 PSEHO - P7 

1 Supt. EH3 - P81 Supt. EHO - P8 

I Regional Admin. I Regional Admin.~ Regional Admin. I ]
1 Stenographer 1 Stenographer I Stenographer 
1 Asst. Hospital Sec.-EO 1 Asst. Hospital Sec.-EO 1 Asst. Hospital Sec.-EO 
1 Accounts Clerk-CO 1 Accounts Clerk-CO 1 Accounts Clerk-CO 
1 Clerical Officer(GB)-CO 1 Clerical Officer(GB)-CO 1 Clerical Officer(GB)-C0 

1 Copy Typist 1 C:>py Typist 1 Copy Typist 
.~ 

Districts Districts Districts 
I 
I I I I I I 
4 CEHO-CTO 3 CEHO-CTO 2 CEHO-CTO 

10 SEHO-STO 9 SEHO-STO 5 SEHO-STO 
25 EHO-TO 19 EHO-TO 10 EHO-TO 
50 SEHA-STA 38 SEHA-STA 23 SEHA-STA 

110 EHA-TA 80 EHA-TA 67 EHA-TA 
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Environmental Health Services 

C.S.E.H.-P5: 1 Vacant 
P.E.H.O.-P1: 1 Filled 
S.U.P.E.H.O.-P8: 1 Vacant 

r 

I Airport Health 1 

I ~nl~thern Re2ion 

1 

I Regional Administration 

Central Region, I 
Northern Region 

t 

I ..... ..... 
o 
I 

Sup.EHO.-P8:l 
Clerical Officer-CO/GD:2 
Copy Typist: 1 

~ 

Sup.ERO.-P8:l 
Clerical Officer-CO/GD:2 

Copy Typist: 1 

l 

Sup.ERO.-P8-Vacant 
C.E.R.O.-CTO:l 
Clerical Officer-CO/CD:2 

L.. Copv TV-Diat:.1 
t 

I District Ad1linistration 

1 
I 

S.E.H.O.-S.T.O.:12 
i.H.O. -TO:9 
S.E.H.A.-S.T.A.:25 
E.H.A.-T.A.:38 
H.S.A.-Subordinate;l20 

S.E.R.O.-S.T.O.:7 
E.• R .0. -T .0. : 4 
S.E.H.A.-S.T.A.:25 
E.R.A.-T.A.:32 
R.S.A.-Subordinate:99 

S.E.R.O.-S.T.O.:5 
E.R.O.-T.O.:5 
S.E.A.-S.T.A.:9 
E.R.A.-T.A.:28 
H.S.A.-Subordinate:57 



APPENDIX F 


HESP PROJECT STRATEGY 


In this section we will outline the strategy to be used in the Project: this 
means the steps we will take to achieve our goals and objectives. It is important 
to understand that this ~trategy is flexible. There are times when the steps we 
take may not always be in the sam~ order. This presents no problem as long as 
everything is accomplished in the end and that confusion is avoided. First we 
will present an outline of the steps followed by a detailed description of each 
step of the strategy. Some steps are described in more detail in other sections. 
Where this is so you will be directed to refer to that section. 

Steps in the Project Strate~y 

1. Selection of Target Villages 

2. Meet with Traditional and Party Villa~e Leaders 

3. Hold Village Meeting 

4. Election of VHC 

5. Regular VHC Meetings 

6. Baseline Village Inspection 

7. VHC Training 

8. VHC Foilow-up Visits 

9. VHC Compliance 

10. VHC Health Education Course 

11. VHC Assignments 

12. Continued VHC Follow-up Visits 

13. VHC Refresher Courses 

14. Follow-up Village Inspections 

The chart on the following page show the flow of these steps. 

5.1 S~lection of Target Villages 

Each piped water project serves a number of villages. Usually a village has one 

or more taps, but sometimes only part of a village is served by taps especially 

if the village is large. How a village is defined is up to each field worker. 

In some cases you will find small villages which are really a group of people 
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who have split off from a larger village to move to an area where more farming
land is available. It should be kept in mind that the reason for identifying 
villages is that they are the basic management unit \'!e will deal with in this 
project. 

If a village is served by the water project, it is known as a Project Village. 
Since we cannot begin working in all Project Villages at the same time, we must 
select certain villages with which to phase-in our activities. As these viliages 
are selected, they will be called Tarfet Villates. Each field worker (HA or HSA)
will be assigned a certain n~mber of arget Vi lages which will make the work loa 
for the field worker. After an initial assignment (of 5-10 Villages) additional 
Target Villages will be selected depending on progress in the original group
of Target Villages. Target Villages should be selected relatively near to the 
field worker's duty station. There is no need to choose Target Villages far 
from the duty station until the nearby ones have been brought into the project. 

As Target Villages are selected, they should be entered on Form HESP 1 and the 
Project Supervisor notified (See section). Such selection will normally follow 
from instructions from the Project Supervisor to do so. 

5.2 Meet with Traditional and Local Party Officials to Explain Project 

Before beginning your activities in Target Villages you should Meet with the 
Headman, local Malawi Congress Party Chairman, Ward Coun.se110rs, Village Elders 
and other important, influential people. Explain to them that their village
has been selected as a Target Village in the Health Education and Sanitation 
Promotion Project. You must do your best to obtain the support and cooperation
of these leaders. Do not miss the opportunity to explain the connection between 
water, sanitation and health. Ask them what the major health problems of the 
village are. Discuss ways in which these problems could possibly be solved by
working together. 

It is this group of Village Leaders who will help organize the next step 
(Village meeting). If you do not believe these Leaders genuinely hish to 
cooperate, do not force things; instead, consult your Project Supervisor who 
can help you work out the difficulties of cooperation (possibly by further 
discussion or by contacting higher authorities such as the Traditional 
Authority or Area MCP Officials). 

Explain to the Leaders what your activities in their village will be (electing
VHC, VHC training, Village Inspectors, etc.), and why their active cooperation 
is necessary. 
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5.3 Hold Village Meeting to Explain Project 

When the Village leadership has agreed to cooperate, you should call together
the whole village for a meet·jng to explain briefly what your activities will 
be with the Project. This would be a g~od chance to try some creative he~lth 
education: tell a story or act out a drama which illustra:es an in~portant 
health concept. You should also explain the need to elect a Village Health 
Committee; especially important to the village are the characteristics of a 
good Health Committee member. A discussion of these characteristics is found in 
the next section. 

5.4 Elp.ction of Village Health Committee 

How this election actually takes place will vary considerably depending on the 
particular part of the country you work in. The important thing to realize, 
however, is that this process of election is entirely the responsbility of 
the village. You should do your best to influence the village as to the 
characteristics of a good VHC member, but do not try to ir.fluence them as to 
specific individuals. The choice should be left up to them. 

What are the chracteristics of a good VHC member? There are some obvious ones 
such as: 

Honest 

Hard Working 

Active Member of Community 

Respected by Community 

Lives in Village, not Absent for Long Periods of Time 

These characteristics are, of course, essential and should definitely be looked 
for in choosing VHC members. 

There are other characteristics which may not be as obvious and you will need t~ 
carefully discuss them with village leaders. 

Must be Open to New Ideas 

During the VHC training many new ideas will be discussed. VHC members must be 
willing to openly discuss and consider thes~ new ideas. A certain resistance 
to change is evident in all people, wherever they come from. Some, however, 
are more open than others: these are the ones who should make good VHC members. 
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Education is Not as Important as Other Characteristics 

Some years of schooling might be helpful, but not absolutely important. There will 
be little or no reading and writing required. Most of their training will be 
through discussion or the use of pictures. 

Women or Men 

Both should be on the VHC. You should do your best to influence the village that 
women must be members of the VHC. They are the ones more actively engaged in 
the health of the~r fanlilies and activities around water. How many members should 
be women? That hi a difficult question and should be left to the village after 
you have discussed with them the importance of having women as members of the VHC. 

Willingness to Cooperate with the Project 

To demonstrate their cooperation with the Project, VHC members will be asked to do 
certain things. These things include: 

Constructing a latrine 

Constructing a bath house 

Constructing a di5h rack 

Digging a refuse pit 

Properly store la.~inking water 


These will be discussed fully during their training course, but they should know 
before accepting membership O\~ the VHC that these things will be asked of them. 

Young~Old 

Age is not really important as long as other characteristics are met. It mi1ht 
be argued that a young person will not have the full respect of the village. 
Do not forget~ however, that there are other members and the VHC works as a 
team. One or two younger members may be useful in dealing with the health 
problems of young persons in the village. 

To summarize, the desirable characteristics of VHC members will be listed again: 

• Honest 
• Hard Working 
• Active Members of Village Community 
• Respect.ed by Village Community 
• Lives in Village; not Absent for Long Periods of Time 
• Open to New Ideas 
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• Education not as Important as Other Characteristics 

• Women as Well as Men 

• Willingness to Cooperate with Project 

• Young as Well as Old 

There are probably other desirable characteristics, but these are the most important. 

You $hou1d refer to section 6 for more information about Village Health Committees. 

5.5 Regular VHC Meetings 

Once the VHC is elected, you should encourage them to meet regularly. This means 

once or twice a month, or something like that. They will possibly want you to 

be there to meet with them. The purpose of these meetings is to discuss village 

health problems, think of solutions, and in general help VHC members begin to see 

themselves as responsible for the health of the village. Where they meet is up 

to them: a nearby ~choo1 or church, or under a mango tree. 


It is probably best if they stay to very real problems they see around them. For 

instance: someone's child has died. Why? What was done for the child? Did the 

parents understand the child's illness? Did they take the child to a health 

unit? Or another example: some people leave their pigs to wander about freely,

their droppings making a mess of the surroundings of all houses in the village. 

l,.Jhat should be done about this? Who are the people who let their animals roam 

'freely? How could they be asked to control them? 


These are a few simple examples, but the type of things which would be valuable 
for the VHC to discuss amongst themselves. Much of this will make more sense 
after they have had their training, which is described in 5.7. Nevertheless, 
even if such meetings take ~lace before their training, this discussion process 
will make their training f.IJefi more meaningful. By all means, continue to urge
them to meet after their training. 

5.6 Baseline Village Inspection 

A~ any time after the village meeting the HA or HSA should perform a Baseline 
V,llage Inspection. See Section' for details as to how to perform this 
inspection. The information collected will be useful in knowing from where 
we have started and whether progress is achieved when we perform future village 
inspections. 
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5.7 Village Health Committee Trainin~ 

This step in the strategy is probably the most important: it must be accomplished 
w~th imagination, sensitivity and diligence. This is the step which will make our 
efforts a success or a failure. 

The actual tr'aining process will be described in Section 6; in this section we will 
only describe some of the highlights of the training progranme. 

The important thing to remember is that training ml!st be performed in a way that is 
acceptable to the VHC members. To do this, we must find out what the VHC members 
know and then build from there. It will not be possible to treat VHC members as if 
they are school children who will sit and listen to us lecture them. If you think 
about how people in villages learn about new ideas, you will realize that the only 
time they would learn in a classroom setting is when an outsider gets theffi together 
to do so. Usually they learn by discussion, telling stories and even gossip~ If we 
can adjust our ways of teaching to their ways of learning, then we have a chance of 
succeeding. 

People will also be much more intere~ted in a training programme that they help to 
shape. That is why we should proceed in a way which helps them identifying their 
own problems and priorities. We will be more successful if we begin our teaching
with things about which they are already motivated. 

It will be necessary, however, to limit our initial training sessions to topics the 
Project is designed to deal with. These are: 

- Water/Sanitation/Health Relationship 
- Excreta disposal 
- Personal hygiene 
- Environmental cleanliness 
- Drinking water storage 
- Waste disposal 
- Diarrhoeal diseases 
- Skin diseases 
- Eye diseases 
- Intestinal worms 

In the process of doing so we will be encouraging VHC members to construct: 

- Latrines 
- Bathing houses 
- Refuse pits 
- Dish racks 

And to learn to treat: 

- Dehydration 
- Conjunctivitis 
- Scabies, lice 
- Intestinal worms 

After these topics have been thoroughly covered, consideration may be given to ad­
ditional toplcs. The purpose of training'the VHC is to provide them with informa­
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tion which will modify their attitudes and motivate them to change their behaviour 
concerning water-re1ated"ii11nesses. It is not certain how long this training will 
take since this depends on how quickly a particular VHC progresses, but most likely
5 days would be necessary (spread over several weeks). 

The VHC training will take place in their own village; the field worker will travel 
to them. They can decide upon a meeting place in the village. 

5.8 VHC Follow-up Visits 

After the training has been satisfactorily accomplished, it will be necessary for 
the fie'ld worker to make repeated visits. Each time there will be a meeting with 
the VHC, their households will be observed to see if they are making appropriate
changes in their behaviour if not already correct (eg., building latrines, proper­
ly storing water). If not, the reasons why will be discussed with them and continued 
encouragement will be providad. 

5.9 VHC Compliance 

When VHC members have satisfactorily accomplished certain tasks, they will be said to 
have complied. This means the following: 

- Construct a latrine 
- Construct a bath house 
- Construct a dish rack 
- Dig a refuse pit 
- Properly store drinking water. 

Since it is probably impossible to expect 100% compliance, we will consider 80% as 
satisfactory. That is, when 8 of the 10 members have latrines, and 8 have refuse 
pits, etc., we will consider this satisfactory compliance. 

The point of asking for compliance with these tasks is that we must concentrate our 
efforts on the VHCs. There are too many village families for us to reach them all. 
Our strategy is that if we can effect appropriate behaviour change in the VHC, then 
they will help bring about change in the rest of the village. To assist this process, 
once the VHC has achieved compliance, we will train them to be community edlJcators, 
as is explained in the next section. 

5.10 VHC Health Education Course 

After achieving satisfactory compliance, the HA or HSA will provide a further training 
course, probably lasting two days, which will cover techniques of community health 
education. Visual aids will be provided to the VHC as well as training in how to 
develop their own visual aids. The approach again will be shared planning and problem
solving. 

The strategy is to develop VHC members into effective educators of their neighbors. 
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5.11 VHC Assignments 

After completing the hea'lth education course, each VHC member will select an 
assignment on which to work. Such assignments will vary, but examples are that some 
members can be assi~r.~1 latrine promotion, others refuse pits, and others rehydra­
tion methods. These asc:;igr.ment~ will be "specialties" based upon their own specific 
talents and interests. This should assist them in limiting the scope of what each 
individual member is rusponsible for. Some might take a more general assignment, 
however, which covers several areas. The point here is to give each member a de­
finable responsibility. This should assist them in educating and motivating their 
neighbours. 

5.12 VHC Refresher Courses 

As they progress with their work of ~ducating their community, VHC members will need, 
and undoubtedly ask for, continued inputs in the way of new health information. 
They ma'y also wish to review what they h?le already learned and perhaps partially
forgotten. HAs and HSAs will provide such continuing education by holding refresher 
courses. Again, these will be in the VHC's village and conducted by discussion 
methods. 

5.13 Continued Follow-up Visits 

To continue to encourage at'd support VHCs, HAs and HSAs will maintain regular and 
frequent contact with them. As with the follow-up visits described in section 5.8, 
these visits will mainly be with the VHC members, but such members should be en­
couraged to discuss with you what they are doing to educate their fellow villagers.
They should discuss specific cases with you and take you to see families with which 
they are specially concerned. These follow-up visits will continue indefinitely. 

5.14 Follow-up Village Inspections 

These Inspections will be conducted in the same way as the Baseline VI described 
in section 5.6. Such follow-up VIs will allow us to monitor our progress; they will 
be performed every six months. 

5.15' Conclusion 

It is the intention of this strategy to put increasing amounts of responsibility on 
the Village Health Committee. They will become promoters of hygiene and sanitation 
and know how to and be interested in educating their neighbours. In this way we will 
have greatly multiplied our efforts in spreading the message about water, health and 
sanitation. Our role therefore is to facilitate, to help and assist people towai'ds 
good health; not to do things for them. 
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Intake 
Inspection Report Form 

PBar.ECTa •••••••••••••••••••••• 	 RIVE:R: •••• '.' ••••••••••••• 

8•••~ ••••••••••••••••••••••• 	 D.ATE: •••••••••••••••••••• 

Int';.'inspection is done by {.M.A. on routine basis tour times a year (January, 
Jpr1l, ~uly BIld O~ober). 

IJl8li8a::!~ covers visual examination on wear ot head woms (intako up to 
.ors tank) BIld flow measlU'elIlents or each intake pipe. 

1. 	 Gnmw. EltiUINld'I<ll 

6 

"F UNDER WATER (Ill) 

1 2 4 5-	 %N1D PIPE5 3 

. ,
"tyS£3 OP]1r/CW3ED
\ .. 
I'., • 

... p ~ lNTAKE PIPES m/No 

·~lf.. _ 
 -
~.mSIDE HOLES OF PIPES mI,Ata , 

.-:.t-"b.r on concrete 

Int~ ~'~8t~~t.' Yes/lr~, ..re~air rsquired Yes/No. 
~.~BI';:LW.'..;~dYj. "liaa£lOji',rep.air required Yes/No • .I:~~~~...~~~~ft('t!" :'.: '~'. -f, 

Willes from int8ke"'~o s~n.iii8 tank intact/leaking/damaged 1£ replacement 
. 	 ~. ' 

_qui:red, how DlaDJ? • •• • •• • ••• • •••• •• •• • • •• What aize ••••••••....•••••• 

- Condition 01' screeaill,3"'t~ 


- hallhl. - Good/llad If bad repaired Yos,Alo
• 
-	 Concrete - Good/llad If bad repaired Yes,Aro 

2. 	 FLOIJ ME~T 

- Sites or screening t~ : Width: ••••••• C~. Length •••••• eM, Hoiaht. 

Heiahtl •••••• aI ot inlet box only 

- No 01' pipes into soreenina tank and sizes •••••••••••••••••••••••• 

INSTRUCl!ICNS: 	 - Close all gatevalves or inlet pipes 


- Drain inlet bl)x or soreenin~ tank 


- Close scour pipe ot inlet box 

_ Open gate 'Valve pipe no. 1 qui."'c1y and rGcord tice in 

seconds' 

- Wait till inlet box starts over rlowin.; BIld record time 

aoain 
- Fill in time to fill inlet box in seconds on record sheet 

- Close gBteva.1ve pipe 1 and open scour inlet box 

- When inlet box is empty, repeat procedure for pipes 

~, 3, 4 eta. 

-	 Atter hMncr measured the flows in all pipes, rellA) 

whole procedure 1'or all pipes BJaiD 

'!'mE TO FILL mwr BOX OF SCREElUlIG TAHK 
, 

"!
Pipe 1 Pi~2 Pipe 3 Pipe 6Pipe 4 Pipe 5 

Sizf3••• InoSize•••inq Size ••• In.. Size •••Inc Size••• lne Size••• Inlt. , 
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Department of Lands, Valuation and Water 

-RURAL WATER SECTION 

PIPELINE INSPECTION REPORT - M5 

Station ••••••••••••••••••••••••• Line •••••••••••••••••••••••••••••••••••••.•• 

Project ••••••••••••••••••••••••• Dates; from •••••••••••• to •••••••••••• 

Region •••••••••••••••••••••••••• Monitoring Assistant ••••••••••••••••••• 

Report on all of the following: 1. Air Valves; 2. Flush Points; 3. Sluice Valves; 
4. Ga~e Valves; 5. (larden Ridg~2?; 6. Cil~C2k B.~s; and, 7. Paspalum. All valves 
muBtbe: 1. protected; 2~ not covered wilR earth; 3. completely open; and, 
4. not leaking. Depress the plunger on PVC airvalves. Pipeline ridge must be 
connect to garden ridges. 

jDescription : Object 181 Village If work is required 
; 

I Date for 

I. 

between describe i:t. reinspection Ilor Object 
; t 

tap~ no. i if requiredI ,i 
I 

I 
1 

! 
I 

-

-
I 

I 
I 

-r I 

,I 

,, I , 
! 
I I .I I 
I 
I i 

! I; 
!! : ; 

I ; . I . 
I I : 

~ 

I , 
! II I I 
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I, 
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Village 

Da+'e 

Timt. Jf Day 

T,i,lTIe to Fill 
20 Litres 
(-inuteo) 

, Ves; Top 

=p'=-~:'ND Leaking 
• I' r Ves Concrete, . , 

Crackedi ; I No II , 
I Ves S.A. Pit 

FullNo 
Ves Ridge 
No Present•. 

Pospul'J'"I Ves 
PlantedNo 

Ves Gate VIv 
No Protect 

Vas Spare 

No Washer 

Ves Site 
I No Cl.m\n 

, 'res CO"''''itt. 
No Active 

Date Vou Plan 
to Reinspect 
If Required 

~dditional 
Co-ants 
If Roquired 

f 

_ L_ 
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MONI~ ASSISTANT: ••••••••••••••••••••••STATrON: ••••••••••••••••••••••••PROJECT: •••••••••••••••••••MONTR: •••••••••••••••••IE4R: •••• 

BRANCHl DATE 
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I 
I 


I 


I 


N 

~ 
I 


! 
I 


I 

I 

: 
I 

I 


I 

, 

I 

I 

! 

SOLYnrr 

CEMENT 

(TINS) 

CLEANING 
FLUID 
(TINS) 

HACXSAW 
BLADES 

P.V C. PIPERAG 
SIZEYARDS Im'::'j{ 

(H) 

A.C. 
SIZE 

PIPE 
LENGTH 

(H) 

TAPS WASHERS GATE 

VALVSS 

SIZE 
!lO. 

I 


FITTINGS 
DESCRIPTION SIZE NO. <)'T"Ii"R 

. 

I 


I 
I 


I
. 




Dapartment of Landa, V:lluution nnd ;':lter 
;itation ..... . . . . . .. . . . .. . Munitoring Assiutunt ••••••••••••••••••.

RURAL tUTEH SECTI01. 
?rcject •• &. ••••••••••••••• HSCORD OF A0 PIP ~ l:f~ ~.·u\.:\U ;...i 

~Dute 
ldeported 

Date Location (Give line and 
Repaired place on line by li sting 

the nearest tap numbers 
or brarich lines.) 

Pipe 
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Clo.i.'C DO;3criptiun of 
br~Llk.iJ.gC 
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De~rtment of lands, Valuation and ~ter 
RURAL WATER SEDTIOlf LIonitoring Assistant••••••STATION ••••••••••••••••• 

~.QilltO}': !!9...!'~R~.~I<"::~G~__~ Region••••••••••••••••••••
Pr-oj mt ••••••••••••••••• 
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Department of Lands, Valuation and Water 

RURAL \~ATER SECTION 

RECORD OF WORK THAT NEEDS TO BE; DONE BY THE COMMUNITY - M12 

Station •........................ Monitoring Assistant •••••••••••••••••••••••• ' 

Project Re gion 0 •••• 0 0 •••• _ 0 0 0 • 0 I) 0 0 • 0 0 •••• 0 •••• 0 •• a 0 :0 • 

This form is due. one month after the orginal inspection report is due.---.- -.-.-..._-.-...__....._- .--..-....-.-.-----1"---. .. ,.·----'--1-- .._-- _.... . 
Line/ ; Date of ! Date of Re- ; Work Required to Date Work: 

i
1Village, 
CompletedjTap No. f Ins,:ection j inspection 1 be Done 
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COHPL':T-~:;) i':l0J '::r:TS 	 1983 
:-:U~J L ~.T'::''!) ';'1':1': ~::-:bJ :cT2"IH· '.' 1t,"I..• "--~-'-'-- -- - .... __-._-----_ .......... 


~------.•. ........-- .... -.._-- --_._-- _.... - ... _------_.. -. -..._..--.-..... ---------- -.. . ... ------------ ­
POPUL'i'Imr LI!FGTI-! OF NT.n.ffi~ :':8U.r OF :D~~ 

I!TVOLY'8D PI~I!'G L'n OP T'PS TERI'LS '":0' 'PF.'r~ 
____ • __••• a _ ••.•••• a ••••• A._ •• _. a ..... A.A. a _ • _ ••.• _ A ••a. ____ •••_._._•• ' •.•••• __ ••___._ •• _ _______ _ _ ••.• ____ ••• _ • A ..._____ 

1. 	CJITj!G.~ L~ Zom" F· South r;,O')r) 40 ~5 IC 6,000. 1969 

Hul-n,ie South 30,000 96 180 6t1,OOO 1'::170 


3. ··r()··J: 	 HUln;e South 6 000 24 ·1.5 12 000 1"71 

• C;~.II..r:··}. : ul-nie South 2.0IXl 10 14 4.000 1"72 


'5. FC' m:;'! ~ll~phi :-orth 2 000 17 20 6.000 1....72 


6. 	;;f;'1U!: ]ump!li 1~o~·th 1,000 19 21 7.000 1973 


K supe South 700 2 7 1,000 1314 


8. IG!iEPJ3.iJ 	 IGrong~ !'iorth 4,000 17 3( 7,000 1974 

I"ulr.nje S()uth 75,000 237 460 17°,'='00 1915 

J•.• b In l'10. LUZI 	 ,:Z1JJl ~ ~.U1:Ji:hlJ. Hortb 8,000 59 42 24,000 1975 ~ 
I'TI " .!... 11. ~;:II]J{Jn:.T:_' Chitip& 	 north 4,000 25 51 12,000 1915 :z 
c 

N rp 12. C::rLm~l. IC?ro!1G!? Forth 4,000 17 29 8,000 1975 -x 

133 r:?TW::'''''' ITtcheu 1,200 6 12 2,000 1915 ­
I"ul-n,i~ SOllth 100,000 1100 600 500,000 1911 
'l,,'z- Cent- 1 1 . .:100 8 10 5,000 1'"176 

16. :'. 'T 
1T TI 	 8entr-l 20;000 116 52.000 1>76136 

17. .- !~~.': ',\ 7,000 80 95 15,000 1976 


1 0 • ~ . : LII"'nLe Centre.l 1 ,OO~ 6 9 3,000 1917 


19. LE'":".lIT 	 ZOri'tlo:/ICasupe South 20,000 100 140 72,00') i977 

20. 	Ii:: 3 Rumphi Horth 8,000 42 42 30,000 1977 


Rumphi north 12,000 75 120 1].1,00f) 1978 


22. r.J'7'U'7.U 	 1"'tcheu Centrl 6 000 25 2') "'If)() 191"', 

rhi)'~d~ulu/!~ul' nje Soutll 6.') 000 2':10 360 t1S0 n"')() n79 
2'0 1"'''\211. SC: 'J.' HI 	 j~ul' nje South 4' 000 1ilt1 300 1979 

TOT.' LS 	 418,300 1914 2769
====::::_=-=_::=.=.::-: ..-.. _-._-_- ..-=-:7 __==:.:===::__ __ ...:-:::-:-::- __ ... . ...-:-: ..-=-=_.== 



1933 

-..,.--- ---------- ----- -- ---- ... -.- ... -.'- .. ------.. - -- -.... -- -- -..... --_ ... -- -- ........--.- ._- ._---_.- --- ...._---_..-

POI'ULi;TIOH !.: ":G'~:= O? lTIJi' ~. ~::j-; :OST O'E' D1,TE 
n;trOLi!~ "'IFIEG L'l' T:' I'S "; _~'J!' "r..-I:.' !:S C!Q! :~,~-!) 

.--- -- ....... --_ .... _. -.._-- --_. -... _......- .. --" .._------_ .._--- -- .__."-- ..----'-'- --- -.. -- -_._- ----- ._---- ..--.-.--- ­
~5. IT'i'(i~; Dr Ut'!heu 	 Centr",l 25,000 120 1110 120, "'00 1930 

26. LI~~::":~: '3.' ].~~ngochi South 12,000 43 48 50,O~I('l 1 )181 


2'7 -.111"3' ('lnT" S1)
I • _ \.. ••• J '.., • Zoomba 	 South 100,000 ~48 700 711 0"'''' 1731 

28. IU':',"-r nzimb<' 	 !-Torth 8 000 80 5'" 7'-' '''I') 1 '?81 

-?().. ," ~T.-·rT l~ul'n.ie 30ut~ Q.- 000 27 55 :- " " .. 1-:-~0 


1~!i! ,0'-:"l. Tiul'n'ie Sont:; 32,000 150 180 120 010
30. 
II--'-~r~/ 


,oul. nje South 46,000 168 270 1 '0 000 ~982
31. J ... 1 . 

., UW7.f. 
I(· - ,- ....•. T'32. 	 J."~ n'1'" :To;:-th 30,000 195 250 290,300 1983 

33. 	 l~· 1:'::' J~;.';:1.iil:· South 70,000 571 450 926.600 1983 

00,


34. : rr .1 	.- C;'!i tip'? ~7orth 3,00':: 21 35 66,500 1983 

I 
-' 
N 
ID 
I 

________ - ___ ....._0 •• !.. __ • _____ • ___ ._.__ ...... _______ •• __ •••• __ .... ____ •• ___~___0 

153,300 3737 4951 4,458.400-----_... - _.....-~.. - ---.-.-.--­



APPENDIX J 

RURAL PIPED_WATER PROJECTS U.S.A.I.D .. PROGRAM 

APRIL, 1983 

PRO~:3CT DISTRICT REGION POPULATION LENGTH OF NTJro!BER COST 
INVOLVED PIPINr- OF Tfl..PS---	 -- -ill 

i. (35) LIWONDE MACHINGA SOUTH 	 23~r'::H_· 118 144 222,000 

-
2. (36) KASINJE NTCHEU CEf\Tmn ' 14,000 64 95 75,000 

(37) NANYANGU Wrr!!:.:-u CENTRAL 20,000 105 131 184,000-'-
It.. (38) IPONGA KARONGA NORTH 5.600 24 35 67,000 

5. (3?~ GHITIPA CHIT!PA NORTH 	 40,000 32~ 300 136,000 
. 
oJ. (!!{) ) MWAlilZA CHIKWAWA SOUTH 40,000 	 218 400 777,000 

7. (42) CHIMALIRO MZIMBA UORTH 24,000 167 -154 236,000 
..... 
w 
I 

8. e!~3) MWANSAMBO/ NKHOTA KOTAI CENTRAL 25,000 60 145 157,300 
0 KASAKULA NTCHISII 

9. (/14) MISUKU CHITIPA NORTH 3,700 	 17 26 40,900 

10. (45) SUMULU MACHINGA SOUTH 23,500 	 80 100 261,000 

11. (46) MIRALA MACHINGA SOUTH ·13,000 	 56 81 108,000 

12. (47) MAKWAWA ZOMBA SOUTH 16,000 68 101 93,000 

1~. (48) ZOMBA SOUTH ZOMBA SOUTH 120,000 550 1,000 1,610,000 

14. ( !f.9) CHlMALIRO MZIMBA NORTH 32,000 	 221 200 400,000 
SOUTH 

15. (50) ZOMBA WEST ZOMBA SOUTH 60,000 	 3lIO 353 590,000 

16. 	(51) MSAKA HZIMBA NORTH 3,000 3? 35 50,000 

462,800 2,450 3,200 5,007,200 



APPENDIX K 

July. 1982 

5 ELF H E l P RURAL VI AT E R PROJECT 612­ 0207 
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