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INTRODUCTION

This Topical Reterence Gulue was prepared to proviae usefui
reterence material for people planning, designing, managilng,
analyzing, monitoring, ana/or evaluating potaovle water projects.

The charts, grapns, and gata were taken rron pupiisned materials
and supplemented py EASA statistlcs anu learning experience
extrronolatea frol potable water projects ot AID ana otner
cevelopment agencles. This information wilili be perioalcal.y
updated.

This Topical Reference Guide recoumnends sources for tecnnical
assistance and project relatea literature. It 1s not meant to be
a substitute for expert tecnnical assistance. It is intendea to
provide .a concise overview of relevant 1ssues ana information
which must be acapted to fit specific project circunstances.

This is a pilot effort to be followea by others. We are in the
process ot making this information availaple in computerizea form
1n addition to the original notepook format. We have consulted
AID staff in Washington ana are requesting geactions and
suggesticns from AID field staff and interested NGOs ana PVOs.
Suggestions on additional topics with sufricient specificity (tor
example, small rarmer credit not agriculture) will pe helprtul
and appreciated. This material will pe periodically updatea.
Please contact Jim Cotter, PPC/CDIE, SA-14 room 52Z24 (703)
235-8966.

BACKGROUND IIFORMATION

Project Rationales:

This section explains tne underlying assumptions wnich shape
the rationales for potable water projects ana whetner that
thinking tends to be verifiea or cnallenged py experience. IF

tne project is designed to accompiisn specitic objectives THEN
the following benefits are anticipatea.

Potable VWater Issues:

This section acquaints people with usetul observations wnich
have proved nelpful in anticipating problem areas and making
impAct expectAations nmore re:listic.
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WHAT'S BEING LEARNED

What Tends To Work:

This is general advice about approaches which tend to be
successful in dealing with operation and maintenance, financial,
and administrative concerns. The advice tends to work well
PROVIDED THAT most of the listed conditions are fulfilled EXCEPT
WHEN any of the described constraints are present.

Site Selection:

This section lists key factors to consider when making a
decision about project sites. Providing this information will
assist technical assistance experts in tailoring their recom-
mendations to the specifics of your area.

Fee Structures & Cost Recovery:

Prices vary widely ani estimated averages tend to be
unreliable. We have lis:ed the key considerations affecting fee
structures and cost recnvery which were taken from lessons
learned in project experience.

O&M Administration & Monitoring:

This section describes the advantages and disadvantages of
alternative institutional approaches to managing and monitoring
operation and maintenance responsibilities. Suggested forms to
be used in monitoring and scheduling O&M tasks are included.

Procurement Planning:

This section contains a brief procurement planning checklist
which can heip project planners avoid delays and cost-overruns by
anticipating constraints and obstacles.

TECHNOLOGY CHOICE

Choosing Appropriate Technology:

No single technology is appropriate for diverse project
situations nor is cheaper hardware always better. This section
describes the factors required to make an informed judgement.

Water Treatment Technologies:

This section describes five approaches to water purification,
the advantages and disadvantages of each, and contains simple
diagrams of the technology used.



Sanitation Technology Selection Criteria:

This section discusses the advantages and disadvantages of
five types of on-site sanitation techniques. Information is
presented on maintenance requirements, comparative construction
costs and health aspects.

Selecting a Handpump:

This section describes six handpumps which are recommended as
reliable and three others which are very cheap innovative pumps
built with locally available materials. Sources are given for
technical assistance and the results of comparative laboratory
tests on others. A checklist is included suggesting the
information you should give people supplying technical assistance
so they will understand your needs, resources, and constraints.

Technical Assistance Resource:

This section provides the name and address of an organization
which has supplied valuable technical assistance to many potable
water and sanitation projects in LDCs.

Training Guidelines:

This section contains a systematic approach to training
developed by the World Health Organization and fully explained in
their recently published handbook. This section includes
guidance on assessing skills, identifying training needs,
formulating objectives and sample training modules on health and
hygiene promotion, and construction of water and sanitation
facilities.

INFORMATION & EVALUATION

Data Collection Guidelines:

This section provides general guidance on what types of
baseline data tends to be useful to collect, and indicators for
monitoring evaluations. This is a suggested framework which
should be detailed and modified to meet the specific needs of
individual projects in various stages of develcpment.

AID Funding Criteria:

This explanation of AID's funding criteria for potable water
projects was excerpted from the Agency's recent policy paper and
explains the basis on which these decisions tend to be made. It
provides an indication of what types of data are considered
relevant for project designers and proposal writers.



Impact Evaluations:

This section lists AID potable water Impact Evaluations,
Special Studies, and Working Papers which provide data on the
performance and impacts of several projects under different

conditions.

WHAT'S BEING DONE WHERE

Project Costs & Countries:

This section lists the amount of funding AID has obligated
for potable water and sanitation projects in various regions and
individual countries from 1973 through 1985 where data is
available.

Access to Potable Water & Sanitation:

This section reports the percentage of rural and urban people
wita access to potable water and sanitation between 1970 and 1975
-- the most recent year for current, accurate data.

WHERE TO LEARN MORE

Bibliographic References:

This section lists bibliographic references from the World
Bank, Overseas Development Administration, and WASH technical and
field reports on potable water projects. Addresses are given
where these publications can be obtained.

~

Commercial Databases:

The last section contains a list and description of
commercial databases that deal primarily with water on both
domestic and international levels. These databases can be
accessed through CDIE/DI.
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WHY FUND POTABLE WATER PROJECTS



POLICY AND PRIORITIES

The many conpeting uses for scarce resources deland that your
project activities be cost-effective within the constraints of local
clrcunstances.

Are potable water proujects worth doing? The following factors
should be considered:

0 The general lack of empirically verifiable impact data means that
AID probably won't be able to prove to constituencies or critics that
these projects caused health benefits.

o In most cases, AID won't be avle to prove that tile saved because

dgetting water became nore convenient, resulted in increased income or
productivity tor beneficiaries.

O Projects in sparsely populdted, remote areas which lack community
organizations laake cost-effectiveness ilprobable depending on tne
reyuired level ot expenditure, effort ana tecnnoloyy.

o Improving the beneficiaries' personal hyygiene and sanitation
habits is often not a felt-need. It also tends to be a long process
atter which 1t can be difricult to attribute results to health education

programs.

These frustrations and limitations are real and should be
acknowledged by anyone planning, implementing or assessing potable water
projects. However, there are several reasons why potable water
projects are worth doing which include:

O Potable water 1s a basic, indispensible human need which can't be
ignored.

0 Although nost-country levels of comaitment and expenditures vary,
nost governments acknowledye that potable water is a developnent
priority and tend to welcume appropriate collaboration.,

O Provided comnunities can ootailll access to water o Lore
convenient, atroruapble and reliable terms, they tend to pe willing to
lake significant financial sacrifices and contribute voluntary lavor.

O Wolen report that potable water projects tend to proviae clear
benefits tor tnenmselves and their families which are apprecidated. In
Sone cases, Wolien nave been able to expand their participation in
decision-making by working with water users' associations at the village
level,

O Potable water projects can vecome tne focal point for oryanizing
development efforts and expanaing the capavilities ot local
organizations.



O Desplte the general lack or empirically veririable impact data,
beneficiaries value these projects and tend to believe they have
provided health and ecununlc gains pius upgradilng thelr perceived stacus.

Our assessment of project experience indicates that AID should
consiuer changing tne rationale for potaple water projects to emphasize
the comprehensive community developient penefits they can proauce rather

tnail nealth impacts. However, tnis is not meant to imply that tnese
projects are not worth doing.



POTABLE WATER PROJECTS

Operational Assumptions

This paper examines the operational assumptions which form the
rationale for potable water projects to see if the experience
of AID and other development organizations tends to verify or

cnhallenye those beliefs.

Potable Water Project Assumptions:

Health Impacts:

IF poor people who get sick as a result of drinking
contaminated water are given convenient, reliable access to

high quality potable water

THEN the incidence of water-related disease will be reduced
and people will be healthier

PROJECT EXPERIENCE

Economic Impacts:

indicates that this causal relationship
is believed but can't be empirically
verified as a project impact.

Editor's Note: Correlations between

potable water project interventions and
health impacts can be empirically
verified without claiming causality.
However, it is exceedingly expensive
and time consuming, and would require a
very large sample.

IF water sites are conveniently located in rural areas

THEN women will save several hours of menial labor getting
water and that time can be used to increase their
productivity and earnings.

PROJECT EXPERIENCE

indicates that time saved tends to

result in increased earninys only if:

o Production skills are adequate or
needed training i3 provided

0 Markets will absorb additional
production at profitable prices

0 Quality is competitive

0 Production is adequate to meet scale
demands

o Transportation is available and
affordable



Integrated Impacts:

IF potable water projects add health education and
" sanitation components

THEN beneficiaries' personal hygiene and sanitation
practices will improve and the desired health impacts
will result.

PROJECT EXPERIENCE indicates that it takes decades

for people's attitudes and behavior to
change, and it is very hard to measure
accurately or attribute to the

project. In the case of sanitation,
beneficiaries tend not to see a need to
change and are reluctant to contribute
voluntary labor or cash to such
projects.

Local Manufacture:

IF equipment and/or spare parts for water projects are
locally produced

THEN high import costs and frequent delays caused by
depending on foreign suppliers can be avoided and
projects will be more cost-effective.

PROJECT EXPERIENCE indicates this approach works where
production skills are adequate and hign
quality control standards are strictly
enforced. Otherwise, reliability
ciffers. ‘

The following are some newly emerging operational assumptions.
However, there is not sufficient data extrapolated from project
experience to make an informed judgement about validity:

Local Equipment Assembly:

IF water project equipment is sent to LDC areas to be
assembled locally

THEN the quality control problems of operating a forge can
be avoided and people with lower level skills can
assemble and distribute good equipment in a
cost-effective manner.

=<



Community Economic Viability:

IF potable water projects are only done in communities
willing and able to pay recurring 0&M costs

THEN the risk of depending on host country governments or
external donors will be greatly reduced and potential

for sustainability and repliicability improved
significantly.

External Water (Quality Standards:

IF highly demanding external water quality standards are
rejected as impractical for most LDCs and
realistic local standards are substituted

THEN the quality of water provided by potable water
projects can be a substantial improvement over the
previous source without burdening project designers

with unrealistic criteria.



WHAT TENDS TO WORK WELL?



WHAT TENDS TO WORK WELL, UWDER WHAT CONDITIONS:
These are recommendations about what tends to work well in potable water projects.

We have suggested conditions which tend to reinforce the probability of success
(provided that: ), and situations where failure appears almost inevitable (except
when: ). Experience indicates that it isn't realistic to expect all of the
conditions which reinforce the probability of success to be present nor is that
required. However, the presence of any of the negative factors tends to be
sufficient to cause failure.

0&M COMPONENT Given the required capabilities, training, advice, and
and equipment, community users will operate and
maintain water systems they perceive as significantly
better than using traditional sources.

PROBABLE SUCCESS

PROYIDED THAT: * Tools are provided to communities for repairs, after
receiving a security deposit to discourage theft and
cover replacement costs.

* Local capabilities are developed to include common
repairs, installation, laying pipe, digying
trenches, backfilliny, and building drainage aprons.

* Training is provided for operators, local
maintenance -people, engineers, and water system
managers.

* Equipment is stockpiled in secure local storage.

* Equipment, spare parts, and designs are standardized
to the fullest extent feasible.

* The community has a positive attitude toward self-
help cooperative efforts and is receptive to
training.

* The design anticipated and avoided potential health
hazards and ecological damage from poor drainage.

* The design allowed for increasing demand from
a growing population and doesn't exceed tne limits
of water supply.

EXCEPT WHEN: * The community wasn't consulted adequately and are
dissatisfied by a system they feel was externally
imposed. There is no feeling of "ownership", nor
ucceptance of UuM responsibility.



* Appropriate lower level tecnnology is rejected
because 1t 1s considerea "second class", and
replaced with expensive and unnecessaril; cohplex
technology to provide status.

* Water system users don't perceive the benefits to be
worth the effort of maintaining, expanding, and
converting it. -

* People become hostile toward the system because
they suspect cnerucals are being put into.their
water to lower fertility or cause inpotence.

MANAGEMENT COMPONENT Decentralized decision-iakily can pe etticient and
effective wnen the comawunity has adequate autnority,
Indnagelient Capawvllity, anu support services,

PROBABLE SUCCESS

PROVIDED THAT: * Authority 1s delegated to aliow colmunity water
use connttees to assunie full administrative and
financial control ana responsibility wnerever
teasible.

* Women are involved as fully as pussivle 1n decision-
Inaking.

* Monitoring provides accurate and adeyuate feedback
of managenment i1nformatlon about proyress and
problens.

* Adeyuate training 1n recoru-keeplny, procurement,
ana planniny 1s provided ror Lanagers.

* Construction crews are fully staffed and local
water users' groups moblllze anu supervise voluntary
labur.

* There are pinding ayreelelts regarallly acsl
conuitlons precCedent tor dispurselkent OL feyulred
project tunds.

* A procurelelt pldn 1s prepafed tO reuuCe delays
alu clarilry procedures reydrulily WalvVers, approvals,
and special periulssions.

* A full-tyke SUPECVISULY ehyllleel anu elvironhental

sanltatipn persull dre avallavle tu dvuld deslygi,
nealth, gna cunservatioll problels.



EXCEPT WHEN:

FINANCIAL CUMPONENT

* Specific agreenents exist regarainy respective
roles, responsipllitles and accountaoility wnen the
project is implementeu by more tnan one ministry,
NGO or PVO.

* Data was gathiered at the planning stage on tne
intended uses of water, preferences, exXxpectations,
and constraints with substantial input from tne
comiunity wonen water users.

* All institutions providing support services critical
to the success Or the water systeld projects are
willing and able to function within minimum
acCeptable perrorrdnce criteria.

* Management capabilities are hopelessly over-
extended because the project's scale is un-
realistically large.

* Bureaucratic in-tignting over wno has jurisdiction
results in undisburseu funas and unavailapie
personnel.

* Procurenent delays are so prolonged that colmunity
lomentum and political will erude, and costs soar.

* Control 1s centraiized in au area remote from tne
pProject activities anu decision-Lakers do not
Lecelve valia data on water users' neeas, local
CUNStrdaints, Or Serivus risks.

* Deslyn assuaptlons and expectations are invaliy,
resulting 1n 1ntoleraple nealtn nazards, ecoloyical
damaye anu waste.

* Competing govermient Minlstries Co-Opt trans-
portationl anu 4as WilCh water systeid T.A. start
need to work. Monitoring, roliow-up training and
SUPPULL SerViCes becCulle lnadeyuate, unreliavle, anu
Q&M deteriorates.,

HOst country governments and donor agencies tend to
ftund 1nstallation costs but luse entnuslasii tor
unyolny paintenance costs. Potable water systealas
st pecone financially selr-sutriclent as quickly as
possible, with the coulunity users paying all
recurring Oall costs.

W



PRUBABLE SUCCESS
PROYIDED THAT:

EXCEPT WHEN:

Fees are set realistically (affordable, yet
adequate).

Community income-generating activities (fiestas,
co-ops, etc.) can meet 0&M recurring costs.

A locally administered loan fund provides start-up
funds as required.

Up-front payments are made to stockpile hardware.

Block rates established for basic needs, higher
rates for income-generating uses and amenities.

Installation costs are covered in the proposal
budget.

When feasible and appropriate, PL-480 generated
funds are used to pay short-term Q& costs.

AID disbursements are regionally focused, phased
on a yearly basis and conditional on completion of
agreed upon realistic and flexible benchmarks.

The community is unwilling to pay because the
quantity of water is inadequate, access is incon-
venient, and the service is unreliable. The old
source is free.

The community over-estimated its ability to pay and
depended on subsidies no longer available to
them.

People who refused to help build or maintain the
system now demand the same service at tne same
price as the others. The community cannot resolve
the dispute eyuitably.

People get water without paying, causing resentment

ana refusal to pay for what others are getting free.

Those abusing the fee structure are &llowed to
continue.

Fees are set much too low for social or political
reasons.

An agency external to the community keeps the
collected water fees and does not use them to
maintain the systen.

Foreign exchange is unavailable for necessary
purchases not availavle locally or of unacceptable
quality.

\/



WHAT IS BEING LEARNED?



EVALUATION SUMMARY
POTABLE WATER PROJECT EXPERIENCE

PURPOSE

This study synthesizes the experience of AID and other develop-
mMent organizations with potable water projects around the world.
The purpose is to share what has been learned from this
experience with planners, designers, managers and evaluators of
potable water projects.

Source Materials

AID source materials used to prepare this report include:

Project Impact Evaluations

Program Evaluation Discussion Papers
Policy Paper

Program Evaluation Report No. 7
Several Special Studies

Agency-Wide Working Group Reports
conference Recommendations and Notes

0O0000O0O0O

Other Organizations Providing Source Materials Include:

o] The World Bank
o UN Development Program (UNDP)
o) Inter-American Development Bank (IDB)
o) World Health Organization (WHO)
o CARE
o Pan American Health Organization (PAHO)
o Water and Sanitation for Health (WASH)
o} International Statistical Program Center,
U.S. Census Bureau
o] Georgia Institute of Technology, Engineering
o Experiment Station
o) London School of Hygiene and Tropical Medicine
o} International Reference Centre (IRC) for
o) community Water Supply (Literature Search of 145
o) Relevant Works)
o) Several Other PVOs and NGOs

STUDY FOCUS

The study focuses oOn several key questions:

(1) Impact: Have potable water projects had discernable impacts
on the following objectives:

o] Improving Health and Nutrition?
o) Increasing Productivity and Income?

uk



o Saving Time and Labor?
o Improving Perceived Quality of Life?

(2) Performance: Have these projects been successful in terms
------- of achieving:

Accessibility?
Convenience?
Potability?
Affordability?

000O0

(3) EEEiQEi.EEiEQEé: What have we learned about critical
factors affecting project impact and
performance?

Beneficiary Participation?
Technology Choice?
Institutional Aspects?
Financial Aspects?

0000

(4) Recommendations: What key recommendations can be drawn from
T project experience to guide future policy
and project decisions?

IMPACT

(a) Improving Health and Nutrition

While it is widely perceived and beljeved that providin

. - —————— — ——————— A} WS mp —— — — VIV TED W EE D R W R A S S . —— ——— T —— ————— > ———

- Theoretically, potable water projects provide safe drinking
water which can improve health by reducing the incidence of
water-borne diseases and diarrhea. Making sufficient
quantities of water avajlable can also facilitate bathing,
hygiene and cleaner houses which tend to improve health.
Excreta disposal facilities and/or health education may also
affect health.

An adequate water supply can jmprove health when used to grow
small vegetable gardens which supplement the family's diet.

However, project experience suggests that provision of safe

sufficient for achieving good health. Ofher factors must
also be present, including: good diets, hygiene, medical
care and adequate shelter.

The AID policv paper The provision of basic sanitation and a
admits . . . reliable supply of safe, convenient water

)



is not sufficient to guarantee improved
health'.

" neither improved water supply nor any
other single health promoting activity
can, by itself, fully meet the health
objectives of LDC's in any reasonable
time frame."

An Asja Bureau . The AID Asia Bureau has a policy against
policy statement programming water projects on the basis
agrees .... of their ability to provide health

jmprovement. 'It is unlikey that AID and
other donors will have the resources at
any time soon that would permjt
construction of water supply that would
bring about statistically significant
improvements in infant and child
mortality rates,' 1980 policy statement.

Assessment of An assessment of potable water projects
project eval- from AID and other development agencies
uations also strongly tends to agree that health

agrees . ., . impacts can't be reliably attributed to

providing quality water.

A recent U.S.
Census Bureau
Study of a
Philippine water
project found . . .

The Bulen evaluation was "highly quantitative' and 'designed to
measure actual project output delivery as well as project purpose
and goal achjevement.'" These surveys were conducted before the
project-sponsored water system enhancements were made, shortly
after they were completed and approximately five years later.

The following observations were made on the basis of empirical

testing:

o "The study revealed no clear evidence of substantial
positive health jmpact. Ihgtg;gag_gg_giggifiggnt direct
association between the source of wafer and health when

. D S G e e . — ——— e — D = . S S T — — —— — — — e

o The varjables having the strongest impact on childhood

—— i — g ——— — y ——— -

health were the nonwater-FéfEfleGEFfa‘Tesl Tncome "and ~

diet. "Water had a posTtive, direct Tmpact on health



only among higher income households (the upper 25%
income group).

o) "Providing improved water to households which alraady
enjoy a reasonable standard of living as well as access
to adequate sanitary facilities and sound hygenic
practices should result in jmproved health, On the -

—— — — —— — Ky — e —— W —— . oD - —— —— — - — S — ——— W — —— ——

o) There may be long-term impacts. '"The 5 years allowed in
this study for health impact to appear may not have been
sufficient for those impacts to mature. The requisitive
behavioral changes in the study population (e.g.,
improved water-handling and sanitary practices) do not
occur that quickly."

o ""Significant increases were observed in the proportion
of system user households engaged in gardening for home
consumption. Many households apparently also spend less
time fetching water was a result of the project. The
data do not, however, permit the economic value of these

AID should not fund loneitudinal studies with uasi-exegrimental

desfgns to get quantifiable data to verdfy hea th fmpacts from
GEEE%'555_EaETEaETSE-EFEIEEE§T'TKTUr§'€f§§?f€ﬁ€€7iffh'Eﬁf§‘"-'
approach indicates that thereé are too many exogenous factors,
changing conditions and measurement problems to prove

statistically health impacts attributable to the project.

WASH consultants "Detailed and expensive efforts to do

conclude . . . studies of benefits are not favored and
usually not a worthwhile investment of
time and resources,' WASH (AID water and
sanitation consultants) conclude.

The Census Bureau That conclusion is reinforced by a US

Study concluded . . . Census Bureau International Statistical
Programs Center study of Philippine water
projects completed in June of 1984,

'""Many of the important health and
economic impact indicators are difficult
to measure accurately and quite sensitive
to even minor changes in field and
processing procedures."



"Quasi-experimental design studies are
likely to deteriorate over the 1ife of
the experiment, due to migration into and
out of the study population and cther
external factors. Under such conditons,
it is very difficult to attribute
observed changes unequivocally to the
project intervention."

The Trouble *They take so long that conditions change
with Studies . *Frequent staff turnovers
*Deficient data, and processing errors
*Changes are also attributable to
external factors
*Escalating costs and shifting government
priorities
*Isolating ''control groups'" isn't feasible
(b) Increasing Productivity and Income
As with impact on health, statistical evidence of the jmpact
of potable GEEEF'EféfEEEs'66'fﬁ€?€§§é§"EFS@GEETGTEi'EF'TnEome
fsgenerally Tackfng, ~ ~ e
In theory, Iif projects provide adequate quantities of water
in convenient locations, this may affect productivity,
employment and income in several possibie ways. Time saved
"by water carriers, particularly women and children, may be
used more productively. Small family businesses, such as
growing vegetables, raising livestock or making craft
products, may become possible. When safe water improves,
health, labor productivity and earning potential could
increase. :
However, potable water projects alone are probably not
sufficient to increase productivity, employment or income
unless other opportunities and support systems are
available. For example, are markets, transportation, credit
and technical assistence avajlable and affordable?
Women in Panama report that AID's potable water project has
enabled them to pioduce and market more straw hats and
"molas" (small, decorative wall hangings). Cuna indian women
report that their monthly production of "molas" has doubled
and even tripled in some cases.
(c) Time Savings and Other Benefits for Women

OQur _assessment of project experience indicates that AID's

potable water projects tend to benefJt women -



AID's potable water projects have resulted in the following
benefits for women:

(@)

o - Women have the obligation to carry water, so they ]
- benefit directly and primarily when access becomes more
! convenient.

o ; The many hours of menial labor they save can be used for
teaching and playing with their children, learning new
skills and/or enjoying leisure time recreation.

o Carrying water competes directly with school attendance
and can require as much as six hours a day under the
most demanding conditions. This can cause girls to drop
out of school. Girls with more education tend to have
smaller and healthjer families.

o Many women report that potable water projects provided
their first opportunity to participate in
decision-making on issues which affect the quality of
their lives.

o Some women who participate in watar associations learned
planning, organizational and financial management skills.

o Women with experience in successful potable water
projects form attitudes and aptitudes conducive to
cooperative problem-solving.

o Women also had amrr active role in setting users' fees so
that they were adequate to pay operating and maintenance
expenses but did not exclude poorer people.

o Women also reported that they used the water to grow
vegetables in household gardens which diversified their
femilies diet and served to jmprove nutrition levels.
In some cases they were able to sell some of the crop.

Percejved Benefijts

It is difficult to prove statistically that improvements in
the health or incomes of beneficiaries are attributable to
AID's potable water projects. They have probably contributed
to these objectives where other necessary conditions were
also present, but proving casual relationships is very

di fficult 1f not impossible.

How can the success of water projects be measured? One way
is to consider whether beneficijaries perceive the project has



improved their quality of 1ife. Another approach is to assess
whether beneficiaries support the project and use the water site.

PERFORMANCE

Because of the difficulties of measuring the ultimate goals of
potable water projects, one needs to search for measures of
project ''success'" at another level.

We suggest that criteria for effective project performance should
be based on the utilization beneficiaries make of the water
sites, the value they place in them, and their willingness to
contribute to system maintenance.

From the users' perspective, several attributes of water sites
are jmportant if they are to be used, valued and supported:

Accessibility
Convenience
Reliability
Safety
Affordability

Oo0OO0OO0OO0

Accessibility - Users tend to place high priority upon
avalTabIITty of adequate quantities of water. AID has determined
that about 20-40 liters per capita per day is the desired target
level to meet basic domestic requirements.

Equity of access by various socio-economic target groups is also
a consideration. 1Inequity can lead to vandalization and social

disruption.

Convenjence - Users will value the project water sites if they

are more conveniently located, saving time and labor.

Reliability - When the water supply from a site is not
continuousTly avajlable throughout the year, due to seasonal
droughts or frequent equipment breakdown they are not valued by

beneficiaries. They are often vandalized or allowed to decay.

Safety - In many developing countries, the quality of the water
For health reasons is often of less concern to the beneficiaries
than other characteristics, such as quantity or convenience.
Nevertheless, in countries with a high incidence of water-borne
disease, beneficiaries may be aware (or can be made aware) of the
benefits of potable water.



Affordabilty - Another consideration, which acts as a constraint,
Ts"the affordability of the water project. Costs depend upon
type of water source, geological formations, population '
densitities, technology ch. “ce and other factors. Experience
-.indicates that, in most cases, effective project performance
requires that user fees must cover most of the project’'s
operating and maintenance costs.

User needs assessments at the project design stage are the best
way of obtaining the users' perspective on water needs and the
attributes a system has which makes users willing to pay for
services.

EXPERIENCE

——— — —— ————

There have been six jmpact evaluations of AID potable water
projects done in the following times and places:

o Korea/(CARE) in May of 1981

o Peru (CARE/OPG) in October of 1981
o Panama in May of 1982

o Rural Thailand in May of 1980

o Kenya in June of 1980

o Tunigsia (CARE) jin October of 1980

These impact evaluations provided the following data on
performance: '
Sites not operating/Sites needing repairs Fee payments

Well water recejved
as better for

Korea "Faults existed in conception,
design and implementation.

Peru

Baseline data on only 1 of
6 projects." No
reljability data. CARE
phased out of Korea in
June of 79.

27 of 29 systems working

3 or 5 sewer systems
working. 2 villages
returned to their original
water sources because flo
was diminished. i

drinking than
piped. Most homes
not connected. 207%
of those connected
can't pay.

The per-capita
cost was $20.25.
Both labor and
capital costs were
percejved as
expensive. No
shared meter data.

A
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Panama

Thailand

Kenya

Tunisia

Lessons Learued Re:

- — - ——

16 of 26 systems had good O&M,
good managment and regular fee
collection. Two-thirds of the
water systems built from 79 to
80 had technical problems,

only one-~third of older systems.

2 of 13 gravity-fed systems had
insufficient water during dry
seasons. -3 systems had
bursting pipes. Two systems
could not meet the needs of a
growing population.

7 of the 52 systems evaluated
were not working. AID hand-
pumps ''a complete disaster' -
none found working. At 3

of 45 sites nobody drinks the
wvater (bad taste and color)
and at 11 others only '"some"
drink 1t.

10 of 23 water systems are
working. 5 of 9 gravity

fed systems are reliable.
Ministry of water develop-
ment has a policy not to
repajr communal water points.

Two-fifths of the handpumps
not working. Four-fjifths

of the water sites need
repairs. 13 of 22 systems
don't work during the dry
season. All 5 of the diesel
pumps don't work. Only 5
of 30 sites (17%) were
visited by maintenance teams
during the month the evaluation
was done. Chlorine system
doesn't work,

Performance Factors

e S R T - ——— — — ——— > T — — ——— — ———— ———

3 of 6 diesel sites
lacked funds to buy
fuel. 4 of 26 had *
trouble paying
operating costs.
Monthly charges:$.25
cents (gravity) to
$3.00 diesel. Users
pay only 207 of costs.
10%Z surcharge on late
payments.

N

32 of 45 systems
operating at a profit.
$8.75 per cepita cost
when built. When flat
household fee - O&M
not paid. '"Most"
public taps removed.

GOK supplies only 257%
of needed funding GOK
pays $1,508 per
private connection
plus $100 annual
gubsidy. 95% and 597%
cost overruns.

Average cost per site
was $5,900. . Average
cost per user was §20
Most expensive site
uses variable rate:$1
per mo. to nothing
for poor people. No
payment % data.

The assessment of AID's experience with potable water projects
has fdentified several key factors that affect project
perfcrmance.


http:charges:$.25

These factors include:

Appropriate Technological Choice
Beneficiary Participation
Institutional Aspects

Financial Aspects

O0O0O0

e ———— ——— — vt — fn — — ———— > ‘e - —

Technology choice is constrained by numerous factors, such as:

Type of Water Source

Type of Population Settlement

Geological Formations

Resources Avajlable and Costs of Technology
Standards Desired by Beneficiaries
Standards Desjred by Governments and Donors

0O0O0OO0OO0OO0

Since these constraints vary from country to country and site to
site, there is no one "appropriate" technology. Decisions must
be made on a case-by-case basis.

However, some general observatjons can be made which have been
found to have almost unjiversal application.

———.—_—__-———-——_—-———n-————_—-.—_——_—--———_————-——-—_—————

o Satisfies the perceived water needs of beneficiaries
0 Is standardized to facilitate maintenance and repairs
o Is locally manufactured and assembled to lower costs and

facilitate repairs

o Can be maintajned by local communities wia simple
training sessions '
o Is low cost enough to enable widespread access and

coverage of operating and maintenance costs via a
user-fee system.

Beneficiary participation can be an essential ingredient in the
successful design and implementation of potable water projects
because:

o Water users' can suggest sites which maximize access and
convenjience

o) Water users' can jdentify local constraints and risks
not easily observable by outsiders

=



(c)

(o]

Water users' tend to know what fee structure is
affordable and can suggest sliding rates for poorer
people

Water users' can help establish basic water meeds for- .
the community and identify other user patterns for
amenities and Income-generation '

Women's role as water carriers is acknowledged and their
participation is actively sought,

Women are included in operation and maintenance training
programs.

Appropriate tools and spare parts are available in the
village so that repairs can be made without delays.

Problems are monitored and those requiring higher levels
of expert!se are promptly and accurately communicated to
organjzations providing good technical assistance.

The reliability, quality and convenience of the new
water site are perceived by users as significantly
better than their previous source.

There is a history of cooperative problem-solving at the
village level and formal or informal structures exist

for that purpose.

Water users understand related ecolegical and health
issues and perceive them as felt needs rather than
external impositions by governments or donors.

When data on user patterns, preferences and priorities
1s gathered during the planning and design stage and
affects those decisions. Token participation or data
collection after the project has been implemented, does
not tend to be productive.

When the project design and/or the technology selected
are not overly complex for local operation and
maintenance or culturally incompatable.

T ———n e — - ———— - ——

Project experience indicates that both the attitude and

aptitude of implementing organizations affects the success of

<



potable water project. This tends to be true of host countries
as well as technical assistance and training support service '
organizations.

o Have a commitment which goes beyond the installation
phase to include recurring operation and maintenance
costs.

o] Develop both management and majintenance capabjlities at

the user level thereby decentralizing decision-making
authority and competence.

o Provide adequate, appropriate, timely project services
which meet or exceed minimal acceptable performance
standards and quality controls are enforced.

o Budget allocetions are fixed over the 1ife of the
project and rot subject to reallocation in response to
political expediencies.

o Qualjfied personnel and counterpart trainees are
avajlable in adequate numbers and for sufficient lengths
of time.

o Maintain good communication with water users and monjtor

the project so that problems can be detected and
corrected without delay.

o Develop the leadership potential of local human
resources rather than prolonging or jntensifying
dependency on outside expertise. .

(4) Financial Aspects

Project experience indjcates that potable water projects must
charge sufficient fees to become financially self-sufficient
without becoming unaffordable for the targeted

beneficiaries. Equity concerns are best served by subsidies
and/or sliding fee structures using low cost block rates for
basic needs and higher rates for ammenities and
income-generation.

. — ——— - e e o T o e e o = e A > e e e T e e e e = e = . = — —— — — — —— - = = —

o Water user fees are high enough to cover recurrent costs
but no sc high as to be a disincentive.



o There are known and accepted penalties for delinquency
and default which are applied fairly and enforced:
promptly. '

o Water user fees are collected by community organizations:
and stay in the community to cover O&M costs.

o Government subsidizes the installation phase and
transfers financial responsibility to rural user
communities as soon &as it's feasible.

o It is not necessary to sustain high transport costs in
addition to paying for expensive diesel fuel imports.

o Equipment and spare parts are available at reasonable
prices without sacrificing reliability and durability.

o There are no import restrictions preventing the purchase
of cost-effective technology.

o Population groupings are not so dispersed and isolated
that the cost of providing technical assistance or
training is prohibitive.

L)
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RECOMMENDAT IONS

RECOMMENDATION:

HEALTH GOAL
NOT FEASIBLE

RECOMMENDAT ION:

WHY NOT?

AID SHOULD CHANGE THE PRIMARY EMPHASIS OF -
THESE PROJECTS FROM HEALTH INTERVENTION TO
PROVIDING WATER FOR BASIC NEEDS. ' o

"The provision of basic sanitation and a
reliable supply of safe, convenient water is
not sufficient to guarantee improved health,"
the AID Potable Water policy paper admits,

". . . neither improved water supply nor any
other single health promoting activity can, by
itself, fully meet the health objectives of
LDC's in any reasonable time frame."

AID SHOULD FUND NO POTABLE WATER PROJECT
LACKING INPUT FROM WOMEN ON NEEDS ASSESSMENT,
LOCAL WATER USE PATTERNS, SITE LOCATION, LOCAL
CONSTRAINTS AND FEE STRUCTURES.

Our assessment of project experience strongly
suggests that some design and implementation
problems could be averted if water use
patterns, priorities, expectations and



RECOMMENDATION:

THE NEED FOR
PERFORMANCE
STANDARDS

RECOMMENDATON:

RELEVANT
LESSONS LEARNED

constraints were better understood. Women

tend to be a good source for that information
as well as data about what level of fees would
be affordable and equitable.

ASSESS THE CAPABILITY OF INSTITUTIONS .
PROVIDING CRITICAL SUPPORT SERVICES TO WATER
PROJECTS. THOSE UNABLE OR UNWILLING TO MEET
MINIMUM ACCEPTABLE PERFORMANCE STANDARDS 1
SHOULD NOT BE CONTRACTED.

Remedial training and T.A. should be provided
as required to bridge the gap.

Our assessment of potable water projects
reveals many cases of apparently anticipatable
and avoidable errors by support groups which
endangered project success and/or
cost-effectiveness. We are not suggesting the
external impositon of rigid performance
standards not responsive to local

constraints. However, it is irresponsible to
repeatedly contract institutions to provide
support services known to exceed their
demonstrated performance capabilities.

DO NOT AUTOMATICALLY ATTACH "ADD-ON' HEALTH
EDUCATION PROGRAM COMPONENTS TO WATER PROJECTS

-BECAUSE THEY DG NOT TEND TO INCREASE

SHORT-TERM IMPACT SIGNIFICANTLY.

It often takes a decade or more to determine
i1f health education projects have been able to
change attitudes and behavior regarding
hygiene and sanitation. Even then, it's hard
to reliably attribute impacts to the project.

Health education programs are often less
effective than schools and primary health
promoters in changing attjitudes and behavior
regarding hygiene and sanitation.



SELECTING A PROJECT SITE



SITE SELELTIUN

)
Froject site selection is an importaent decision which requires
relevant infarmation on physical characteristics, organizational
capabilities, so-im—cultural and political factors, technolongical
needs, finanzial feasibility and other factors. B
This section contains suggestions reqardi\g factors| which
project experience indi-cates are valuablelitn consider when making
a decision on site selection for potable water projects. The
decisions themselves must be made by the individual and
organizations seeking to implement the project within different
LDC environments and changing circumstances.

Water and Sanitation -for Health (WASH) prepared the following
general guidelines for. "selecting sites where water and .
sanitaticon interventions are needed and determining the general
nature and scope of the interventions." (Tech. Report # 107

Froblems and Needs:
1. Identify the current problems and needs of the community

This may be done in the following manner:

(a) Define the range of relevant water and sanitation
problems.

(b) Estimate the relative urgency of the various
problems.

(c) ©ollect sufficient information to accurately define
the major problems and their corresponding needs.
This information may be drawn from statistics,
meetinas, reports, files, statements of officials %
villagers anc/or personal observation.,

2. Define an wohjective for dealing with the problems that
ig consistent with community preferences, host government
gnals, and USAID policies.

3. Review the water and sanitation problems identified by

government, as well as those identified by other creditable

institutions.
4. Identify a core set of water and sanitation needs that

are common to both USAID and national government development
ob jectives.

Socineconomic Status

1. Determine the most relevant national poverty status
indicators. Compare these indicators with current USAID
targets and with other nhearby countries.

Determine the most relevant national development

per formance indi-ators. If possible, compare these
indicators with those of other zountries at the same
per capita iENF level.

-
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3. Determine the Fhysical Quality of Life Index (FRLI)Y for
the country and compare it to other countries in the region.

4. Use the above indicators to determine socio=—-economis
strengths and weaknesses in the program area.

Level of Technology

1. Survey the program area for examples of successful water
and sanitation technologies. It is rarely necessary to
introduce radically different levels of technology.

2. Identify water and sanitation systems preferred by people
in the program area.

3. Define a hierarchy of socially feasible technologies.
Use level of service as a means of establishing
hierarchies.

4. Make preliminary cost estimates of each different
technology in the above hierarchy.

Support Conditions

1. Identify the existing conditions and available program
resources hecessary to support the selected technnlongies.

These may include:
(a) National and regional institutions.
(b) Technical ,managerial, and skilled manpower.

(c) Equipment, supplies, materials, and noney — both
domestic and available from foreigh sources.

(d) Infrastructure, such as access roads, government
supply offices, and powe. and fuel supplies.

(e) Environmental suitability, with particular reference
to water sources, soil characteristics, groundwater
quality, seasonal temperature variations, rainfall
frequencies, et:.

Determine the major complementary investments needed to
correct any resource deficiencies noted above. Identify
whether these investments can be made part of thsz proposed
water and sanitation program or whether they must be part
of a separate program. Indicate whether any essential
complementary investments can be found in current or
proposed separate programs. Complementary investments
within water and sanitation programs often include health
education and operator training, while those in separate
programs often include gemneral training and infrastructure
devel ocpment.

3]



A few general relationships regarding the choice of
preconditions for specific situations can be highlighted:

1.

3.

4.

Froblem Identification

ca)

)

(c)

Water and sanitation problems that are mutually
recognized by the national government, the local
community and USAID should have highest priority.

Water and sanitation needs should lead to the
eventual solution.

The above needs should be “"felt" and expressed by
the affected population.

Socio—-economic Status

ca)

(b)

(c)

Demographic statistics are more important in densely
populated communities than in sparsely populated
ones.

A social wealth index is useful in assessing both the
technological sophistication of the community and its
ability to pay for water and sanitation improvements.

The status of existing water and sanitation
facilities, as measured by assessibility, quantity,
and reliability, is important for all types of
proposed facilities.

Level of Technology

ca)

(b)

(c)

For sanitation systems, increasing the level of
service generally implies higher costs, greater design
sophistication, greater maintenance needs, lower
reliability, and more ultimate health, social, and
economic benefits.

For water supply systems, increasing the level of
service cenerally implies all of the above factors
plus greater time savings.

High levels of technology are generally more
acceptable in communities with high socio—economic
status.

Support Conditions
(a) Support conditions become more essential as water and

(b)

sanitation systems become more sophisticated.

The key aspects of existing conditions are the
availability of project inputs (labor, equipment,
materials, finance), community organizations,
community concern, development infrastructure (roads,

schools, communications, and environmental conditions

(rainfall, ground water, soils).



() There will be a need for complementary investments
in water and sanitation_projects to the‘extent that

existing conditions are unable to propenly support the
chesen technology. W

(d) Induced conditions will generally occur faster in
infrastructureal factors, such as roads, workshops and

fuels supplies, and slower in human resource factors,
such as manpower graining and organizational
development.

s. Benefit Potential

(a) Priority should be given to predicting short—term
behavioural and institutional changes.

(b) For the prediction of health benefits, the most
important behavioural changes involve water use and
sanitation practices, while the most important
institutional changes involve community-based
organizations and maintenance programs.

(c) Long—term health, social well--being, economic and
environmental quality impacts should be related to
initial program needs and should logically follow the
occurence of short—term pbehavioural and institutional
changes; however, no attempts should be made to
quantitatively predict these impacts.

(d) In general, the most important changes in sapport
conditions are those involving personnel skills,
local institutions, and community motivation.

Guidelines proposed to tbe World Bank for the Water And Sanitation
Prcject—%dentiiication Report (fGrover, 1981) include the

following aspects:

1. Definition of intended beneficiaries of the project,
with a map showing the project sitej

~ gtatement of how the proposed project is in accordance
with national and regional development strategies;

3., Brief description of the present water supply and
sanitation services in the project area and deficiencies
of these systems;

4. Existence or need for a strategi=- plan to guide the long
term development of sector services in the project area.
L??P‘?f relevant backgrqund reports §ggh_as regional

e
development plans, water resources studies,
rec-onnaissance reports, etc;



Project objectives, including numbers and types of people
to be served, anticipated standards of service and
expected conditions in the project area after the project

is completed;

Outline of proposed components of preferred project,
including physical systems and software. Also outline of
possible alternative projects for initial implementation;

Preliminary estimates of total and per capita costs for
implementing the preferred project, including the annual
costs of future operation and maintenance. Indication of

;anticipated sources of capital and operating funds, with

10.

11.

12.

explicit reference to prospects for assistance from
incernational agencies;

Indication of institutinnal reponsibilities for the
pre—~feasibility and feasibility stages of project
preparation. Also cost estimates and proposed souces of
finances for these planning stages;

OQutline of policy issues which need to be resolved bhefore
the project can proceed;

Preliminary terms of reference for pre-feasibility
stage:

Schedule for all future stages of project development,
indicating earliest date wh2n project might be
operational;

Recommendations for future action.

The World Health Organization (WHO) advocates the following
checklist (Whyte, 13980) for assessing the social and economic
potential for community education and participation:

1.

What are the relative proportions of nucleated and
dispersed populations which need services?

What socin-economic issues exist which may influence
the socio—economic potential of a community for
participation and education?

What religious or ethnic beliefs exist which may
influence the community’s social and economic
receptivity for education and participation?

What is the economic base of communities which can be
used to pay for services?



10.

11.

15.

What levels of education can be expected?

What rights and obligations exist between members of
a comrunity’?

What accese to media do ~ommunities have?
What are the traditional water rights and beliefs?

Are there major social and cultural differences within
communities?

Who are the best community leaders for water supply and
sanitation projects?

What aspects of community decision—making patterns need
to be considered?

What traditions of self help exist?

What has been the role of women and what is the
potential for change over the next 10 years?

What health related attitudes and practices must be
taken into account?

What is likely to be the community‘s willingness and
capacity to pay?

Editor’s Note: Whyte provided an additional checklist of

factors for each of the 1S5 questions listed
listed above.



At the USAID Froject Paper stage, social analysis is focused on
the operational linkage between the proposed project and the
intended participants and beneficiaries. Accordipg to USAID
Handbeoiok 3. , the social analysis must assess the extent to which
the proposed project is consistent with the folldwing principles:

1. Compatibility

= Describe the socio—cultural enviromment.

- Summarize how the needs and capabilities of
participants and beneficiaries have been taken
into acocount.,

2. Participatiohn

- Summarize the extent of beneficiary input to project
design.

— Describe how suzczessful participation in project
implementation/onperations will ocour.

3. Equity

~ Discuss features of the project that will facilitate
the flow and equitable distribution of benefits.

4. Impact

- Discuss how participation in the project will lead to
benefite.

= Discuss how beneficial activities will be sustained
after USAID funding has ended.

— Discuss how project activities can be replicated or
spread.

USAID Handbiook 2 indicates that carry out the above social
soundness analysis could require between several weeks and
several months, depending on the size of the prioject area. It
stresses that precision is important and quantitative data should
be developed wherever possible. However, because of the use of
social variables, no specific quantitative criteria, suzh as
those given for economic feasibility studies, are given for
soZial soundhness analysis.



FROJECT PEEFARATIUN IV OmrryTaar————

WHO has provided guidelines to assist developing countries

seeking external assistance far water supply and sanitation

projects. WHO has a two—-page data sheet C(WHO,1981) summarizing

prio ject information needs, which contains the foﬂ@owing main

elements:

1. Describe the scope (type =f work and actilities inviol ved
in the project. Y

2. Describe the project (existing studies, how the project
fits into national development plan, relationship of the
to other projects, degree of communitity participation
expected).

3. Describe the responsible government agency.

4. Describe the project’s institutional support (operation
and maintenance support, recurrent cost basis of the
project, and the organization(s) responsible for
implementaticon).

5. What is the duration of the project and each phase?
€. What is the starting date?
7. What is the estimated cost?

8. Describe the government inputs (personnel, equipment
and supplies and funds?.

3. Describe the external inputs (personnel, equipment and
funds).

10. Describe sector development per formance (related projects
and government support to the sector).

11. Describe the outputs (studies, institutional aspe-ts and
investments that will come out of the projectl.

Assess the government's commitment and priority (is the
project in the national development plan and what
priority is it given).

-
)

13. Describe the expested benefits (which population will
benefit, expected improvements in health and socio-
economic =onditions and persohnel expected to be
trained).

i



The overall procedure for the appraisal of water supply and
sanitation projects within the World Bank (World Bank, 1980d)
follows the six steps summarized below:

1. The water supply and sanitation sector:

Describe the sector, the principal organizational
entities, and the rural communities; provide

information on national targets for service,

planning, financing and institutional development;
describe loczal contributions in lablr and materials

and existing efforts in sanitation and health education.

2. Frevious Bank involvement in rural water supply and
sanitation:

Desczribe completed and on—going projects; assess
per formanze of executing agen:ty; assess role of
government counterpart funds and deqree of community

sel f-help; describe operation and maintenance
requirements; assess overall system designs.

2. Existing water supply and sanitation conditions in the
prioject area:

Describe the areas, basic socioc—economic data, health
problems, levels of service, water resources, and rural
population characteristics; identify participating
agencies and assess their needs.

4. Description of the water supply and sanitation components
of the project:

5ive basic details about the institutional, technical,
and financial aspects of these components; describe the
extent of community participation, the willingness to
participate, and the types of training provided.

9. Project cost and financing plan:

Des:cribe the capital elements and cutside support
assistance; identify sources of financing; assess
government performance in providing funds.

€. Justification:

Describe village organization and community water and
sanitation needs; assess village growth potential;
compare per capita costs with other villages; assess
accessibility, reliability, quantity and quality aspects.

S



WORLD HEALTH ORGAN .Ti1oN

res- ) PARSENT WATER _SUPPLY POSEvION 4s,,
AGENTY:MINISTRY g . COMPLRTED BY:
v DATE:
. ’ .
1 N 2 3
. ) roP, SOURCE . vz or SOURCE . . . .
! EST. 19, suPFLiED - sOURCE EST. TREATMENT or : LENGTH OF wAINS WO, OF CONNEXIONS . wo. oF
* Anza ‘Locarsow “POP. OF 1u " CAPACSTY Gross 2 4 ENERGY . HOURS RERARRS
City, Town, etc | suprLy adea | suppLy anea an § ds progucTion] | o . , r - SUPPLY
; ; (000) 1000) o n"/day o3/aay | » £, Transaission [Distributjon Private Public [eny
: ¢ H . . t
i N ! L . N G| ! ! Setered [Unmeterea | Stondrosts
: : 3 H + i . :
a» R ) 3] «(8) ) I @ () IR Qo) . ) a3 [EY) Qe Qasy
+ R n : ] s | ! ‘ ' ;
i : : i ) ' : ' .
H t ! ! l ! l ; 1 ! i
: ] ! ; . ; P . '
: ! ] :
’ . H ¢ N t
} ! ' t i
: f . :
. i ; : :
v . M 1
' .
i
. +
i ' :
X B N E :
H . ’
)
H
] N )
TOTAL
1 2 i) '
MANNING RATIO = ) ¢ xey Source . Type of Treatment Source o Energy
B « Borehole A « Aerstiocn ® = Diesel
Total number in Post PWSI R = River/Lake D « Disinfection B = Klectricity
Population served Ps) KN - Kalnwater T o Flitration G = Gravity
8 = Spring 8 = Bettlement
¥ = Well with handpump 4.'-'_..
I = Impoundment —_—

I availahie (nctude inforsation on:

(a) Musber of Industris) Commercial connect ions
(%) Governecnt_ Institutional

(c: Storage provided in <ublc sctres

(d) Perceat of uns:counted for water.



FEE STRUCTURES AND COST RECOVERY



FEE STRUCTURES & COST RECOVERY

Fee Structures

The World Bank publication "Water Supply and Waste Disposal”
and other authoritative sources agree that precise figures for
recurrent costs are unavailable and estimates vary widely. The
World Bank recommends that "minimum" (20 to 40 liters per
capita per day) water be available to all and that the charge
not exceed 5 to 6 percent of the-income of the poorest
household to be served. But the report acknowledges that the
costs of reaching isolated groups is expensive and could be
unaffordable in many LDCs.

Assessing total costs of potable water projects depends on
factors which include but are not limited to the following:

0 Quantity and Quality of the Water Available

o Type of Hardware Selected

0 Related Training Programs and Support Services
0 Administrative Fixed Costs and Salaries

o Drilling Costs

o0 Construction Materials (Domestic and Imported)
o Labor Costs

0 Fuel Costs

o Transportation Costs

0 Procurement Related Costs/Requirements and Procedures

Low Cost Options

Guidelines in this area tend to be general because specific
recommendations depend on a range of project variables
including but not 1imited to:

o Topography

0 Geological Formations

0 Average Rainfall and Seasonal Variations

VS



Clustered or Dispersed Population Clusters
Present and Projected Needs
Earnings of Users and Available Subsidies
Use Patterns and Priorities

Size of the Population to be Served

General Recommendations

Wherever possible, appropriate to the above conditions, poorer
communities tend to have greater success with rainfall
catchment, gravity-fed distribution from groundwater sources,
potable spring water and hand-dug shallow wells when they are
cost-effective. Piped connections to individual households and
flush toilets are the most expensive options and tend to
exclude poorer residents.

Cost-S5aving Options

0]

0

Self-Closing Valves to Curtail Water Waste

Local Manufacture of Equipment such as Well Screens
Can Result in Significant Savings

Meter Sharing to Save High Installation Costs

* Private Sector Distribution with Appropriate Equity

Safeguards
Prompt Repairs to Guard Against Water Loss

Block Rates with Sliding Scales for Basic Needs,
Amenities and Income Producing Uses.

Although responses must always be adjusted to conform to local
conditions, the project experience of AID and other development
organizations contain some potentially useful observations:

0]

A financial feasibility study of user communities is
recommended to determine ability to pay start-up and
recurring costs.

Communities tend to be unwilling to pay the costs of
sanitation projects because they do not respond to a
priority felt need.

Performance bonds and penalties for noncompliance
have proved useful wherd they can be equitably enforced.



Many residents of urban slum areas do not contribute to
the tax base because of their marginal economic status.
Tax based subsidies tend to be the best approach because
individual users are not financially accountable.

Selling water through the private sector effectively
excludes poorer residents who are unable to pay and runs
the risk of monoply price fixing. This approach can have
high political and social costs.

The direct costs of rﬁnning regional offices and training
middle management for potable water projects are best
paid through tax revenue.

Standpipes tend to be considered "public goods" and cost
recovery is improbable.

Initial subsidies, especially in areas with a water-
related health emergency, tend to produce a favorable
cost-benefit assessment. However, these subsidies tend
to become permanent unless community income-generating
programs can be developed. When income benefits are
water related, users are less reluctant to absorb costs
rather than risk losing the service and the income it
generates.

The input and participation of women has proved highly
valuable in collecting water fees and safeguard equity
considerations so the poor people without the ability to
pay are not excluded.

Financial viability and sustainability tend to correlate
with the ability of community water users' associations
to set fees high enough to cover recurrent costs and
administrative control revenue. Organizations with the
ability tv raise funds locally to supplement fees and
off-set emergency expenditures tend to have greater
potential for long-term success.



Table 8.

. RATE. STRUCTURE

. ADVANTAGES .

Alternative Water Tariff Structures

DISADVANTAGES

Lump sum before start of
Jroject .

ogimple
-axtant of cost recovery is knoww before
construction

=0 incentive to conserve water

«ynl {kely to cover ric costs

eynfavorable cash flow forladividuals,
possibly reducing the contribution

Flat rate/month -

-gimple
=¢stabl{shes principle of recurrent cost

. ofsvorable cash flow for individual,

possibly increasing contributicm

«can be {ncreased for unusual costs or infla=

tion

-no incentive to conserve water
«collection after system installed requir
strong {nscitutions and sanctions

flat raze/unit voluze

) -

-same as with flat ntn/mn:'h
~4NCoUrayes watar conservation

-requires sttendant at public taps
orequires expensive and difficult ta
maintain wasar setars for house

connections

B
'/ declining rate/unit volume

«game as witir flat rate/unit velume, but
encourages consarvation less, consunpe
tiom mors.

-same a3 with flat rate/unit volume
«gconanically less effi¢ent, penalizing
lower valume cons

ircreasing rate/unit.volue

-same as with flat rate/unit voluse but
encourages more conservation
«subsidiZes poorer consumers

same s with f13¢ rat2/unit volunme
<gconanically less efficient, favering low
voluss consumption



INSTITUTIONAL ARRANGEMENTS

This section contains a brief description of four administra-
-ive configurations which could be used to manage potable water
projects. The four alternative approaches could be characterized

as:

o External centralized decision-making/and control with no
role for the user community other than passive recipient.

0 EXternal centralized decision-making and control with the
community supplying construction materials and labor.

o Joint decision-making and control with the user community
fully participating in all stages.

0 Community decision-making and control with the government
providing technical assistance.

These four alternative approaches to management of a potable
water project are assessed according to the following capabi. -
ities and characteristics:

o Construction

o Routine Maintenance

0 Major Repairs

o Financial

o Extent of Training

o Community Participation

o Advantages & Disadvantages

The next two pages are sample/formats for recording main-
tenance and repair. The first could be used to record the
maintenance and repair history of equipment used in the project
and the second records relevant data regarding shallow wells.
Their purpose is to keep accurate records of what type of work
was done, when, by whom, using what materials, how long it took
and how much it costs.

The other two formats in this section recommend, describe and
record preventative maintenance schedules for a diesel engine and
a shallow well with a handpump. The formats display data on how
often, specific preventative maintenance tasks were performed,
whose responsibility they were and what materials need to be
provided. These preventative maintenance check-lists are valu-
able for mointoring or supervising tasks and record-keeping.



Jable 7. Alternative Institutions) Arrangements

1.

External Agency Respon-

11. Externel Agency Plang,

11}, External Agency gnd

1Y, Externsl Agency Provides

- Limited gotential for
couaunity developaent

- Health risk of (allure
after construction

to Inadequite maintenanre
and repair

- High risk of Inappropriate
deslign

ministrative respon-
sibil ity

- Potential confiict
over decision-making/
firancing

LIKELY sible for Al) Planning Deslgns, Superyises Comaunity Share Re- Limited Technlca) As-
CHARACTERISTICS Design, Implementation, Construction; Cosmmuy-- sponsibilities for sistance to Community
(1,4 nity Provides Labor, rﬁnalng. Besign,
Local Haterlal, 8 OMR Implementation, OMR
- WeTl-organized - Sower Than |. - Low-quallty materfals
COHSTRUCTION - High quality - Less quality contral As in 1), - Limited construction
- Expengive than ). . capabilities
] = Cheaper than 1.,
ROUTTNE - NonexTstent - Rarely performed ~ - Perhaps some done - Rarely perfomed
HAINTENANCE by trained commu-
_ ) ity mesbers
HAIDR - Coapetent stafT stretched - Wot made because of Vack < Pone by externs! - Karely perfomed
REPAIRS batween many needs of skills, tools . agency
. = ATV costs pald by ex- - Kgency pays for planalng = As 1a TT, except - Kgency only Tunds
ternal agencies out design, lmported uleruls, agency may pay technical assistance
F INANC |AL of central funds constructlon supervision portion of major
- Community pn{s for locel I Fepalrs
labor, asterlals, OIR
- Tralned agency staff - Tralped agency staff - Tralned jgency staff - Trained agency staff
EXTENT OF - Comuniiy may be trained - Community trained in teach, share their
TAAINING In maintenance or simple malntenance, tnowledge at community
hcalth education request level
- Hinlmal, only adyisory - NonexVsteat prior to - Comaunlty partlclg - - Complete community
COIMUNITY as detemipned by respon- construction tion throughout 3t} conirol
PARTICIPATION sible agency - Somg during construction © phases of project
- Complate after construction
- Administratlvely clear - Cheaper than T. - Greatest potential - Greatest degree of com-
resﬁonslbnlly - Higher potential for com- for appropriate design sunity coatrol
- Technically efficient punity developaent thag . - Greatest potential for - Midest coverage with
ADVAKTAGES - Rapid production community developaent Vimited technical re-
- Competent reppir staff -~ Greatest notential for fources of agency
efficient OMR
~ Least cost to agency
- Greatest risk of nap- - STower, techalcally Tess - STowest most exp-a- - Scope limitad by funds
ropriate design elfficient than §. sive planaing avajlable to community
DISADVANIAGES - g-pe-.slve - High risk of fallure due - Poor deiinition of ad-

- Recurrent O3M problems
- Limited potential for
hyglene education




SAMPLE EQUIPMENT KISTORY CARD

FRONT OF CARD

Discriee:

Name of Supply:

Location of Equipment:

Equipment Identificatioa No.:

Description of Equipment:

Letails of Techmical Specificaczions:

Dace of Installacis=:

Locacion of Assembly Manual: Operational Macual: Spare Parcs Lise.

REVIRSE OF CARD

Record of Mzintenance/Xevair

Dacea

-
Work carried: Macerials, Spares,
out | etc., used

Time taken |

for work

Cost

Signazuce

f\



SAMPLE SHALLOW WELL HISTORY CARD

FRONT OF CARD

Distcriet:

Dace of Inscallaczion:

Well IdcnciﬁicacionvNo.:

Name of Village:
Locacion of Well:

Number of Users:

Wacer Qualicy Laboratory Reference Number aﬁd Date of Sample:

A.

1.

Technical Daca:

Well

Hand Dug/Mechanically Dug

Idner Wall Diamater:

Depth of Well:

Average Wet Season
Depth of Water:

Average Dry Seasonm
Depth of Water:

B. Pump

l. Name:

2. Type:

3. Serial Ne.:

4. Cylinder Diameter:

REVERSE OF CARD

Record of Maintenanca/Revnair

Dace Work carried

oyt

Materials, Spares,
etc., used

Time taken ' Caset
for work

Signacure




PREVENTIVE MAINTEMANCE SCHEDULE FOR A DIZSEL ENGIN

hain:enancl{ Task to be performed Macerials i Allocation of
Period | Required j Responsibility
Daily (i) Check oil level and Eazine 0il On-site operator
top.up as necessary
(ii) Lubricace as per Lubricasing Qil
manufacturer's
instructions
(iii) Check all nuts and -
bolts and cighten as
necessary
(iv) Clean outside parts Cotton Wasce
of engine
(v) Encer up following -
data in operational
log book
(a) 0il Pressure
(b) Running
temperature
p (e) " Ravs.per minute
(d) Bactcery Charge
(e) Number of hours
. of operazion
(£) Tocal operating
hours since last
oil change
(g) Total operating
hours siace lasc
overhaul
(h) Licres of diesel
fuel consumed
1 week (i) Wash and clean air On=-size oper;:Jg

filcer

&



Maintenance Task to be perforaed Materials. Allocation of
Period -Required Kesponsibility
! month (i) Dismantle injector, Injector nozzles: On-site operacor
Cest spray, replace (plus maincen-
defective nonzzles ance team
depending on
(ii) Check and adjust - level of
Cransmission belt t>zining and
teasions/coupling competence of
alignmencs | on=site scafi)
’ 3 moachs (i) Check and clean - On-site operator
injectors and valves plus maintenance
team
(ii) Check and clean oil -
filters
(iii) Renew fual filter Fuel Filcer
elemencs Elements
(iv) Check scarting system | Distilled Wacar
(bactary operaced)
(v) Change engine oil Engine 0il
|
1l year (i) Check and re=-grind On=-site operator
' valves as unecessary plus maincenance
and adjustc valve team
clearances
(ii) Clear deposics from
cylinder heads and
pistons
(iii) Check and adjust g
clutch syszem
2 years (i} Complece overhaul - Spare parts as Workshops
dismantle and replace | required
worn and defective
parcs




PREVENTIVE MAINTENANCE SCHEDULE FOR A
SHALLOW WELL/HANDPUMP INSTALLATION

Mgintenance'

Perica

Task to be performed

Materials
Requirad

Allocagion
Responsibil

Daily

(L

(ii)

(iii)

(iv)

(v)

(vi)

Check operation of the
pump

Check all nuts and
bolts ans tighcen as
necessary

Clean the concrete
slab

Clean the wastawatar
drain

Inspect and repair
protactive fsnce

Control use of arez as
playground/work area

On-site
caretaker

Monchly

(L

(ii)

(iii)

Check for damage,
rotting of wooden
handle, ectc.

Grease aad oil all
pivet points, oil
wooden handle (if
ficted)

Check concrete slab

for cracks and make

Camporary repairs as
necessary

Lubricating Oil

On=-sice
carstaker

& mouths

(L)

(ii)

(iii)

Remove and dis-
assemble pump unit,
rising main, cylinder,
etc.. Inspect and
Tepair as necessary

Pump out well, temove
all debris and
disinfecc with
bleaching powder

Repair all cracks in

well slab, base and
wastewater drain

Spare parts as
required

Bleaching Powder

Cement

On-site
caretaker
plus main
team




OPERATIONS AND MAINTENANCE

7))

{m/’



iNSTITUTIONAL ARRANGEMENTS

This section contains a brief description of four administra-
tive configurations which could be used to manage potable water
projects. The four alternative approaches could be characterized

as:

0o External centralized decision-making/and control with no
role for the user community other than passive recipient.

o External centralized decision-making and control with the
community supplying construction materials and labor.

o Joint decision-making and control with the user community
fully participating in all stages.

o Community decision-making and control with the government
providing technical assistance.

These four alternative approaches to management of a potable
water project are assessed according to the following capabil-
ities and characteristics:

o Construction

o Routine Maintenance

0 Major Repairs

o Financial

o Extent of Training

0o Community Participation

0 Advantages & Disadvantages

The next two pages are sample/formats for recording main-
tenance and repair. The first could be used to record the
maintenance and repair history of equipment used in the project
and the second records relevant data regarding shallow wells.
Their purpos= is o keep accurate records of what type of work
was done, when, by whom, using what materials, how long it took
and how much it costs.

The other two formats in this section recommend, describe and
record preventative maintenance schedules for a diesel engine and
a shallow well with a handpump. The formats display data on how
often, specific preventative maintenance tasks were pe-formed,

) Whose responsibility they were and what materials need to be
provided. These preventative maintenance check-lists are valu-
able for mointoring or supervising tasks and record-keeping.



Teble 7. Alternative jnstitutional Arrangements

External Agency Respop-

10. External Agency Plans,

1. Extermal Agercy and

IV, Extermp) Agency Provides

- Comaunlty pays for Vocy)
labor, materlals, OMR

portion of major
1 repalrs

LIKELY sible for Al) Planning Designs, Supervises Comaunity Share Re- Limited Technical As-
CHARALTERTSTICS Design, Implementation, fonstruction; Comau-- sponsibilitices for sistance to Community
OHR aity Provides Labor, Planning, Design,
Local Haterial, 8 OMR luplementation, AR
- Well-organized - Slower Than . - Low-quallty materfals
CONSTRUCTION = High quality - Less quality contral As In )0, - Limited construction
- Expengive than §, . capabilities
) - Cheager than i,
ROUTTNE ~ Nonexistent - Rarely perfommed - Perhaps some done ~~ Rarely perfomed
HAINTENANCE by tralned commu-
) nity mesbers
HADA - Competent staftf stretched - Kot made because of Vack = Done hy exterml - Raraly perfommed
REPAIRS belween many needs of skiils, tools . agency
- = AIY costs pa{d by ex- - Agency pays Yor planalng - &s In VT, excepl - Kgency only funds
ternal agencles out design, laported anterla's, agency may pay technical assistance
F INANC TAL of central funds constructlon supervision

- Trained agency stpff

- Tralned agency staff

- Community may be tralned
in maintenance or
heaith educatlion

- Trained agency staif
- Community trolned In
timple maintenance,

request

- Trained agency staff
teach, share their
knowledge at community
level

- Llalted potentlal for
conaunity development

- Health risk of fallure
after construction

to inadequate maintenance
and repair

- High risk of inappropriate
design

ministrative respon-
sibility

- Potentla) conflict
over decision-making/
financing

-y -

T - Hinlmal, onfy advisory - NonexTsteat prior to - Losaunity particips- - {oaplete comaunlty
COIHUNLTY as detemf{ned by respon- construction tion throughout all control
PARTICIPATION sible agency - Somg during consgruction © phases of project

- Complete after construction :
- - Administratively clear - Cheaper than' 1. - Greatest potentlal - Greatest degree of com-

responsibility - Higher potential for com- for appropriste dcsign munity control

- lecﬁnlcally efficlent sunity developaent than {. - Greatest potential (or ~ Widest coverage with
ADVANIAGES - Rapid production comaunity development Vialted technical re-

- Competent repalr staff - Greatest potential for sources of agency

efliclent OIR
- Least cost to agency
o - Greatest risk of Tnap- - Stower, technlcally Vess - Slowest most expen- - Scope limited by funds
ropriate deslign efficient than |. sive plannin : avallable to community

DISAQVANTAGES - g:peeslve - High risk of fallure due - Poor deflaltion of ad- - Recurrent O&N probleas

- Limited potential for
hyglene education




SAHPLE EQUIPMENT HISTORY CARD

FRONT OF CARD

Discrice:

Name of Supply:

Location of Equipment:

Equipment Identification No.: ' Dace of Imscallaciss:

Description of Equipment:

Letails of Technical Specifications:

Locazion of Assembly Manual: Operatioaal Macual: Spare Pares Lis:.

REVZRSE OF CARD

Record of Miintenance/Repair

R . . i .
Dace Work carried: Materials, Spares, Time taken J Cost | Signasuce
out , ecc., used for work {

W
f l"
b o
)



SAMPLE SHALLOW WELL HISTORY CARD

FRONT OF CARD

Discriet:
Date of Inscallacion:

well Idencificacion No.:

Name of Village:

Location of Well:

Number of Users:

Wacter Qualicy Laboracory Reference Number aﬁd Date of Sample:

Technical Daca:

A, Well

l. Hand Dug/Mechanically Dug

2. Idner Wall Diamecter:

3. Depth of Well:

4. Average Wet Season
Dapth of Wacar:

3. Average Dry Season
Depth of Water:

B.
L.
2.
3.

4.

Pump

Name:
Type:
Serial Neo.:

Cyliander Diamecer:

REVERSE OF CARD

Record of Maintenance/Revair

Dace Work carried
out

Macerials, Spares,
etc., used

Time taken | Cost
for work

Signature




PREVENTIVE MAINTEMANCE SCHEDULE FOR A DIZSEL ENGINE

h&in:cnancc% Task to be performed Macerials i Allocation of
Period | Required | Responsibility
Daily (i) Check oil level and Enzine 0il On-site operator
top up as necessary
{(ii) Lubricace as per Lubricasing Oil
manufacturer's
inscructions
(iii) Check all nuts and -
bolts and tighten as
necessary
(iv) Clean oucside parts Cotton Waste
of engine
(v) Encer up following -
data in operacional
log book
(a) 0il Pressure
(b) Ruaning
temperature
(c) Revs.per minuce
(d) Bactcery Charge
(e) Nucmber of hours
. . of operazion
(£) Total operacing
hours since last
oil change
(g) Total operating
hours since lasc
overhaul
(h) Licres of diesel
. fuel consumed
1 week (i) Wash and clean air On-size opeggca}

£ilcer

~N

-
—r



Maincenance Task to be perforaed Materials Allocation of
Period Required Responsibilicy
1 month (i) Dismancle injeczor, Injector nozzles: Onr-site operator
test spray, replace (plus mainten-
defective nozzles ance team
depending on
(ii) Check and adjusc - level of
transmission belt trazining and
tensions/coupling coxpetence of
i1lignmentcs on-sice scaff)
’ 3 monchs (i) Check and clean - On=-site operator
injectors and valves plus maincenance
tean
(ii) Check snd clean ail -
filcers
(iii) Renaw fual filcer Fuel Filcer
slements Elements
(iv) Check starting syscem | Discilled Wacer
(bactery operaced)
(v) Change engine oil Engine 0il
|
1l year (i) Check and re-grind On=-site operator
’ valves as necessary plus maintenance
and ad just valve team 2
clearances '
I
(ii) Clear deposics from ;
cylinder heads and
piscons
(iii) Check and adjust ‘
clucch syscem
2 years (i) Complete overhaul - Spare parts as Workshops
dismantle and replace | required
worn and defective
parcs




PREVENTIVE MAINTENANCE SCHEDULE FOR A
SHALLOW WELL/HANDPUMP INSTALLATION

Maintenance’

Perioca

Taak to be performed

Materials
Required

Allocation
Responsibil

Daily

(i)

(i)

(iii)

(iv)

(v)

(vi)

Check operation of the
pump

Check all nucs and
bolts ana tighten as
necessary

Clean the concrete
slab

Clean the wvastawvater
drain

Inspecc and repair
procactive fence

Control use of ares as
playground/work area

On-sice
caretalker

Monchly

(1)

(ii)

(iii)

Check for damage,
rotting of wooden
handle, etc.

Grsase and oil all
pivet points, oil
wooden handle (if
ficted)

Chack concrete slab

for cracks and make

Camporary repairs as
necessary

Lubricacing Qil

On-site
carecaker

é¢ mouths

(1)

(ii)

(iii)

Remove and dis-
sssemble pump unit,
rising main, cylinder,
ecc.. Inspect and
tepair as necessary

Pump ouc well, remove
all debris and
disinfect with
bleaching powder

Repair all cracks in

well slab, base and
wascewacer drain

Spare parts as
required

Bleaching Powder

Cement

On=-site
caretaker
plus main
Ceam




PROCUREMENT PLAN



THE PROCUREMENT PLAN*

Commodities essential element of project proposal
The procurement plan -- identify needs and how to satisfy them
Plan within framework of AID regqulations

Identify barriers and eliminate them early

KEY ELEMENTS OF PROCUREMENT PLAN

Determine commodity requirements

Develop description/specs
- Price and lead time estimates
- Procurement/delivery schedule
Identify potential
- Supply Sources

- Procurement agents
- Required waivers

* This material is taken from Development Associates, Inc.



Procurement Plan Checklist

E. Designation of Procurement Responsibility

II.

~III.

Iv.

A.

B.

Host Government - Specify organization or official that has
authority to approve procurement activities.

Choice of who will procure (HB 1, Supp. B, Chapter 3)

Host country government agency
Services contractor
Procurement services agent
U.S. government agency

AID

Descriptive List of Equipment and Materials

A,

B.

Specifications - color, quantity, unit size, special provisions.
Include source of information, e.g., catalog name and number,
manufacturer's list (HB 15, App. G4)

Price, exclusive of freight, insurance fees

Procurement Budget

Equipment and materials cost - delivery to port of export,
include inland transportation, export packing.

Freight and insurance

Compare costs on basis of FAS, FOB, and C&F, CIF
Contingency

Inflation

Projected costs over life of project by fiscal year

Probable Source of Commodities

A,

B.

Code 000, United States, or Code 941, Selected Free World
(HB 1, Supp. B, Ch. 5; and HB 15, Ch. 2)

Local Procurement
Indigenous goods
Shelf items
(HB 1, Supp. B, Ch. 18; and HB 15, Ch. 11)



V. Eligibility of Commodities

A. Prior approval requirements

B. Special source requirements

C. Special provisions

D. Identify any neéessary waivers

(HB 1, Supp. B, Ch. 4; and HB 15, Ch. 2 and App. B)

VI. Method of Procurement

A, Excess property - (HB 16)

B. Country contracting - (AID HB 1l)
Formal competitive bidding
Informal competitive procedures
Small value procurement
Proprietary procurement
Noncompetitive procurement

C. U.S. government contracting (including AID) (HB 14)
Formal advertising
Negotiation
Noncompetitive negotiation

D. Identify any necessary waivers

VII. Method of Financing

A. Direct reimbursement
B. Direct L/COM to supplier
C. Bank L/COM and letters of credit

D. Disbursements for local procurements (HB 15, CH. 9; HB 15, Ch. 2)

VIII. Shipping

A. Preparation for shipment
(Packing - HB 15, App G5; Marking - HB 15, App. G2)

B. Consolidation of cargoes for shipment

C. sportation flag eligibility requirements (H3 1, B, CH. 7 &
15, Ch. 2)
D. rgo Preference (HB 1, B, Ch. 10; HB 15, Ch. 7)

. \¢



IX.

E. Marine insurance (HB 1, B, Ch. 1ll; HB 15, Ch. 8)

F. Identify any necessary waivers

Delivery
A. Required delivery schedule

B. Arrival and disposition (HB 15, Ch. 10) - Customs clearance

C. Delivery to project site

Procurement Schedule

PILs or PIOs prerared - date

B. IFBs or other solicitation documents prepared and advertised -
date

C. Bids or offers received - date
D. Award or contract finalized - date

E. Required delivery time - date



TECHNOLOGY CHOICE
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TECHNULOGY REFERENCE GUIDE

This section is a collection of reference information on appropriate
technology for potable water projects. It is intended to provide pro-
Ject designers with concise and relevant technical information useful
for selection of appropriate techinology.

WHAT IS APPRUPRIATE TECHNOLOGY?

There is no one appropriate technology for all situations. Each situa-
tion should be judged individually and decisions made on a case-by-case
basis. It is not necessarily true that simple technology is always bet-~
ter or that cheaper hardware will be more cost-effective than more expen-
sive equipment.

FACTORS TO CONSIDER IN TECHNOLOGY CHOICE

Factors that shouid be considered when selecting an appropriate
tecnnology include:

Type of Water Source
0 rainwater?
o surface water?
0 ground water?

Type of Population Settlement

0 urban?
0 urban fringe?
o rural village?

For Wells, Type of Geological Formations

o Is the type of well suitable for the geologica’
formation of the site?

Cost Considerations

o Is the technology cost-effective for this par-
ticular site?

Maintenance Considerations

o Can materials and equipment pe maintained by
local communities?

o Can materials anu equipment be manufactured
in-country?



0 Can technologies be standardized to facilitate
maintenance?

Human Considerations

0 Will the technology increase accessibility and
reliability of water?

0o Will the technology improve water quality?

0 Is it convenient and otherwise acceptable to the
users?

0 Will it affect equity of access among users?

TECHNOLOGY REFERENCE TABLES

Several tables from various sources are reproduced in this section
because they provide the water project designer with concise and useful
nrormation for selzcting appropriate technolugies,

TABLE l: Available Technoloyies By Water Sources

This table provides a swamary of available technological devices accord-
ing to major water source, whether it is:

(1) rainwater

(2) surface water, such as ponds, lakes,
steams and rivers

(3) ground water, reached by wells or surfacing
of sprinygs

The advantayes and disadvantades of each technology are assessed.

The source of the information is AID Program Evaluation Report No. 7,
entitlea Comaunity Water Supply in Developing Countries: Lessons Learned

from Experience, Septerver 1982.

TABLE 2: Appropriate Water Counnections by Type
Or Population Settlenent

This table suunarizes the types of water connections and water sources
that can be considgered tor difterent types of popuiation settlements:

O urban
O urban frinye

0 rural villaye



Soime advice 1s given concerning analysis and choice among tne types of
water connection and water sources

The SOurce 1s — = = = = -

TABLE 3: Methods of Well Construction to Extract Ground Water

Tavle 3 descripbes the main nethods of constructing wells to extract
ground water:

0 Hang - duy welils
O Bored holes

O Driven tube wells
O Bored tube wells
0 Jetted tube wells

For each method, the table provides information on practical depths,
usual diameters, and suitability for different geological formations.

The source of this information is a report entitled The Transfer of
Technology To Water Supply, Sanitation and Waste Disposal Systems in
Developming Countries pitblished in 1979 by Urban Resources Consultants,
sponsored by AID's Offizc of Urban Development.

TABLE 4: Standards for Constructing Wells

Table 4 provides recommended standards for constructing wells indiffer-
ent water-pearing foruations and overburden formations, Standards are
provided for:

0 diameter and depth of oversized drillhold for
grout

0 well dianeters for cased and uncased portions
0 minimum length or depth of casiny
O liner diameter
O miscelilarneous requirenents
The source of this :nformation is a report entitled The Transfer of

technology To Water Supply, Sanitation and Waste Dispusal Systems in
Developing Countries. (Ibid.; see Taple 3).




TABLE 5: Results of Laboratory Testinyg of Various Handpunps

Table 5 presents concise results of laboratory testing of various types
of handpumps conducted by the Consumer's Association Testing and
Researcn (CATR) based in the U.K.

The source is World Bank Technical Paper Number 19, Rural Water Supply
Handpumps Project, produced in conjunction with the UNDP.

TABLE 6: Low Maintenance and Inexpensive Handpumps

Table 6 discusses handpumps that have cone closest to the requirement for -
"village-level operation and maintenance" and that are inexpensive. The
information was drawn from various sources.



Ralnwater Catchment

Individual Private Clstorns

Individual Prlvate Natural
Catchment aad Sgorage

Communal Undesground

Storage with Paved
Catchmenit Areay

Communal Underjreuad
Srarage with Natural
Catchment Areps

Susface Waler

Rivers and Temporary
Springs, Smal} Dams

'.
y D
4.
5
6.

1.
2.

Table 1. Io\cuﬁt‘y Summary

Aduuu‘u

He pumplag systoms required
Gravity feed possible

Easlly sccasble

Lew gopt

Simple technalogy °

Good quallity water

Easlly »ccogsible
ow cast for averall malnsomance

Larger sterage capacity

Lew umln’ sterage

Gravity foed
Mialmuym malntenance
Groater volume and varloty of water

_usage possibie

2.
L B
4.
5.
‘o
.
3
2
4.

.
2.

3.
‘o
'
2.

1.

2.
3.

Dludvulqu

Ralalall not always sulficiont
Supplemontary system

Inlets Reed protocition

Catchmort areps must be kept clean
Ralawater separators to rejoct first
r3ln moy bo needed

Simple reafs of leaf and similar
materials unsuliable

Mere pallution Hikejy
Lower qualliy water
Frequont ¢ledning required
Greator land area required

High cast

Pollution likely, 30 routine dislafec-
tlon required ‘
Management fequired for malage-
RaRCO

Low ageossiblilty, and water must
be carrled

Water quality doubtful
Protecilon of ared and reguiar male-
tenance required

Least desirable optlon (except where
natural romote rock catchmont area
oxlsts)

Conttruction somotimes difficuls
with high coses

Vulaesable 1o pollution

Possible Lrceding arcas for vectory
of discase |f not properly managed
Supply may bo varlable

~ e e PR N



Surface Water (conl.)

Subtesranesn Dpms

Ground Water

Upland and Lowland
Springy

Hand-Dug Welly (lasge
diametes)

Hand-Dellled Boroheles

m;oulllcd Boreholes

Hand Pumps

Windm s

l.
2.

L I8
2

y 5
3

| I8
2.
3
4.

| I8
2.
3.
‘o
2.

3.

Table 1. Tochnology Summary (cent.)

Adnan'u .

May 03 apprepriate In arld areas
Moy be canstrucied with hand laber

Goavity foed (1] uplanc)

Utually gasd quailty water

Low 6ot construction and mainten-
ance :

Gonerally low-cost comstruction snd
milntenancy

Choap If Joss than 7 meters deop
Yield may be Increased by latliera-
tlon gallerles o7 deepening

Simple tochnolegy
Fow skilly required
Loast exponsive construction
Rapld construciion

Ne lim}t to depth
Water ususily safer
Rapld canstrucilon

Low gost

Approprlate for bareholes and hand
dug wells sarving small mumber of
peaple (loss than 200)

Posslbility of logal manufaciuring

Encrgy-lree fow malntlenance
Continuecus pumplng with sulgable

bl fachi 1T met

1.
2

1.
2.

. ,.

2
3.

4.
5.

e
2.
3.
|
3.
| B
2.
3.

nludvuups

Gooleglcal knowlodge roquired
Sublect te pallutien

Water may be highly minsralized

Yield may bo limlted

Proper design and dovelopmens
roquired to aveld growih of unsani-
1ary aveag around spring

Poteatlal for contamination
Pesslble daager dusing censtructien
Construcilon Is time consuming
Trangport of heavy linlng materlals
16 depth ovor 7 meters, construction
bocomes mare expensivoe (noed for
dowatering oquipment)

Difflcul 1o pencirate hard rock
Hand pump required

Manual drllling difficult oyer 25
metors

Very expensive opsrating costs
Skilled oparators required
Pump roqulred

Net approprlate for large communl-
tles

Breaks ofton If mot properly main-
talned

Parts are difficult to obtala If not
manufaciured Jocally

Does not oporate withous sufficlont
wind
Pumnlae canacliv iimited



Ground Water [con].‘

Dicsel Fuel Pumpy

Electric Pumps

Solar Encrgy

1.
3.

1.
z.

| S
3.
3.

Vable ). Tochnology Summary (cent.)

Unlimised outpus
Unlimlted depth of wol}

Unlimited autput
Ualimited depth of well

Energy freo
Rolatively low malatonanse
Easy assembly

2.

2
2

High eperation costy (fuel, srans-
pertation)

Redasively soptlsticated malnten-
ARGe '

Operational cests relatively high
Limited applicaslon

Relatlvely sephisticated malnten-
ance

Limlsed application

Nigh caplial costs ag prosent time
Relatively fraglie and sasily dam-
"" . - ..



Table 2: Appropriate Water Connections By Type of Settlement

TYPE OF WATER CONNECTIONS

TYPE OF AREA WHICH CAN BE CONSIDERED

WATER SOURCES TQ BE CONSICER

Rural vmage (a) Hand pump(s)

(b) Limited distribution to:

-feblic fountains

.+ ==Caurtyard connections

-=House connections

(¢) Extensive distribution:

URBAN (a)
(B)
(e)
(d)
URBAN FRINGE (a)

(9)
(e)
(d)

-=FPublic fountains
-=NUnercus house and

courtyard connections

Public feuntaine
Courtyard connections

House connections

Compinations of a, 4, c.

Public fountains

Courtyard connections
House connections

Compbirations of a, b, c.

h l. Springs

2. Protected shallow wells
3. Protected deep wells

4. Infiltration galleries -
5. Small treatment plants
6. Rain water collectors

REMARKS

Sources listed in order of
cost effectiveness, safety,
dependability and service-
ability. Gravity systems
which can eliminate need for
pumping have many advantages.

Treatment plants need to be
avoided if possible because ¢
difficulties experienced witr
operation.

1. Only the nunicipal syster
should be used unless ver
unusual circumstances
pronibit this arrangement

REMARKS

1. Check on capacity of
existing municipal
system. If inadeduate
it must be expangeg
Before project ccnnectic
is made.

L.  Municipal system
extension.

2. Compare discounted cgst e
supply By connecticn :g
municipal system agains:
disczuntec cast of a3 rey
sucply for project ares
only. Select least cgos:
solution.

Ao



WA CONNECTIONS

TYPE OF AREA WHICH CAN BE CONSIDERED WATER SOURCES TQ BE CONSI

3. Shallow or deep wells

() Hand Pumps REMARKS
1. Check on capacity of
existing municipal sy:
If inadequate, it mus
expanded before proje:
connection is made.

2. If comparison or
discounted costs betw
two solutions is reas:
ably close, always se
the one involving conr
tion tu existing urbar

system.
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RECOMMENDED STANDARDS FOR CONSTRUCTION CF WELLS
IN-DIFFERENT WATER-SEARING FORMATIONS AND QVERBURDEN FORMATIONS

1ter-gearing Formation Minimum Linear
'd Qverburden Cversized Orillhole Well Oiameter Casing Diameter Miscellane
for Grout Length (if reg.) Requiremen
Diamecter Oeptn Cased  Uncased or depth

Portion Portion

ind or gravel with an

iverpurden of:
Unconsolidated caving None req. None 2" min; Dges not 20 ft. 2" min. Well scre
material sand or 3" oz apply min., but may be ne
sand ang gravel more 5 ft. for sandf
. pref. ' below water; mi
pumping diametar
_ level
"~lay, hardpan, shale Casing Minimum ditto ditto 5 ft. ditto Well scre
or similar material size plus 20 ft. below may be
to a depth of more 4" pumping required.
than 20 ft. , level - Fill annu
space arc
casing wi
Clay, harcdpan, shale Casing Minimum 2" min., Oces not 5 ft. 2"min. Well scce
or similar material size plus 20 ft. 5" or apply below may be
containing layers of 4" more pumping requirad.
sand or gravel pref. level Fill apn.
within 1S feet of space arc
surface. casing w:
cement g:
Creviced o= fractured ditto Througn 4™ min. ditto Sfre. ditto ditto
rock such as limee Tock below
stone, basalt lava, formation qver-
granite or quartzite burden
of rock



ater-8esring Formation

Minimum Linear

'd Overburden Oversized Orillhole Well Diameter Casing Oiameter Miscellare
for Grout : . Length (if req.) Requiremen
lameter Depth Cased Uncased or depth

) Portion Portion
- S

eviced, shattered, or

herwise fractured

mestone, basalt lava

-anite, quartzite, or

milar rock with an

erburden of:

Unconsclidated caving None:req. None 6" min 6" pref. Through 4" min. Seat casin
material chiefly sand 3" or apply caving firmly in
or sand and gravel more over- rock. -
to a depth of pref, burden
40 feet or more and
extended at least
2,000 feet in all
directions from the
site.
Clay, hardpan, shale Casing Minimum 6" min 6™ pref. Through 4" min. Seat casir
or similar material size 20 rt. over- firmly in
to a depth of 40 plus burden rock. Fil
feet or more 4" annular
and extending at " space arou
" g feet in all casing wit
- Ations. grout
_nconsolidated Casing Minimum 6" min &" pref, 40 ft. 4" min. Seat casir
‘materials to a size 4g fe. minimum fimmly in-
depth of less plus rock. F1il
than 40 feet 4" annular
and extending dt space arct
2,000 feet in 3ll casing wit
directions. grout
dstone with an over-
den of:
Any material except Casing 5 re. 4" min 4" pref, Same as 2" min. Seat casir
creviced rock to a size into over- fimmly in
depth of 25 feet plus firm sized sandstane

Qr more 4" sandstone drill- Fill anny:

Qr to hole or space arou

30 re. greater casing wi-
grout. W
scIeen ma
Tequiren
sSang-=yraa

-

water,



. Mixed deposits,
mainly sand and
gravel, to a
depth of

25 feet oT
more

- Clay, hardpan, or
shale to a depth
of 25 feef Or
more

and extending at
2,000 feet in all
directions.

Creviced rock at
variable depth

None req.

Casing
size
plus
an

ditts

None ditto

Minimum 4™ min

2 ft.

15 re. 6" min
into
fizm

sandstone

ditto

4" pref.

4" pref,

Through ditto
over-

burden

into

firm

sandstone

Through
over-
burden
into
sandstone

2" min.

15 re. 4" min.
into
firm
sand-

stone

Seat casir
fizmly in
sangstone.
Well scresc
may ce

required._

Seat casinc
fimmly in.
sandscone.
Well screer
may be Zcur
required.
Fill annul
space arou
casing wit.
yrout.

Fill annul
space arou
casing wit
cement ¢rIc
Well scree
may be

required.

*Taple 2 was adapted from Public Health Service Publication, "Recommended State Regulatiocns
ater Well Construction and Pump Installation Act and Regulations ", July 1965.
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Table A=}, Alternative Methods of Well Construction
i TUSBSEWELLS
H
WL TYPE woos: | RIVEN e jomD 1p:] RILLED WL
I (Stugger) (Mechenically) l
ARke CJW Dwptiy @ | 10=13 15=-25 0 @ i as reguire
; - .
Frieciple Hand Ezcavatior  Orivepeint Hemmred  Juger or Bit Tormed Peransien Cute Rotary Cutting & Resi= | Machanized Pur
| inte Ground Dy Hang . ting b Rasidor  due Flushing By or Rotary Ori
: . Flushing by Purp
. Hamd
Suitable Seil Amy But Rsck Leeue, Caving forvee Without Orlwem Ciyings Fine or Sandy Amything But Mard Reck ‘ Ay
Conditions : tionse No Gesd im  Clay, Silt, Sand Net  Sei | witheut
: Qlay, Resk. Subject te Qving Large Graval : -
; . With Oriver Casing: or recks ;
Agy Dut reek i
' = .
Advantages dow Craital Cast  Quick Quick Quick Quice C Quick
<ow Try.ning -Lasy ~£asy £fasy <oderate Difficuity -~ <Not Limited ¢
Reguirwrent fairly Qexp Fairly Cezp Fiiriy Qrazp SModerate cest i Type or Depti
«osal Reseurces «Simple Teols «Simpie Teols <Sirpie Toels :
Hipgh Sell=Heip and Locally ;
Potential Swile "Rig* ;

Disadvantages Dangerows m wwsiw o, imitod Deoth <L imi ted Depth Lseiess In Rock ~Requires ‘ere Equip= @ <Vedy High Cor
=Sice fsmires Qullity <heless in roskc ment Than Ceher Tude= ' <suires Tr3
selsas in Harg Oeivopainty - wils Personne! an

Reek <Jseiess im Rock ' {2ed Equigme
<Raquires Liner :

ng Stadie Water
Table




WATER TREATMENT TECHNOLOGY



TABLE ®-1; siwpiE COMHUNITY WATER TREATHENT TECHNOLOG JES

SEDIMENTATION
(SEVILING)

QUALTYY IHPROVEMENT

-Iurbldlt{ reduct lon
-Some baclerig) reduction

~Corroslon contro)

SLOW SAND AERATION ) STORAGE CHLORINATION
| EILIRAT[ON
-Bacterial reduction -Iron § Mangenese -Bacteris) reduction -Distafection
~Soae turbidity remova) ~Turbidity reduction _ (Bacterjal & pathogenic
reduction ~Odor § taste reduct lon)
{mprovement

APPROPRIATE RAW

aixing of 3ir & water

-Surface watsgr -Falrly clear water -Groundwater {n -My -Iclntlvezl clear
VATER CHARACTERISTICS | Huddy or cloudy (surface or ground) which Iron, Mangancse. but microblologically
with suspended sol ids subject to bacteriyl Carbon DPloxide, or suspect water
. which sett)e qQickly contamination tastes and odors gre
present
CAPITAL HIGH HODERATE Lo HIGH Loy
RELATIVE
(1} £
08 M Low MODERATE LoM ! LoW HIGH
REQUIRED -Tenk cleaning -Perfodic clesning of -Inspection ellminstion |-Tank cleaning -Maintensnce of dosing
HAINTENANCE top layer of algal, imsect, systen
fungus growtk ca gur-
-Halintenynce of water faces -Check on chlorine residual
level
-Steady supply of chiorine
COMAON Detentfon timg: }-4 hry Surface area = Mo centrel standards: Schisto contrgl: 2 Deys | -Residual of 0.5 a9/l
OESIGN Hinlmun surface area: 0.36 a/m/day Haximum exposure and after 30 minutes
CRITERIA 0.02-0.04 a/m/day -Residual of 0.3 mg/1)

at the tap

ADVANIAGES

-Simple
-Effective againsg

coarse material
-Good f(iiter pretreatment
for turbld waters
-Supplemental storage

-Simsplest means of
filtration

-85-99% Bacteriol
reduction

-Al) materlals
locally available

~S'uple .
-Hinimal 0 § B

-Slmple

-Combines l-troved
quality wit
rellability of supply
-Can be combined

with sedinentation

-Assures microblological
quality of su ply more
c(lect{vely tﬂan any
other process

-low capityl cost

DISADVANTAGE S

-High capital cost
-Ineffective agalnst
flne suspended matter

-Possible site for Insect
breeding, algal gromth

-Requires good 0 & K
-Requires Approx.
1-28 drup In water
level
-Poor results with slgae
-Possible Insect, algae
growth

~Uncertaln, requires
pilot testing for each
slituation

-Possible {nsect, algs)
growth

-Requires approx, J-In
drop In waler level

-High capital cost
3$ much cddltlonl‘
storage required to
improve qualit

-Fassible lnsecl.
alges growth

-Requires high
level of 0k N

-Requires steady supply of |

chlorine
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Figure B-1. Sedimentation Tanks
(Cairncross and Feachem, 1978)
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Figure B-2
A Slow-Sand Filter
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Figure B-5

The Pot Cﬁlorinator Single Pot System and Double Pot Svstem

(From McJun kin)
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Figure B-6
Detail of Floating Bowl; Two Alternative Arrangements
(From Mcdunkin) .
(Cairncross and Feachem, 1978)
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SANITATION TECHNOLOGY
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CRITERIA FOR SELECTION OF DIFFERENT TYPES OF LATRINES

TABLE F-3

Oepthr |Potential Best .
Cost of for Technical Anal -
to Soil Better | Assistance | Cleaning| Design | Corstruction Slab
Build | Needed | Hygiene Negded | Materisl | Features Skills Matarials Maintenance
Simple Low | Deep Medius | Simple; Any Pit; Minimal Bamboo, Clear slab waekly;
pit soil, asinly slab wood, or dig new pit and
latrine not with {squat concrete move slab and shel-
water- floor slab or seat); ter every 4-6 years
logged 14d;
shelter
Pit 14 Deep Good Sisple Any Saag as Mnimal Bamboo, Same as pit privy;
litrine | timas | soil, vent pipe _| pit wood , if off-set pit,
with pit not to be privy concrete, clean chute weekly
vent la= |watere supplied plus caraaic and dig new pit
pipe trine | logged either or every 10 or more
. pour- plastic years
Soakage |1} Daep Good Skilled Water | flush
"t to 2 |sofl, bui lder bowel ,
Matrine, | times | not needed vent
water- pit watar- T . pipe,
sesl lae logged off-sat
trine pit, or -
. combing-
tiom
Aqua , |2 Noe Good Skilled Hater | Vaulg; Some Concrete Maintain watar leve
privy times | wator- builder slab Hasonry in vault; clean sla
pit | logged needed {squst weakly; remove
la- or seat); sludge and refil11
trine shel ter; with water every 2-.
sodkavay years
Compos- |2 Any Good Skilled Paper | Double Some Concrete Claam slab weekly;
iting times builder vaule; Masoary alternote use of
latrine |pit needed two ’ vavits every. 6-12
la= slabs months by removing
trine (squat comoosite, cleaning
or seat); one veult, sealing
shelter the other
Bucket Low Any Paocr Simple Any Flatfore;| Minizmal 8amboa, Clean slab weekly;
latrine slad wood, or remgve excreta ever
(squat concrete 1-3 days; cart ex-
or seat): creta to trenching
bucker; ground and bury it
shel ter; or to compositing
large area
—-— (<7, T
tainers;
cart

p
i

=5



Table F-4 Alterpative On-Site Sanitation Technologies

. o~
Lol F U SN '
Tt DI
On-3ite Senitation 2T K
Techaolegles .i‘ 1
'| -h.-—‘q
r——— .
218 Lotring Pour Flush Latrine Boublo Vaull Gempestiag Tollet Aquaprivy Septic Task
- Jeelation of ¢screte a pit - §scrata flushed by water fate] - Decompasition of gacrets snd « Excrats flushbed fate water- = Bucreio fluihed fate
Principle wati] acarly full, ot wrich

peind privy relecatad.

deconpesition; ‘ll sepivated
fros user by waler 403l

l“uu.': nuo:. of air for
4058 | peor 89 produce
alg bumug,

Sight Sanh for selilicg §
decacposition) drep .lr "sin
tains sleple water 4204}
elfiueal dralas §o (oabkimy
for grouad dispesel.

taak for uulh' and
decompaniilon; effloent
dealag 10 saabamiy (o2

pround dlspenal.

Weler fRequiremeats ond
Sullage Blsposal Capacity

el .
* . = Sullega dispessl capaci - Conplate sullage dlapessl
disposel dlspersl. 'dhpoul '"h:o-“. P i “;y oot
slte.
Melatensnce Bequirements - low -8 « Rodersly

- Bo weter requirencaly afhor thpa
for s1ab clesnlng.
- Be copacily for sul)age

- Baquires ¥-§ lpcd for
luthing.
- Bo capacity for sullagn

[}
« le wplar sequinesat ¢lher
thaa for s1sb closalng.
- Bs copscily for sulloge

- Bequires sinlomm of 3-6 Vpcd
for matntensace of wpior

= fequires large velumes
of westewgter {encrets §
sullage)

(i sadition to clasnl

ol supersinuctura tatarfor)]

- Jasect contrel Ia wet pity vig
sdditicn of woodish, Nye, of¢.
- Perledic relocslloa.

- fow

= Mater ses) mugt be malatsined
to preveal odar, iy bregding.
= Parledic relocslion or
cplylng of plt coatents.

- n.lf grass ead/or vagatable
wislet sust be ddded b9
sslatain corbon/aliregie
cotle.

- Molgturg contonf si3f be Oc“
fou.

- Malerfavel muig b pafatained
:o preveat gdor, iy breed-

- l:'nl coatenls must be €9~
sludged overy 3-3 yooars.

- $osdomay -n‘ be velocaled
after 121) g Bleched.

= High

~ Periodic sonitoring 8
Nk desludgling.

= Saabaway os dralalicld
outl be enlanded about
svary Sen yeors (aller
sell 1s bleched).

Ceastructiion (este

- 159 - §200

- 48 - gats

- §109 - {308

- About §1500 - §$3000

Mealih Aspects

- I|:lun (10 Cl;“"l: " '
- lasect contre red, wnlgsy
viP or ROKC. e '

« J0 clesn tnterior sad sater-
seal asfalalned, comparadly
te tank (lush Lellal.

« Clgsn glod srsentlel.

~ Jasect contrgl urlnd.

« Coatents sust by (saloted
for stlesst o yeir befere
application to Yand.

« 10 clsen Interior sad wytar
seal malntalned, comparaple
te tanb-fluth toble}.

= Witk clcon (aterior
vepreseats high standerd
of baslth,

Advanlages

- Low cost

- Slaple construciion oad
silatenince.

- AlD anal clesaslng natgrisly
accopled.

- Low cost

o $lople construction 2od
salntensace.

- baler sesd provesis iy §
edor predlen.

- Moderats cost

= Produces sale, stable humuy
fer sef} cudiuul-..

- Jimple consiruciion,

« Foderate cost

« Hater seal prevests iy §
sdoc probica

- Bifyet dasign § Valer

- Provides highest ttalnabdle
Yeveld of service, !ulul.ﬁ
Sonh flush callets ond
complate sullage disparal.

ses) pllow yip 183060 houje

4



Table F-5 Alternative Off-Site Sanitation Technologies

/
'-. M I I —“l -

- i N "d b ad]
gff-Site Sanitation f@' ‘ oS ‘ o ".'..—“
Technologies [ mmte—— i -

- ' \ o
TR ——— S .‘.. . . —P-
Bucket Latrine vault Latrine Communal Facilities
-¥astes disposed of in 2 »Wastes are stored in a vault .These may ba anything from 2
principie bucket which 18 periodically fearby the housa. They are saries of pit latrines t0o &

cartad away by a sanitation
worker and dispased of at a
cantral site.

removed mechanically, manually
or by vacuum every 2-6 waeks.

group of vault latrines.

Watar Requirements And
Sullage Disposal Capacity

-Xa watsr requirenents for

oparation, but needs water for
washup of buckats at disposal _
site.

-Olpes not receive sullage.

-0 water requiremant other
than that needed for the water
sgel and slab cleanup.

«Can receive sullage.

Decends on type of facility
used. Ofsposal 1s usually 2
problem {f shower and laundr
facilities are attached.

snance chﬁimnts

High

-Changedclean buckaet every l-
3 days.

-Mainta‘n transports for carry-
ing waste to disposal site.
-Maintain disposal sita.

| ~High

-Vault must be emptied every 2-
6 weeks.

-Transport & removable equipmant

require maintenanca.

-High because of multiple
usage ind no parsonal
ownership.

-Needs an attendant.

Construction Costs

~Construction cost of struce
ture are low, but operatiom
c2n be expensive.

-Need 3 vault of 1.25M3 for
a family of six with vault
baing empticd every two waeks.

<0epends on facilities
provided. Unit cost.
-Require large amounts of
water,

Health Aspects

-Persons handling the wastes
arc in contact with riw
sewage. Thay are exposes to
sany haalth hazards.

-facilities in house can be a
coramic watar seal toilet.

-Good, {f well maintained.
If not, can be & focui of
disease.

Advantage

-Construction costs are low
«Ng ground water pollution
-Reusa of water aftsr troatment
is possible.

<Labor vs capital frtensive

-3 very flexible to changes
{n urban patterns.

«ls indicated for medium
rise buildings.

-Allows for lowecost
facilities for a large
number of users, ‘-




HAND TECHNOLOGY



TECHNOLOGY CHOICE

YOUR CONFUSION
IS APPROPRIATE

YOUR HANDPUMP
PROBABLY ISN'T

REACH STILL
EXCEEDS GRASP

WHICH PUMPS COME CLOSER
TO MEETING REQUIREMENTS

HANCPUYP'S

"Appropriate" means the most cost-effective,
feasible, locally acceptable system that
community water users can afford and are able
to operate and maintain. Those decisions must
be made on a case-by-case basis. There is no
single best technology model. Nor is it true
that simple is always better, or that cheaper
hardware will be more cost-effective than more
expensive equipment.

Words such as "disastrous" and "frustrating"
are frequently used to describe project exper-
ience with handpumps. There are often a dozen
different handpump designs in an LDC at any
point in time. "The landscape of the Third
World is littered with pumps that do not

work" (C. Payne Lucas in WASH Technical
Report No. 14).

Discovering the "appropriate™ pump is made
more difficult by research and implementation
agencies who praise their own pump design.
Comparacive tests of various designs under the
same local conditions tend to be few and far
between.

There is no such thing as a "maintenance free"
handpump. But some are closer than others.

No handpump completely satisfies the require-
ments for VLOM (Village Level Operation &
Maintenance).

The Consallen Pump gets gcod marks for dura-
bility, performance, and low maintenance
costs. The pump has two independent pumping
systems in the same unit, so that when one
breaks, the other still works and the borehole
isn't abandoned to await repairs. It also
delivers more water per stroke, to reduce
waiting time.

The India Mark II pump requires minimum
maintenance and is able to run up to 16 hours
a day continuously with low 0&M costs. This
pump was designed for UNICEF to be more
durable than cast iron pumps which tend not to
wear well when given heavy use.

P

\‘



VERY CHEAP INNGOVATIVE
PUMP DESIGNS

The Georgia Institute of Technology has
developed a new steel sealed-bearing handpump
which improves upon the cast iron AID Battelle
design. Sealed ball bearings don't require
lubricaticn. Small machine shops can produce
this pump ratiier than foundries, where quality
control has been a problem.

The Blair/Prodite pump ceveloped in Salisbury,
Zimbabwe claims to have a "no maintenance
unit" on the basis of showing "no detectable
wear" after three months of non-stop testing.
The pump was examined after 6 million strokes,
which is equivalent to about 90 years of use
by a single family.

The SWN 80 and 81, tested extensively in
Tanzania, are praised because "their sturdi-
ness, simplicity, and responsiveness to
village-level maintenance may now be con-
sidered nearly optimal". The Dutch consulting
firm, DHV, recommends replacing the galvanized
steel rlser/pump rod with PVC and stainless
steel to avoid corrosion.

DHV also gives the Kangaroo pump used in
Tanzania a satisfactory rating for durability,
but other tests report contradictory results.

The Indonesian Bamboo Handpump design has a
total cost of $6.25, and has been operating
continuously for 8 years which indicates
reliability. Further information is available
from Development Technology Centre, P.0. Box
276, Bandung, Indonesia.

The Malawi PVC pump has a total cost of $25
and is built entirely of PVC pipes which are
light weight and easily installed by hand.
Maintenance is easy for villagers who can saw
the pipes and glue it back together again.
Information is available from UNICEF.

The Demotech Rope Pump can be made by
villagers in one to three days without
special skills or tools. Materials are
available in most villages for about $15.

It has been tested in Burkina Faso (Upper
Volta), Indonesia, and Peru. Information is
avallable from-DEMOTECH P.0. Box 303, 6950
AH Dieren, Twe Netherlands.



A GOOD SOURCE FOR
COMPARISON TESTS

A GOOD SOURCE FOR
WATER T.A.

HELP THEM HELP YOU

The World Bank and UNDP have published a
report on laboratory testing of handpumps
which provides a comparative analysis. The
tests were done by Consumer's Association
Testing and Research (CATR) based in the

UK. Tests will continue until mid-1985. An
addendum to this report presents information
on 12 handpumps tested by CATR. The infor-
mation is presented concisely in a matrix
published as part of World Bank Technical
Paper No. 19 (June 1984).

Write to the WASH Information Director,

1611 N. Kent St., Room 1002, Arlington, VA.,
22209/USA. AID Missions and Regional Bureaus
can request data on behalf of mission
programs, host government organizations,
PVO's, Peace Corps, and/or multilateral/
international programs.

People providing technical advice about which
handpump would best suit the needs of your
project can respond more quickly and
accurately if you tell then your needs:

Describe the local water: contamination,
silt, color, etc.

How deep is the water source?
How much water needs to be pumped?
How many hours of estimated daily use?

How high does the water need to be lifted?

How many people will be served by each pump?

What local manufacturing facilities are
available?

How much can you afford for purchase and
maintenance?

What kind of operation and T.A. skills are
available?

What kinds of tools are available locally?

Describe the climate and topography of the
project site?



Figure C-1. Ilustration of Operation of Pl unger-type Pump
(Mcdunkin, 1977)




Figure C-2. Mono/Moyno Pumps

(Mcdunkin, 1977)
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Figure C-3. The Petro Pump
(McJunkin, 1977)

DV
P9
water et
* (3
[CPevemert’
MECIOr of cirgie ¢ . |
Httor wire ; RMiow murral 2oarng wih dert are
$411- ludruotng efian lyps Dushang ctive
=400Vt pude "“'..
[ 1)
(B whatiy 0330 gTverns the- (orvrect
tamm SO0 OF A0S0 wpe

FINLIUMAY o (8 pumeang rese

ytnder 19 il Casing
% 5y vee of PRGNy
-Ogﬂ o jews



Figure C-4, The Vergnet Pump
(McJunkin, 1977)
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Figure C-5, A Bucket Pump
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Figure C-6,

A Modified Shadyf

(Cairncross and Feachem, 1978)
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Figure C<7. An Improved Rope-and-Bucket Well
(Wagner & Lanoix, 1959)
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Figure C-8. A Chain and Washer Pump
(Cairncross & Feacham [after VITA], 1978)
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Figure D-1, A Hydraulic Ram
(Wagner & Lanoix, 1959)

A =« Supply=slitres/minuts

B = Ditference in clevation between ram and supply-power head

'C = Lengeh of drive pipe

D = Difference in elevation between ram and highest point to which watar is to be ele-
vated-=pumping head

€ = Toual length of supply pipe

F = Sand.pipe. necessary in case of exceedingly long drive pipe

Under the proper Circumitancas—=3 situation similap to that shawn, in which the supply
of water is consideradly in excoss of the needs, and is situated 30 that the mm can be locat.
od well beiow (he 1upply—=the hydragiic ram an be an excelient soiution to a pumping
probiem.

Wher writing 10 maaufacturers about ram sizes, the information in items A 8 CD.
and E is necessary. With ths the (sctory will be abie to recommend the correct uze,
feasibility, st



TECHNICAL ASSISTANCE SOURCE



WATER AND SAWITATION FOR HEALTH PROJECT (WASH)

PURPOSE
The WASH Project was created to provide AID program managers with

inter-disciplinary technical assistance and information services in
water-supply and sanitation,

Description

A centrally funded project, WASH provides expertise at no cost to AID'
Missions, Regional Bureaus and Central Offices in:

o planning

0 economics

o socio-cultural aspects
o training

o technology

“Me WASH project provides services in the following four areas of assis-
.nce in rural and urban fringe water supply and sanitation:

(1) General Tecnnical Assistanc
(2) Technology Transfer
(3) tanpower Development and Training

(4) Information Support

HOW TU APPLY FUR ASSISTANCE

Alu offices may request WASH assistance on penalf of:
0 Missions programs
0 Host Government Organizationg
0 Peace Corps
o> International/multilateral programs
o Private voluntary organizations
1e AID User sends request to the appropriate backstopping office in the

gional Bureau with an information copy to SuT/H/WS WASH Project
.ficers outlining:



o Tne Proplem

Scope of services requirea

(=]

o Coordinating organizations/contact persons
o Start/Stop Time for services

HOW TO REQUEST INFORMATION SERVICES

Information or bibliographic requests can be sent directly to:

Information Director

WASH Project Coordination
and Information Center
Room 1002

1611 North Kent Street

Arlington, Virginia 22209
(703) 243-8200

WASH PUBLICATIOHS

WASH Technical and Fiela Reports listed below may be ovtained from:

Alu Document and Information Handling Facility
7222 47th Street, Suite 100
Chevy Chase, Maryland 20815



TRAINING MATERIALS



WORLD HEALTH ORGANIZATION

THE SYSTEMATIC AFPROACH

STEP 1

DETERMINE TRAINING
NEEDS

STEP 2

ANALYZE TASKS

STEP 3

DEVELOP CURRICULUM

N o

SIEP 4

PPEPARE ENVIRON=-
,MENTAI. SUPPORT

B

STEP 5

CONDUCT TRAINING

&

STEP 6

FOLLOW=UP TRAINING

.

STEP 7

EVALUATE AND ADJUST
TRAINING

Study performance deficiencies within the
organization. Determine which are due to 2
lack of skills and/or knowledge and will
respond to a training solution

Study the task. Determine pracisely what
skills are necessary for its accomplishment

Determine procisely what the successful tralnee
must be able to do at the end of the proposed
training in order to accomplish the task. Write
abjectives in terms of observzble behaviour.
Determins the necessary pre-requisites, the
proper saquences of instruction and the instruct
lonal system companents

Znsure thet adequats facilities and training
aids will be available. Support staff (e.g.,
secretarial help) should alsc be consideresd

Conduct training using activities that will
enable the trainees to do the task
described in the performance objectives

Observe trainees to determine if they have
achieved the course objectives and are
applying the new skills back on the job.
Give reinforcement and feedback

Assess cthe training course to determine if
it iIs adequately designed to eliminace the
intended performance problem



B~ st=e mo:_szrecr am avaLyzz masks

WHAT IS IT?

When you have found performance deficiencies 3
will respond to a traini

vhich spacific tasks in
performanca problem. Th

course should desl with.

one aspect of Step Two.

Analysis ig another.

into gimpler elemmmts.
ing down a task in
knowledge snd the abil

hat
solution, you must determine T erma e uo

the overall job are causing the oevELomeNt xrxms
ese are the tasks that a training

Selaction of spacific tagks is 5P

| i p—

Analysis wmeans breaking down T

A Task Analysis, therefore, means

order to identiiy the skills, the
ities required of 3 vorkar for

mastery job performanca.

HOW IS IT DONE?

In order to carry out a Task Analysis you should observe a worker vho is a

master performmr.
You might also vant to ask him to vrite or tell

svare of steps that your obsarvacion has missed.
the steps of the task. Ask your:ul!_ such quasti

= What must 2 vorker be able
thio task? What type of skills are

< What prior skills must he have?

= What prior knowledge must he have?

ons

Note down all the stape of the task ss he performs them.

the steps because he may be
Then carafully think through
as:

to do to accomplish

involved.

= What concapts or masnings must he uaderscand

before ha can parform?
= Can
= Do the sub=-staps require
knovl.cdgc,. understandings?

US!?ULAIDSTOSTZPTHREB

the staps in the task be broken down
different prior skills,

into sub-steps?

l. Th.o _Task Annl.yli: Pravicusly prepared is an  invaluable tool for
determining the skills, knowledge and attitudes thac gre necessary for the
performance of the task. You will be sble to detarmine the pre=requisitas’ fopr

entTy into the course from o study of the
Task Analysis ask yourse 1

Ao What mantal abiliries
vriting? discriminaci
evaluating?
reporting?,

ng?

B. What phyaical

vi.channding t
c. What social abiliei

ting? cooperat ing? supervis ing?

Consider s¢

lecting only ch
] ledge. 8 ¥y those employees who

Task Analysis.
1f such questiocns as:

are raquired here? e,

analyzing?
appraising? making mach

abilities are required here?
emperature extremas? driving?

€3 are required here?

When examining the

g. reading?
recognizing?
ematical calculacions?

e.g. lifting?
using tools?

€.g. communica-

criticizing? orginizing?

have the pre-requisite skills and

W



POSITION: _Utility Plumber

TASK AHALYS §S WonaSHEET

VASK:_Ingtalle New Serviges

WHAT TUE WORKER 1111 3
—(Opgration)

HOW HE DOES 1T (Siep)

WY NE DOES 1Y

WIAT 1IE NEEDS YO KNow

Cuts and threads pipe

Moasureg length, outs pi
with hand haokess and Shbuads
with haad die.

o conneot pipe and
Jittingg for service
supply.

1. Skill in taking and
voading msasurements.

3, -5Ki1% in-manipulating
hackeawy and hard die.

4. Knowledge of thread

types, ity and
d!fcata'?m ¥

Makes soldered jJointe :

Claany ends, assemblee ends,
gpt,i.u solder using butang
roh. .

Yo qeoure jointe gnd
ensure loak-fireg
connectiona.

1. Mnowledze of eolder .
. and goldaring prosess.

8.. Process on applyfng
- goldep,

d. Skill tn identipyt
.- defeotae in coldsre

nts.

List conclsely and
accurately each
operation performed
to complete the job
task.

Describe sTmply Dhut (:oq-,.f
pletely how each of the
cperations are purformed,

Explain very conclsaly
the reasons for perfoy-
wing each operation.

.

List aTT that Ts requlived

n order that cach operatlon

s performed efficiently -
reading, calculatlon, calour,
ssall or taste, recoynition eic

10-51 IZFAS NOIIVWHOINI


http:rocoyumion.ec

TAIK ANALYSIS WORKSHEET

FOSIVION: ___ Utility Plimber : VASK:_Ingtalle New Servioes (Cont'd)

WHAT TIHE WORKER DOES 0 OES s i D§ - '
KER D HON HE DOES 1T (Step) WiY i€ m§ " WHAT 1IE NEEDS .TO KNOW
Installe metey Preparey onds, posttions and To provide measurement | 1. Inosledge of the sepernl
aligng meter, couples wp of uater consumed, tipee of wetors.
meter and plpe and tighteng o :
with hard wrgnoh, 2. Knowledge of the in-
otatlaiion procedae
of ¢aohk typs. .
5. Sk{lt in weing the -
! toale required.
. free threaded Jointe.
Installs valyes Detormine position, prépares | ‘Yo provids a oontrol 1. Knowledge of tha types
: ond then positions and coip- | point in the gsrviae and working prinoipley
les valve ends and ¢ightens | main. of valves.
with pips wrenoh.
$. Knouwledge of the install-
ation proocedure of gack
type. .
§. Skiil {n manipulating the
List conclsely and Descrlba sTmply hut com- !FE.'&!_“_ very conclsely |'UTst all that T3 requlired
accurately asach . pletely how sach of the the reasons for porfor-| Tn order that each oparallon
operation performed operations are parforumad. wing each opgration. Is performed afficlently -
to conplete tha Jaob . reading, calculation, colaur,
teask. - ) : we_ll or tasty, recognltion, e

T0-51 IZAHS ROIIVREOANT -



TASK ANALYS (1§

POSITioN: wed1s umbap —

HORKSUEE T

| fASK=MW

WHAT TiE uoaxu; DOES
——{0ogration

HoW HE DoES v (Seep)

WY NE DOES 7

T,

e

“IRY IE NEEDS Yo Know

Instqlis
{Cont'd)

E——

valuey

4. 5kill ¢n making leqk-

Ireo threadeq Joint,

Taps main and instqlle

Identifiaa point tfaigp, &ote

To faollitate ¢he i. Inouwl the
Jerrule Up tapping ugohing Gonngation of oorvice Haoht:gg ?J{mn,'&"'"’
attachge to mgiy; grerates | ling to main, ‘ ¥¢ 1e cpergted,
:z:hinc witil mu:? iﬂp{ ped '
N ¥émoves maching th - « inow .
Jorrule in Postition ' :ap.f:igceﬂf;fflaﬁi" of
olasoification,
| ¥ 8kt ¢n aotti
ing mnohinzgaﬁs
‘ , Porating the machine.
Lays distribution Pipe | Pogitions and oonngats Pipe, | %o ropide q aon&inuéuo 1, lﬁaul ¢ of th !
#aale gnd tightens Jointop * ﬂos of water Trom thy typée’gg p‘i,gco :n’:::u
weing the pipe Wienah, =ain to congimer.

List concliely ang
accurately each
Gperatiun perfarmed
to complete the job
task,

Deicribe $lonTy But com-
pletely how cach of the
Lperatlons are performey,

Eunliln very
the feasong

ming each op

conclsely™
for perfor-
s¢ration.

ST T That

3. Mnouledgge of the severay

Pipo gizes and grades.

'$ fequired

cach operatlog
efticiengiy -
cqlculatlon. colour,

N order that
13 performed
reading,
smell of

tasts, recognitjon,ecc
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CHAPTER 3: TRAINING

sTION TWO: DEVELOPING AND IMPLEMENTING A TRAINING PROGRAMME (cont'd)

STEP THREE:
DEVELOP CURRICULUM

Part 1:; Statement of

Performance
Objectives

()

(#w)

(#w)

First, write Performance Objectives.

Performance Objectives are a very precise statement
of exactly what the trainees are expected to BE ABLE
TO DO as a rasult of the training course. Of course,
in order to write sensible performance objectives,
you will have to look at the Task Analysis.

Why?

Because, the Task Anglysis tells you everyching that

" is involved in the performance of the skill you

intend to teach. If there are many skills in the
task(s) that will be taught in the training
programme, you will have many Performance
Objectives. Be sure that you write the Performance
Objectives carefully. You will use them not only as
a4 guide to tell you wvhat to teach in the training
programme, but you will also use them as g guide co
evaluation: Did the _traincas actually leara to do
vhat we wanted them to do? Was the training
program=e succegsful?

Here is an easy way to organize and write Performynce
Objectives. Answer the questiouns.

l. What cbservable behaviour do you require of the
traicse in order to prove that he has learned the
task (or sub~task?). Here is an example:

THE TRAINEE WILL BE ABLE TO:
Inscall by-pass connections on main for leak
detection metr.s,

2. Under vhat conditions will the trainee show this
observable behaviour? Will you provide him wvith
anything? Here is an example:

UNDER THE FOLLOWING CONDITION:

given corrset tools and size of pipe, thrae (3)
valves, flange sockets and spigots, two (2) tees, two
(2) bends and meter.

This symbol is used throughout SECTION TWO to denote those
questions which are, in effect, keys to help you follow the

step.



HRD HANDBQOK

CHAPTER 3: TRAINING

SECTION TWO: DEVELOPING AND IMPLEMENTING A TRAINING PROGRAMME (cont'd)

STEP THREE:
DEVELOP CURRICULUM

()

3. Hh.ac wvill you consider success? How woll must h
perform? Here is an example. -

TO THIS STANDARD:

Must be in keeping ' .th standard procedure
outlined. No leaks sheuld occur at connections
Flanges should be correct distance apart to allo
installation of meter between them, anrd allo:
bolting of mater flanges to pipe flenges. Mete:
chamber should be corract size to allow workmer
enough room to make necessary adjustments for leal
detection mater.

Use the above three questions as guidelines to wurite
all the Performance Objectives that are necessary to
cover all the' tasks you want taught in the training
programaa. :
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HRD HANDBOOK

CEAPTER 3: TRAINING

1.

MODULE 1

Health and Hygiene Promotion (Duration: 1-2 wveeks)

Personal ﬂzgiqgg

(a)

(b)

(e)

(d)
(e)

(£)

(g)

Locally endemic diseases and value of personal hygiene in Preventing
them, .

Nead for vashing hands clean with 308p and water alvays after work and
before meals and after use of toilets,

Need of cleansing Plates, glasses, utensils, spoons, etc., for vater—
and food-handling. '

Use of cleau and washad Personal clothes,

Need for taking regular baths or other methods of ¢leaning the body
&€ rogular intervalg,

Need for eating well cooked and hested food and need of Preventing
fliez from coming into contact with food, :

Nead for taking sife drinking vater (safe means not contaminated from
Pollution from human and animal excroca and wasce disposal).

Commynicy Hygiene

(a)

(b)

(e)

(d)

(e)
(f)

(g)

Locally endemje diseases gnd their causes through poor hygienic
community Practices.

Need for getting the food-handlers in such pyblic eating places
to vash their hands clean after the use of toilets for serving food ’ .
and to use clean Spoons, plates, Rlasses for handling foad.

Need to Prevenc spread of diseases fronm food handlers in the public
eating places through physical healrh examnacion of food handlers to
See they are poc Ccarriers of diseases.



MODULE ! (cont'd)

2. Community Hygiene (cont'd)
(h) Need of taking boiled or cooked foods, especially where sewage is

used as fertilizer.

(i) Need of keeping the pfcniun and drains clean of garbage and rubbish

vaste, dirty water etc., to prevent braeding and harbourage of flies,
mosquitoes, insects snd rodents und need to dump such waste in cowmon
ad protected pits awvay from vells, springs, etc.

3. Dn‘.nkigg Water and Excreta Disposal

(a)

(b)

(e)

(d)

(@)

(£)

(g)

Different types of sources of water normally used by the people like
spring, river, wells (tubewells), ponds, lakes, rain water and snow,
and their different qualities.

Modes of contamination of drinking water, from dirty roofs and storage
tanks for rain water, in transportation, storing, in use of . )
contaminated pots, ropes, buckats (in wells) and simple mathods of
disinfection of drinking water such as boiling.

Modes of transmission of diseases like diarrhosa, dysaentary, cholera,
wore infestation, etc., and methods of pravention.

Modes of pollution of drinking water scurces and its prevention from
vaste dispossl, excreta disposal, surface wvater run=off, from human
and animal contacts by feucing or other; need of sanitary
surveillance of drinking water sourcas.

Modes of transmission of communicable disesses by indiscriminate
defecation in the open area through flies, through pollution of
drinking wvater sources and ground arcund by surface nmn-off, by the
children playing sround in the pollutad ground through hands and feet.

Hethods of proper disposal of human excreta through sanitary
latrines and simple low=cost sanitation facilities properly
constructed and maintainad clean.

Use of wastewater draining from wells, and fzunily vater system to
irrigate family gardens planted with vegetables, and recovery of
resources from vaste disposal wherever spplicablae.

4, Cannunit_:z Cagnbilisz

(a)

(b)

(e)

Use of simple charts and available sudio~visual aids and local
materials to facilitate understanding of above aspects and
communicating them to others.

Need for organizing meetings, talks, demonstrations, ctc. using
specific approaches to facilitate communication to various community
groups (e.g. women, elders, childrenm, etc.).

Dnscracion of ways and means of mobilizing community involvement.
Listening to their concerns; shaping their message to build upon
those concerns.



HRD HANDBOOK

CHAPTER 3: TRAINING

MODULE II

Construction of Wss Facilities (Duration: 3-4 weeks )

le Construction
\

(a)

(b)

(c)

(d)

(e)

(£)

Typical types of simple (appropriate technology) structures needed to
be constructed in local area for (i) water supplies from springs,
wells, ponds, rain water 8ystems, etc. (including fixing of
handpumps); (ii) excrets disposal on site; (iii) wastevater drains;
(iv) soakage pits.

Construction techniques related to (a) above, pointing out health
hazards resulting from poor construction.

Health hazards of wrong location of structures (e.g. location of
latrines very nsar and upstream of wells),

Construction consideration in choice of location (e.g. type of soil
and depth of ground vater affecting foundations and excavations.

Available local sources of construction materials and “heir
suitability. REstimation of quantity of meterials required for
different types of atructuras.

Ability to secure edvice, assistance, clarificatioq on constructian
aspects from refarral centres,

2. Comnunitz Involvemeut

(a)

(b)

Use of simple charts and devices to facilitate understanding of
gbove sspects and communicating thea to others.

Demonstration of vays and means of wobilizing community involvement

for labour and for trangporting essential construction materials not
locally availabla.

Operation & Maintenance (Duration: 1-2 weeks )

1. Operation & Maintenance

(a)

Periodic Inspection requirements for sanitary survey of vater sources
and typical, locally used water supply facilities such as;

(i) Dug and tube~wells with handpumps

(ii) Spring sources; protected ponds
(iii) Gravity piped supplies with standposts
(iv) Disinfection systems

(v) Rain water systems.



HRD HANDBOOK

CHAPTER 3: TBAINING

(b)

(e)

(d)

(@)
(£)

MODULE III (cont'd)

Periodic inspaction requirements of typical, locally used sanitazion
facilities such as:

(i) On=site excrata dispoul unite
(ii) Open drai
(iii) Soslkpits

Undertaking simple repair and maintenance tasks for locally used
equipment and facilities from smong (a) and (b) gbovae.

Ability to draw vater samples in sterile fashion and transport to
tsating laboratories. Ability to follow=up on adverse reports of
vater quality by undertaking specific sanitary survays, inspacting
disinfection and other equipment/arrangements and adjusting .
disinfection dosa.

Requirements of fpare parts and tools to be scoeied at site.
Ability to secure edvice, assistance, clarification on operation and

Baintenance difficulties from refarral centres, and provide feedback
to the contres for improving technology, atc.

ommunity Involvemant

La)

(b)

(e)

R-le of commmity members .inm operation and maintensnce.

Use of charts and simyle devices to help communicate operation and
maintantance roquirements to the commmity-based workers and
voluntaers.

Demounstration of vays and nsans of mobilizing community participation
in operation end maintenance activities, transporting and storing
fpare parts, disinfectants, ece.
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DATA COLLECTION GUIDELINES

The purpose of this paper is to provide g.neral guidance for baseline data
collection and follow~-up surveys to be used for the design, implementation,
monitoring, and evaluation of potable water projects. The suggested data
collection framework focuses on the following categories of variables and

indicators:

o Design Variables and Indicators to Assess:

1.)

2.)

3.)

Priority Beneficiary Needs

A.) Quality Drinking Water as a Health Intervention
B.) Adequate Water for Cleanliness
C.) Water for Small-Scale Gardens and Livestock

Conditions Affecting Project Implementation

Type and Distance of Water Source
Technology Choice

Financial Viability and Sustainability
Settlement Pattern and Population
Capabilities of Implementing Organizations
Average Rainfall and Seasonal Variations

TMTMOOOX
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Opportunities for Change

A.) Time Saved Getting Water
B.) Participation in Decision-Making

o Implementation Variables and Indicators to Assess:

1.)

2.)

Performance Objectives to be Monitored In-Process

Reliability (Continuous Months In Service Withou

Wet and Dry Season (Comparable Reliability)

Convenient Access Compared to Previous Water Source
Adequacy of Water Supply for Users' Priority Needs

Users' Preferences (Taste, Color, Odor, Temperature, etc.)

MooOo>P»
.
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Service Delivery Objectives and Performance

Convenience of Hours When Communal Taps Operate

Time Spent Waiting in Lines Compared to Previous Water Carrying
Frequency and Duration of Breakdowns

Affordability of Water Fees (Delinquency, Default, Fee Avoidance)
Training to Meet 0&M Needs

MooOoow>r
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3.) Intended and Expected Results for Beneficiaries

mMoOo>»
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Less Water-Related Illness

More Time for Productive and Leisure Activities
Cleaner Households and Clothes

Improved Family Nutrition

Increased Status Because Homes Have Piped Water

o Evaluation and Monitoring Variables and Indicators

1.) Direct Development Impacts at Project's End-Point

2.)

3.)

4,.)

($]
.
~

A
B
. C
D
E

)
.)
.)
.)

)

Reduction in Infant and Child Mortality

Increased Production Due To Decreased Sick Time
Financially Self-5ufficient Community Water Systems
Self-Reliant anc. Competent Community 0&4 Operations
Safeguard Equity So Poorer People not Excluded

Direct Development Impacts 5 Years Expost

Further Improvements in Infant and Child Mortality

Reduced Incidences of Water-Related Disease

Improved Attitudes and Behavior Regarding Hygiene and Sanitation
Higher Standards of Living

Direct Development Impacts at Project's Mid-Point

Less Diarrhea (Freguency and Intensity)

Fewer Work Days Missed Because of Diarrhea

More Household Garden Cultivation, Diversification, and Yields
Increased Quantity and Quality of Livestock .
water Being Used and Fees Paid Promptly and Fully

Derived (Indirect) Development Impacts at Project's End-Point

MTMO O™
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Organizing or Strengthening Community Water Users' Associations
Increased and Improved Participation of Women in Decision-Making
Standardization of Water System Equipment and Designs
Cost-Effective and Efficient O&M Operations

Competent, Appropriate, and Prompt Project Support Services
Established Capability to Locally Assemble Water Equipment

Decived (Indirect) Development Impact 5 Years Expost

A.)

B.)
c.)

D.)
E.)
F.)

Potable Water Activities Integrated Into a Regional or National
Health Care Delivery and Education Program

Reduced Rural-Urban Migration

Routine and Efficient Sanitary Surveys to Identify and Avoid
E.cological Risks

Scecial Soundness Analysis to Identify Use Patterns and Constraint

as a Pre-Condition for Project Approval

Women's Organizations Grow Qut of Involvement in User's

Associations

Suctessful and Cost-Effective Replication )



G.)
H.)
I.)

Formation of Community Problem-Solving Networks
Community Groups Able to Raise Funds Externally From Donors
Established Capability to Locally Manufacture Water Equipment

6.) Derived (Indirect) Development Impacts at Project's Midpoint

.)
.)

Mmoo ® >
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Organizational Development Initiatives Gain Support
Efforts Made to Promote and Establish Local Manufacture or
Assembly of Water Equipment

Womeri Show Increased Interest and Enthusiasm

- Efforts Begin to Coordinate Water Projects and Equipment Used

Support Service Organizations Up-Grade Skills and Efficiency
Training is Improved for 0&M Personnel :

Project experience indicates that the data collection approach with the
highest potential for success is to conduct informal interviews with intended

water users to determine:

o The community's financial ability to sustain recurring O&M costs, pay
fees, and/or provide labor and in-kind contributions.

o The organizational capabilities and training needs of local water users'
groups which would set and collect fees plus provide O&M oversight.

~ What women consider to be the best site location to maximize
convenience. Also, what women see as a priority water uses and local
constraints which could impede implementation.

0 The water-related health problems of the community and the most cost-
effective way to provide needed services and training in response to
felt needs.
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CRITICAL FACTORS FOR PLANNING, ANALYSIS AND
EVALUATION OF POTABLE WATER PROJECTS

Oour analysis of potable water projects indicates that success
tends to correlate with the following mutually reinforcing
factors: reliability, user benefits, affordability, capability

and equity.

The following are brief rationales explaining why each of these
factors is critical to the success of potable water projects, and

a list of key questions,

We recommend that these critical factor categories and key
questions serve as the primary focus of subsequent evaluations of

potable water projects.

Where feasible and appropriate, we also recommend their use by
project planners, designers, project managers and people
monitoring potable water projects.

Reliability:

It is estimated that 35% to 50% of rural water taps are out of
order three to five years after they are installed, largely
because of inadequate operation and maintenance. Comniunities
won't pay for or maintain unreliable water systems and they tend

to be abandoned.

1. How many months a year do the water systems werk? 1Is the
supply adequate. ¢ '

2. Are systems broken during the wet (low demand, no scarcity)
season, or dry? .

3. Are water systems still working three to five years after
installation?

4. What type of system, using what source of supply, serves how
many people in dispersed or concentrated communities?
Describe topography and rainfall.

5. How available are water system equipment, ma-erials, spare
parts and fuel?

6. Is there adequate, affordable transport? How many months are
roads usable?

User benefits:

"Those systems that provided water as direct inputs to
agricultural or non-agricultural processes (crafts or cattle),



and those that saved substantial amounts of time, were perceived -
by users to provide most obvious benefits. Systems that were
built to fulfill AID's perceived need to provide only bigger

quality water were not valued and did not survive." Community

Water Supply in Developing Countries: Lessons from Experlence,
AID Evaluation Office.

1. Who are the primary water uvsers and what are their priority
needs?

2. What was the role of women in needs-assessment, site
location, identification of constraints and description of
expected benefits? .

3. What are community perceptions regarding health jmprovements
believed to be caused or strongly influenced by improved
water quality or quantity? :

4. Does the community perceive that Income-producing activities
such as agriculture, cattle-raising or crafts benefitted from

the water project.

S. 1Is there a perception that improved water supply caused or
contributed signficantly to children's learning ability or
general health?

6. Does the time women save because the water supply is more
convenient result in more earnings or opportunities for
learning or participation?

Affordability: e

Host countries tend to be unable or unwilling to pay recurring
and replacement O&M costs. Community water users are then
required to pay these costs, with or without some type(s) of
(cross) subsidy. When capital costs per unit are too high,
community users tend to beljeve expenses outwelgh perceived
benefits and revert to previous sources. Potential replicability
also decreases.

1. Do water users pay the full O&M costs? How are fees set and
collected?

2. What type and level of subsidies, assessed how, pay what
portion of costs?

3. Is there individually metered, piped water, or communal taps?

4. 1Is there a local financial institution to make short-term O&M
loans?



5. What is the estimated cost of providing water per capita or
per family?

6. Does the community have a realistic plan for generating
gsufficient funds to cover recurring costs? What about

replacement and expansion costs?

7. What is the estimated cost of labor, fuel, materials and T.A.
consultants?

8. Will the host country use foreign reserves to import water
necessities?

Water projects should have capable local financial and technical
Institutions with sufficient, competent personnel to oversee
construction and provide T.A. to community water users'
associations responsible for ongoing O&M.

1. What training i1s provided for engineers, training
specialists, management and administrative staff and skilled

labor re: iJnstallation and O&M?

2. Are users taught whom to notify about malfunctions,
conservation measures, potential health hazard and care of

pump mechanisms and valves?

3. Does the national plan concentrate on hardware and
construction to the exclusion or detriment of pre-project or
post-construction phases?

4, Are systems managed by a community water users' association
or group?

5. Can these groups set adequate and acceptable fees, collect,
record and locally bank them and accomodate changing
conditions and concerns?

6. What roles, responsibilities and relative influence do women
have in these groups or associations?

7. Can local institutions provide adequate, reliable support
services?

Equitable distribution of benefits is more likely to occur where
there is substantial community involvement in planning and

\7’%
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jmplementing the water system. Inequitable distribution can be
divisive and promote vandalism.

1.

Does the system use block rate pricing, with low charges for
basic needs and incremental price increases for additional
consumption and amenitites?

Is there a pattern of decreasing reliability, quantity and
convenience as population concentration or political

influence diminish?

Does the distribution of water benefit elites in ways which
foster divisive resentments or hostilities within the

community?

Is anyone excluded from water benefits? On what basis?

Does there appear to be a pattern of deliberately providing
poor service to communal taps to pressure users to accept
individual metered connection?

When meters are shared, what fee structure is used and how
determined?

What provisions are made for those who refused to pafticipate
or arrived later?

Can water system equipment and/or spare parts be manufactured
locally?

This approach could also be very useful as a means of
disseminating the sectoral project experience of AID and other
development agencies. It would be more concise, focused and
cost-effective than disseminating full evaluations and, in most
cases, would contain sufficient data to fill the needs of those
seeking background information.
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The AID palicy paper cn Damestic Water and Sanitation, prepared in May of

1982, clearly states the Agency's program cbjectives and pricrities:

concentrates primarily cn the health raticnale for investments in
damestic water supply and sanitation”.

This emphasis fits within the Agency's development strategy that "water is
not only a basic requirement for life, but also contributes to overall

econanic growth and development".

meAgawyseelstoaccanpushﬂﬁsbyfmﬁingprgjectsmghpmnde'mter

used for drinking; for hygiene (handwashing, bathing, cleax:n.ng the harme,

washing the kitcherware and eating utensils, food preparaticn, and freguently -
for washing clothes as well); alsomrwateringpoultry._an:}llyestgckmsmall
numbers, near the dwelling; and, in mincr amounts, for irrigation in smll

household gardens.”

A.I.D. CRITERIA

1. Evidence of need and effective demand: The
need for improved water and samitation is clearly
indicated by high prevaianes of disease caused
by (a) insufficient water, (b) consumption of
highly contaminated water, and/or (¢) inade~

quate or inappropriate sanitation sysiems; end

consumers are willing to (a) support recurrent
costs through some combination of faes, cone
tributions, and local or national budpet alloca-
tions, and (b) cover some portion of the imoest-
mant costs to improve traditional systems-or
build new ones. Whare consumers are unable tc
make such a comrmitment, hut the absance of
basic water and sanitation systems poses a public
heaith hazard for tire community at iarge, the
government must demonstrate a commitment to
shoulder a substantial portion of the iroestment
costs, as well as those recurrent costs which the
community cannot cover in the short-rum while
local arrangements for financing are being
developed. A.1.D. will not fund projects where
there is inadequate assurance that the commun-
ity can and will support overation and mainte-
nance costs of the system within a reasonadie
time frame.

2. Institutional responsibility and capacity. The
local or national institutions responsibie for na-
tional domestic water supply and sanitation
policy must have the responsibility, personnei,
and budgetary resources to ensure the construc-
tion, expansion and continued operation and

maintenance of the improved water and sanita-
tion systems. At a minimum, there must be
evidence that the institution can be strengthened
to the point where it can assurme such respon-
sibility with only modest outside support.

3. Infrastructure: Roads and other aspez:s of
trensportation and communications must be suf
ficiently developed to permit routine contact
with local communities for the purposes of
supervision, technical assistance, maintenance,
and the delivery of fuel and spare parts. Alter-
natively, the technology adopted in the im-
proved water and sanitation systems must be
such that the system can be maintained by the
community without outside assistance or
supervision.
Among the factors that will guide the design of
-D.-supported domestic water and sanitatic
projects designed to improve healih are the
following: -
= 3 minimum of 20-40 liters of relatively safe
water per capita per day;
= improvements in water quality (as opposed
quantity) where improvements can be intro-
duced at reasonable cost without compromisins
the reliability of the system: )
~ selection of a technology that can be main-
tained and operated easily and is acceptaple
within the local culture.
== measures to promote water conservation anc
reuse:
= project design and implementation that
responds to the needs of the community and,
wherever feasible, encourages or requires active
community involvement in all phases of the pro
ject:
= sustained educational efforts to instrycs users
in proper water use and hygiene:
— a demonstrated means of financing and ensy;
ing operations and maintenance of the projec:
over the long-term;
= training of community level workers and of
perscnnel at the regional and national leve! in th
maintenance, operation and repair cf wates sup
ply and sanitation systems;
- technical assistance or training, as required,
improve the administration of water supply anc
sanitation systems. )



In addition, A.l.D. encourages attention to other
factors which may have implications for
domestic water water supply and sanitation, ine
cluding: the strength of existing institutions that
govern the allocation of water resources; oppor-
tunities to incorporate watar supply and sanita-
tion activities into primary health care,
agriculture (irrigation) and other programs; and
the implications of rapid urbanization for
existing water supply.

A.LD. will give particular attention to identify-
ing and promoting opportunities for private sec-
tor involvement in the construction, operation,
and maintenance of water and sanitation systems
and in the manufacture of related equipment.

Where these conditions are met, A.L.D. will con-
sider funding water and sanitation programs to
improve health in rural areas as well as market
towns, secondary cties, squatter settlements,
and urban centers.

A.LD.’s policy on domestic water supply and
sanitation can be summarized as follows:

The availability of a minimum of 20-40 liters of
relatively safe water per person per day is essen-
tial to achieve sustained health improvements in
developing countries. Where this minimum
quantity is not readily accessible and where there
are significant heaith problems associated with
inadequate water and sanitation, water supply
and sanitation prograins deserve attention.

However, domestic water supply and sanitation
programs require considerable initia] investment
and are difficult (finandally and logistically) to
maintain. To ensure that domestic water and
sanitation systems will be maintained over the
long run, A.l.D. believes that projects sponsored
by the Agency must address certain citical
issues, among them:

-~ coverage of recurrent costs through fees,
taxes or other means;

— proper education of users of the system:

— adequate operation and maintenance;

— encouragement of the involvement of private
enterprise;

— adequate national or regional governmental
capability for policy formulation and oversight.

When these and other policy issues are satisfac-
torily addressed, domestic water supply and
sanitation programs rank high within A.l.D.'s
health sector priorities.

As noted above, A.1.D. will not support water
supply and sanitation programs whose operation
and maintenance costs cannot be financed over
the long-term by some combination of con-
sumers, the local community, and the regional
and central government. Where possible, con-
sumers themseives should bear primary respon-
sibility for covering all costs, since it is under
these conditions that the systems are most likely
to remain in operation over the Jong-term.

Specifically, A.LD. will consider funding pro-
jects for improvements in domestic water supply
and sanitation where:

1. A clear need exists, as indicated by high
prevalence of disease caused by (a) insufficient
water, (b) consumption of highly contami-
nated water, and/or (c) inadequate or inap-
propriate sanitation systems; and demand for
services is indicated by a willingness on the
part of users to (a) support recurrent costs
through some combination of fees, taxes or
labor contributions, and (b) cover some por-
tion of the investment costs to improve tradi-
tional systems or build new ones; or

2. The absence of basic water and sanitation
services poses a public health hazard for the
community at large and the national govern-
ment demonstrates a commitment to shoulder
a substantial portion of investment costs
where demand iz .nsufficient to generate the
revenue necessary to cover these costs®; and

3. Thelocal or national institution responsi-
ble for water and sanitation programs has the
personnel and budgetary resources to assist in
the construction, operation, and maintenance
of the improved systems, or, with modest out-
side support, can be strengthened to the point
where it has that capadity; and s

4. Infrastructure (both roads and other means
of communication) is developed enough to
permit routine contacts for supervision,
technical assistance, maintenance, and the
delivery of fuel or spare parts; or where the
technology adopted is such that the system
Qn be sustained by the community itself.

3 In situations where the public need is compelling, host
government subsidization of recurrent costs may be
necessary on anintenm basis, with the expectation that
consumers will eventually assume these costs,
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TUNISIA CARE WATER PROJECTS

THE PROJECT

buring 1975 - 1979 four water projects were implemented by CARE for $1.9
million. The goals were to improve tne health and quality of life for
ruril Tunisians living in four of the poorer provinces. The three basic
purposes of the project were:

(1) to make potable water avallable by renovating and
enclosing apout 300 existing wells and springs

(2) to institutionalize a provincial maintenance and
disinfection systen

(3) to increase health awareness among beneficiaries

THE EVALUATION

An impact evaluation team visited 31 project sites in three weeks
1980. The sample of sites was selected randomly, stratified by ty
water point (well or spring) and by geographic area. Interviews w
conducted with both men and women users at these sites.

MAJQR FINDINGS

(1) The evailuation was not able to demonstrate any impact
of the CARE water projects on the incidence of water-
related disease. Water use patterns were not altered
by the project, and there was no increase in water
supply 1ntended.,

(2) The projects generally failed to improve the availability
and use of potable water. Ministry of Public Healtn
records showed that about three rourths of the project
Sltes were not producing vater that was potablie py
Tunisian public health stanadards. About four-fiftns
of the projects sites visited required repairs. Only
one half of these sites were fuliy operational and
showed no signs of contamination. At two-fifths of
the sites where handpumps were installed they were
not working. All diesel pumps visited were operating.

(3) Beneficiary participation in project design, implelien-
tation or ndintenance was very limited at most sites.
It was greatest in the driest project area where
users created a system of fees to cover diesel fuel
costs. This participation was associated with bet-
ter site naintenance. Participation was nearly non-
existent at sites where alternative water sources
were available.




(4) Maintenance/Disinfection and Health Eaucation Teais
created by the project stili existed, but appeareda not
to be making sufficient site visits or coping with the
problens as envisioned. There was little or no cnange
in health awareness.

(5) The project did not address the users' major perceived
need of greater access and rnore water. The project
was designed to inmprove water quality, not to tap new
sources Or increase existing supply.

LESSONS LEARNED

0 Health benefits cannot be expected from potable
water projects if water quality is not improved

0 Project design snould reflect demonstrated com-
munity need rather than prepackaged donor solu-
tions

0o Local participation might be encouraged by
including beneficiaries in the planninyg process
and addressing their percieved water needs.
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KOREAN POTABLE WATER SYSTEM PROJECT

THE PROJECT

During 1977-79, AID funded a CARE program to help the Korean

government establish six potable water systems in communities
with populations between 5,000 and 10,000 people. The basic

purposes of this project were:

0 To develop water systems which could be used
as models in Korean communities of comparable
size.

0 To improve nhealth conditions in the six target

communities and others where the model would be
replicated.

THE EVALUATION

The impact evaluation team was comprised of two AID staff people
from Washington, two Korean experts and four graduate students of
sociology who conducted household surveys. A1l of the
respondents in the household survey were women and men were also
interviewed during the six site visits. '

MAJOR FINDINGS

(1) The density of housing and the closeness of pit
latrines to shallow wells increases the danger
that diseases will be transmitted by
contaminating the ground water table.

(2) The health education campaign was poorly
conceived, organized and managed. The material
covered was already available through school
and public health programs.

(3) Studies to determine the impact of piped water
on community healtn were inconclusive and of
questionable professional quality. No
supportable evidence could be found that tne
program influenced health positively in the
communities served.

)



LESSONS LEARNED

0

A health education program is not always a
required adjunct to a potable water project.
Existing programs, attitudes and practices may
be adequate.

Environmental assessments should always be
conducted where piped water is introduced into
urban or semi-urban communities.

An unanticipated negative impact was that
runoffs from flush toilet holding tanks was
piped into open drains and the risk that water
borne diseases could result.
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PERU: CARE OPG WATER HEALTH SERVICES

During 1978-1980, 29 projects wWere conpleted which combined
construction of water and sewer systems with health education
components. AID's role consisted of funding the foreign exchange
cost of construction materials, providing techmnical assistance
and project monitoring. CARE planned and managed the project.
The Ministry of Health provided health services to the project.
The Organization for the Reconstruction and Development of the
Earthquake Zone (ORDEZA) designed and puilt water supplies ana
sewer systems with help from villayers.

The purposes of the projects were:

Build water supplies
Build sewer systems

Glve vaccinations
Provide health education

©CO0OoC

THE EVALUATION

A three memper evaluation team arrived in Lima on November 30th
and completed their field study on December 15th and visited six
project sites. Project sites wWere selected on the basis of
geographical representation degree of accessibility and different
types of project interventions.

MAJOR FINDINGS

(1) Health education components, especially movies,
were enthusiastically received by villagers but
did not appear to make any impact.

(2) For a $20 tee and less than 15 cents per month,
2,600 households in small villagers received
water trom gravity-fed systems which supplied
60 liters of potable water a day.

(3) "There 1s no reason to expect that tnis project
will produce any data that unguestionaply link
improvenents i1n the health of penericiaries to
the 1nstallation of piped water supplies.”

LESSONS LEARNED

¢ Project planners should take into account tne
disruptive 1upact that bureaucractic
interagency conflicts can have on development
projects.
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Because of the complexities involved, perfunctory

attempts to measure the health impacts of a project
whose main purpose is to prcvide drinking water will
not produce conclusive data and should not be funded.

The use of local construction materials should be
encouraged even where their initial costs is greater
than U.S. imports. Imported materials tend to
produce rigidities in project design and
implementation.
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KENYA RURAL WATER SUPPLY PROJECTS

THE PROJECT

The government of Kenya had a five year development plan
(1979-1983) to provide potable water for an additional 2.5
million rural residents. The CARE-Kenya Water Development
Program started in 1975. AID financial assistance was to provide
materials and equipment to self-help Harambee projects which
raised at least half the required funding from the community.

The basic purpose of the project was:

0 To have CARE-Kenya complete 30 projects annually
that would serve 300,000 people.

THE EVALUATION

Beginning on June 23 of 1979, a two-person evaluation
team spent five weeks visiting 22 communities. The four
types of systems surveyed were:

1. Built and operated by the Ministry of
Water Development (MWD)

2. Built by other but operated by the MWD
3. Harambee or self-help projects; and

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

MAJOR FINDINGS

(1) These large complex systems are not working well. There
are problems of design, construction, and maintenance
that make the systems unreliable. Maintenance problems
are primarily the results of low funding by the
government.

(2) The government discourages the use of communal
tacilities by locating them 1nconveniently and sometimes

closing them completely. The result 7s that rural
systems often deliver water only to a small number of
elite users.

(3) Ground water resources should be developed and the use
of shallow wells and handpumps encouraged.

WP



(4)

Delivering piped water to individual metered connections
is inappropriate for rural Kenya due to the lack of
engineers, high capital costs, ineffective
administration and lack of adequate operations and
maintenance funding.

LESSONS LEARNED

0

As the technology level becomes more sophisticated, the
support required becomes more extensive. An assessment
should be made of what systems are currently being
supported reliably by the existing agencies and projects
should be designed at that technological level.

The government of Kenya produces only a quarter of the
funds necessary to support the system. Additional
funding sources for the program should be located.

Complexity of design, lack of supervision and governnent
support, widely scattered site locations and the large
number of users were the reasons given for project
failures. '
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PANAMA RURAL WATER PROJECT

THE PROJECT

In 1972 and 1976, AID assisted Panama's Department of

Environmental Health (DEH) to provide 500 piped water systems
and 1,800 handpumps to small villages. Occasionally gasoline
pumps. Villagers organized community health committees which
contributed labor, local materials and cash. Villagers were

trained to do minor repairs. The basic purposes of the project

were.

(1) To raise the marginal population's health level to
acceptable standard.

(2) To institutionalize an improved, low cost, rural
public health delivery system providing both
preventative and curative services.

(3) To provide adequate environmental sanitation
conditions.

(4) To improve the training of health assistants and
better utilize then.

THE EVALUATION

In August of 1980, a three person evaluation team spent three
weeks in Panama. They visited 26 randomly selected village
health committees with piped water systems which had been in
operation during 1980. The sample was expanded to include 42
site visits in 13 days. The team examined the reliability of
the water systems, their usage and the effects of
beneficiaries. Both men and women were interviewed.

MAJOR FINDINGS

(1) The average cost of handpump installation was $1,200
or about $24 per person. The estimated cost of a
piped water system was $25,000 or approximately $50
per person. Despite the iigher cost of piped water
systems, they may not cost significantly more per
person in the long run if repair and expansion costs
are considered.

(2) The criteria and technology of the handpump program
should be reevaluated. Service could become more
reliable by: establishing community responsibility
for some maintenance and repair, ascertaining
community demand and selecting alternative
technologies.
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(3) Conversion, expansion and major repairs to piped water
systems to cope with increased populations and/or
escalating energy costs require more funds than
communities could raise funds to pay those costs.

LESSONS LEARNED

Rural piped water systems tend to be more 1ike1y to succeed

when the following community participation requirements are met:

0 There must be community demand for household water.

0 The implementing agency enter into a written contract
with community water users specifying roles and
responsibilities.

0 Villagers should be trained to operate and maintain
equipment and known when to request technical
assistance.



IMNPACT EVALUATION ABSTRACTS
THAILAND RURAL POTABLE WATER PROJECT

THE PROJECT

Between 1966 and 1972, AID assisted the Thai government to
install some 250 water systems. The project was implemented by
the Sanitary Engineering Division of the Thai Ministry of Public
Health (MOPH) through a contract with a Mew York engineering
firm. Systems were installed in villages and rural market
towns. Ea~h system contained a water treatment plant with
storage tower and piped distribution all of which included
chlorination. Villagers were asked to help construct the system
and develop a rate structure that would pay for operation and
maintenance costs. One person was trained as a plant operator
and also collected water fees.

The basic purposes of the project were:

0 To help the Thai Government win the political loyalty of
rural residents threatened by communist insurgency.

0 To help the Thai Government gain the capacity to plan
and administer a national potable water program serving
some 12,000 rural communities within 30 years

0 To improve health in 600 "security sensitive" communities

THE EVALUATION

A two person evaluation team visited a stratified random sanple
of 52 systems between October 2Uth and December 4th of 1979. The
52 systems serve 133 communities with a combined population of
approximately 110,000 persons.

MAJOR FINDINGS

(1) Insurgency diminished some 10 years later, but probably
due to political changes rather than this single project.
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(3)

(4)

(5)
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The Thai Government has planned and built some 800
systems and proved itself capable of administering a
national program. :

Although many people don't drink the water, communities
tend to perceive a health improvement.

The greatest impacts were economic gains not anticipated
by project personnel. Economic gains resulted from
gardening, livestock raising, and crafts.

No statistics exist to confirm improved health in
project communities.

LESSONS LEARNED

4]

In nearly all cases where systems did not continue to
function, the problem appears to have been managerial
rather than technical.

Projects should be considered for their economic
benefits not only possible health gains. .
Successful village systems were characterized by the
following characteristics: contribution of time, labor
and funds plus training and support of local operators
and evoluntionary development of a viable rate structure.



A.1.0, IilPACT EVALUATION PUBLICATIONS

Tne following evaluation reports on potable water have been conducted by
the A.I.D. Center For Information and Evaluation (CDIE). Copies of tue
documents cun be obtained from:

AID Docurient and Information Handling Facility
7222 47th Street
Chevy Cnase, Maryland 0815

iMPACT EVALUATIONS

Tue Potable Water Project in Rural Tihdailand (May 1980),
No. 3; Pri-AAH-050

Kenya Rural Water Supply: Program, Progress, Prospects
(June 1580), No. 5, PN-AAH-724

Tunisia: Care NWater Progects
(Octooer 14Y80), Ho. 10

Korean Potable Water System Project: Lessons from Experience
(May 1981) No. 20, PH-AAJ-170

yeru: Care OPG Water Healtn Services Project
(Octover 1981) No. 24, PN-AAJ-T70

Panama: Rural Water
(kay 1962) Ho. 32, Pi-AAJ-609

PROGRAM EVALUATION

Community Water Supply in Developing Countries: Lessons from Experience

(September 13327 No.7, PN-AAJ-b24
SPECIAL STUDIES

Water Supply and Diarrnea: Guatemala Revisited
(August 1980) No. 2, PN-AAH-747

Rural Water Projects in Tanzania: Tecnnicai, Social and Administrative

[ssues
(Wovember 193u) No.Js, Pu-AAH-974

HURKING PAPERS

Kural Water Supply: A Stuaies Division Workplan
(Septenwer 1978)

W



Putterns in Potavle Water Projects: Au Analysis of AID's Automated

ta, Practical Concepts, 1Inc.
{October 1573)

Potable Water: Results of Alu Workshops, AIUTJY Circ. A-5U0
(December 19Y73)

Rural Putdule wWater Supply: Bdckground Paper
(January 1979)

Rural Potable Water Supply Evaluation Study: ODraft Scope of Work
(June 1979)




OTHER SELECTED A.I.D. EVALUATIONS

AID Regional Bureaus and Missions have also undertaken a number of
special evaluations of potable water projects. Audits by the Inspector
General's Office and by the GAO are also included. Below is a
bibliography of such evaluations available from CDIE's Development
Information System. Copies of the documents may be obtained from:

AID Document anc Information Handling Facility
7222 47th Street
Chevy Chase, Maryland 20815



BIBLIOGRAPHY
SELECTED WATER PROJECTS (EVALUATIONS)

PD-AAP-391 Special Evaluation Report.....cceeeeceeeccecenoncccccccnes ISN=35211
Small rural water systems project evaluation: Yemen Arab Republic. 0Oct. 1933.

2790044

PD-AAI-534 Project Evaluation Summary (PES) ISN=785
Siliana rural development. Sept. 1980. 6640285 PES#664-80-2.

PD-AAJ-760 Project Evaluation Summary (PES) ISN=1335
Integrated rural development. Jan. 1980. 5320046 PES#532-80-1.

PN-AAJ-170 Special Evaluation Report ISN=12379
Korean Potable Water System Project: Lessons from Experience. 1981. 4890251.

PD-AAL-701 Special Evaluation Report ISN=14027
Well drilling assistance for tne health sector loan II project in the Dominican
Republic. Jul. 1982. 9311176.

PD-AAA-162-C1 Audit Report ISN=16911
Audit Report of the National Water Supply and Sewer Program in the States of Goias,
Para, Parana, and Santa Catarina under Project Agreement #512-11-520-062. Oct.

1965.

PD-AAA-161-A1 Final Report ISN=23027
Urban Water and Sewer Systems Improvement. Oct. 1974. 512006201.

B4930206001801 Audit Report ISN=24518
Audit Report: USOM Thailand Water Resources Projects - Potable Water Project
#493-11-521-186, Labor Intensive Water Resources Project #. 4930186; 4930206. July
1972.

PD-AAD-901-B1 Project Evaluation Summary (PES) ISN=25073
Surakarta Potable Water. Dec. 1978. 4970262.

PD-AAA-945-B1 Project Evaluation Summary ISN=25087
Rural Potable Water and Latrine Construction. Dec. 1978. 5200231. PES#520-79-4.

PD-AAA-635-A1 Project Evaluation Summary (PES) [SN=25434
PES-Columbia-Small City Environmental Sanitation. Mar. 1979. 5140184.

PD-AAA-945-A1 Project Evaluation Summary (PES) ISN=26122
Rural Potable Water Systems and Latrine Construction. Sept. 1977. 5200231. USAID
Guatemala: 77-10.

PD-AAJ-938 Audit Report IS=26145
Use of Treated Sewage for Irrigation July 1979. 5270150.

PD-AAF-273-A1 Project Evaluation Summary (PES) ISN=26205
Hutrition Program (Costa Rica) Sept. 1976. 5150121. USAID-Costa Rica 80-81.

PD-AAF-957-B1 Project Evaluation Summary ISN=26678
CARE/Hacho Potable Water II June 1980. 521U112. USAID-Haiti: 521-8U-6.



PD-AAH-238-A1 Project Evaluation Summary (PES) ISN=26280
Central African Republic - Rural Village Wells. Mar 1980. 6760003

D-AAH-850-1 Audit Report [SN=26854

Water Resources Projects (Potable Water Pruject and Labor Intensive Water Project):

Audit Report. July 1972. 4930186; AID Proj Impact Evaluation Report #3.

84970262001502 Project Evaluation Summary (PES) ISN=27444
Surakarta Potabl= Water Project. June 1981. 4Y70262.

PU-AAH-405 Project Evaluation Summary (PES) ISN=27513
Community Development: West Bank/Gaza Strip (OPG). Aug. 1981. 2980143.
USAID-Israel 81-1

AD-AAH-671 Project Evaluation Summary (PES) ISN=27529
Rural Water Systems - CARE OPG. Aug. 1981. 5110479. USAID-Bolivia: 81-7.

PD-AAM-437 Special Evaluation Report ISN=27634
PL480 Title III Evaluation: Basic Village Services, Egypt. Fep. 1980. 2630103.

PN-AAL-010 Special Evaluation Report ISN=29786
Bangladesh Small-Scale Irrigation. April 1983. 3880019.

PD-AAN-974 Project Evaluation Summary (PES) ISN=33714
Siliana wells/rural hygiene (OPG/AID/NE-G-1641). Sept. 1983. 664031205.

PD-AAP-221 Project Evaluation Summary ISN=34610

/Water and Sanitation for Health (WASH). April 1984. 9311176. PES#931-84-07.

\
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A.I.U. Obligations and Water Needs

' o From 1977 onward most of the large water and sanitation
projects, specifically designated as such, have been
concentrated in the Near East region (see Table 5).

o The greatest need for safe water in urban areas is in the
Sanel region of Africa (see Figure 1). The greatest need
for potable water exists in the rural areas where, with the
exception of the Wear East, fewer than thirty percent.of
the population has access to potable water (see Figure 2).

0 Those countries in which A.I.D. has obligated more than
10 million 1ife of project dollars include (see Table 4):
Africa
Togo
Burkina
Sudan
Somalia

Asia
Philippines -
Sri Lanka

Latin America
Brazil
Honduras
Panama
Peru

iear East
Egypt
Jordan
Portugal
Syria
Tunisia
Yemen

o Over 80 percent of life of project dollar obligations for water
and sanitation projects have been in the Wear East (see Table 3).

0 Host of the large water projects are urban or have an urban
component. In the Wear tast all large water projects have been
urban except in Tunisia where provincial projects predominate
(see Table 4).



A.1.D. FUNDED WATER AND SANITATION PROJECTS#

COUNTRY PROJECT ¢ PROJECT TITLE YR BEGIN YR END  SCOPE LIFE OF PROJECT
Grant /Loan US$ thousands
Burundi 64930109 Community Water & Health 1983 1986  National 330
Lesotho 66320088 Rural Water & Sanitation 1979 1987  Multiprov 12,142
Malawi © 66120207 Rural Water 1980 1985  Regional - 6,000
Mali 66880229 Sahel Wells 1981 1984  Pilot 405
Mali 56250937 Yelisane:Tasbacara Wells(9) 1981 1985  Pilot 155
Somalia 56490104 Comprehensive GROWTR Dev. 1979 1983  Regional 6,536
Sudan 56300065 GEDAREF Nunicipal Water Supply 1983 1987  Urban 7,500
Sudan 56500050 Port Sudan Water Supply 1981 1984  Urban 2,000
Sudan 66500065 Hater & Sanitation Project 1982 1985  Urban 6,000
Togqo 56930210 Rural Water & Sanitation 1980 1987  Regional 11,739
Burkina 560860228 Rural Water Supply 1979 1984  Provincial 12,280
Phillipines 64920333 Barangay Water 1] 1980 1984  Provincial 2,337
Phillipines 14920333 Barangay Hater II 1980 1984  Provincial 19,600
fAs1a Regq. 58790249 Rural Water Supply 1980 1984  Rural 600
Sti Lanka 63830063 Market Town Water Supply 1980 1982  Urban 2,000
"riamanka L38300463 Market Town Water Supply 1980 1982  Regional 6,000
Bolivia 65110458 Rural Sanitation 1977 1984  Provincial 310
Bolivia 15110438 Rural Sanitation 1977 1984  Provincial 4,000
Don. Republic L5170120 Health Sector II 1979 1984  Provincial 8,000
E. Carib Reg. 55380078 Antigua Nater Supply 1983 1986  National 3,075
E. Carib Req. L5380098 Antigua Water Supply 1983 1983  National 6,425
Haiti 65210149 NGO Support [: Comsunity Water 1983 1984  Rural 0
Haiti 65210147 Potable Water III 1981 1983  Reqional 493
Honduras 65220233 Bay Island Developaent 1983 1984  Pilot 245
Honduras LS220165 Hunicipal Development II 1980 1984  Urban 3,000
Honduras 65220166 Rural Water & Sanitation 1980 1985  National 1,000
Honduras 15220166 Rural Water & Sanitation 1980 1986  National 19,500
Peru §5270221 Rural Water Systes/Sierra 1981 1985  Reqional 1,000
Eqypt 12630089 Alexandria Sewage I 1977 1984  Urban 15,000
Eqypt 52630100 Alexandr:a Sewer Expansion !I 1979 1986  Urban 198,700
Egypt 52630161 Basic Village Services 1980 1985 National 145,000
Eqypt 52630091 Cairo Sewage 1978 1986  Urban 129,000
Eaypt 62630038 Cairo Water Systes 1977 1985  Urban 61,400
Eqvot L2630028 Cairo Water Systes 1977 1985  Urban 30,000
Egypt 52430048 Canal Cities Water & Sanitation 1979 1985 Urban 109,000
EqiELA L2630048 Canal Cities Water k& Sanitation 1978 1985  Urban 60,000



COUNTRY PROJECT 4 PROJECT TITLE YR BEBIN YR END SCOPE LIFE OF PROJECT
6i ant/Loan Uss thousands
Israel 62710005 Desalting Plant 1975 1985  Pilot 20,000
Jordan L2780220 Amman Water & Sewerage 1978 1984  Urban 39,000
Jordan L2780206 Agaba Sewerage 1979 1985  Regional 7,500
Jordan 62780233 Irbid Water & Sewerage 1980 1989  Urban 2,300
Jordan 12780233 Irbid Water & Sewerage 1980 1985  Urban 21,000
Jordan 62780259 Water Systeas & Services Mgt. . 1983, 1985 Urban 4,000
Jordan 12780259 Water Systems & Services Mot. 1983 . 1988  Urban 17,000
Jordan 62780234 larqa-Ruseifa Water 1983 1983  Urban 3,000
Jordan L2780234 larqa-Ruseifa Water Supply 1982 1982 Urban 10,000
Lebanan 62680330 Potable and Envir. Sanitation 1984 1984  Urban 22,000
Tunisia 64640312 CTRD: Potahle Water 1979 1983  Provincial 730
Tunisia 66640312 CTRD: Siliana Water 1979 1983  Rural 492
Tunisia 66440312 CTRD: Well Drilling 1979 1984  Provincial 2,190
Tunisia L4640318 Siliana Rural Centers 1978 1984  Provincial 3,500
Yeaen 62790044 Small Rural Hater Systems 1979 1989  Rural 1,471
Yenen 62790039 Taiz Water & Sewage 1977 1983  Urban 11,200
Yeaen L2790039 Taiz Water & Sewers 1981 1983  Urban 3,000

tUpdated 10/19/84

from AID/SLT/H
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Table S
A.1.D. OBLIGATIONS FOR WATER AND SANITATION PROJECTS BY REGION

DOLLAR AMDUNTS#:

:g::AL AFRICA ASIA  LATIN AMERICA  NEAR EAST ALL REGIONS
1973 0 0 2,400 630 3,090
1974 0 3,267 0 t,118 4,383
1975 300 14,000 7,889 69,405 91,79
1976 500 20,000 0 26,127 46,627
1977 500 6,800 4,748 98, 738 110,786
1978 L9230 81 125,752 132,009
1979 7,528 3,500 8,75 183,371 183, 153
1980 9,373 15,904 18, 621 96,863 | 140,761
1981 15,015 10,150 676 176,150 201,991
1982 7,888 3,233 5,50 13,800 40,441
1983 . 12,750 1,300 13,045 206,906 . 234,801
1984 7,32 8,200 1,650 139,949 157, 181
1985 5,162 5,100 1,739 109,000 121,001

Total 78,370 95, 138 66,423 1,228,007 1,467,938

A.1.D. WATER AND SANITATION LIFE OF PROJECT OBLIGATIONS, 191-1990%e

LIFE OF

PROJECT 82,461 103,177 135,938 1,522,200 1,843,776

PERCENT OF 4 6 7 83

LOP 8

t In thousands of dollars
t# Some projects may not have been identified.
Information from A.I.D. S&T/Health



_ RENT A.1.D. FUNDED WATER AND SANITATION PROJECTSs

COUNTRY PROJECT # PROJECT TITLE YR BEBIN YR END  SCOPE LIFE OF PROJECT

Geant/Loan US$ thousands
Burundi - 86950109 Comsunity Water & Health 1983 1986  National 330
Lesatho - 66320088 Rural Water & Sanitation 1977 1987  Multiprov 12, 142
Nalawi 86120207 Rural Mater 1980 1983  Regional 6,000
Mali 66880229 Sahel Woells 1981 1984  Pilot 403
Mali 56230937 Yelisanes Taabacara Wells(9) 1981 1985  Pilot 135
Sesalia 66490104 Cosprehensive GROWTR Dev. 1979 1983 Regional b, 336
Sudan 66300083 SEDAREF Municipal ¥ater Supply 1983 1987  Urban 7,300
Sudan 66300050 Port Sudan Mater Supply 1981 1984  Urban 2,900
Sudan 66300065 Water & Sanitation Project - 1982 1983 Urban 6,000
Tego 66930210 Rural Mater & Sanitation 1980 1987  Regional 14,739
Burkina 54860228 Rural Hater Supply 979 1984  Provincial 12,290
Phillipines 64920333 Barangay Water I 1980 1984  Provincial 37
Phillipines L4920333 Barangay Mater [I 1980 1984  Provineial 19,500
Asia Reg. 68790259 Rural Water Supply 1960 1984  Rural 600
8 Lanka 638300463 Market Towe Water Supply 1980 1982  Urban 2,000
D 13830063 Narket Tows Water Supply 1980 1982  Regional 6,000
Bolivia 63110438 Rural Sanitation 1977 1984 Provincial 310
Bolivia | L3110438 Rural Sanitaticn 1977 1984  Provincial 4,000
Dos. Republic , 5170120 Health Sector II 1979 1984 Provincial 8,000
E. Carib Req. 63580099 Aatigua Water Supply 1983 1988  Natiomal 3,073
E. Carib Req. L3380098 Antigua Mater Supply 1983 1983  National 6,423
Haiti 63210149 NGO Support [: Comaunity Watee 1983 1984  Rural v
Haiti 53210147 Potabie Water III 1981 1983 Reqional 493
Honduras 63120233 Bay Island Developsent 1983 1984  Pilat U3
Honduras (3220148 Municipal Developsent I 1980 1984  Urban 3,000
Honduras 53220166 Rural ¥ater & Sanitation 1980 1983  National 1,000
Hondur s LS220166 Rural Hatsr & Sanitation 1980 1986  Mational 19,300
Pery 63270221 Rural Water Systea/Sierra 198¢ 1983 Regional 1,000
Egypt L2530089 Alexandria Sewage [ 1977 1984  Urban 13,000
Egypt 62530100 Alexandria Sewer Expansion [I 1979 1986  Urban 198,700
Egypt 62830141 Basic Village Servicas 1980 1985 National 143,000
Egypt 62530091 Cairo Sewage 1978 1986  Urdan 129,000
Egypt 92530038 Cairo Water Systes 1977 1983  Urban 81,400
Egypt 12630038 Cairo ¥ater Systes 1977 1983 Urban 30,000
Egvpt 2430048 Canal Cities Water & Sanitation 1979 1983 Urtan 109,900

(2530048 Canal Cities dater & Sanitation 1978 1995  Uroan 60,000

G



NTRY PROJECT 1§ PROJECT TITLE YR BEBIN YR END SCOPE LIFE OF PROJECT
- Grant/Loan USs thousands
[srael 62710003 Desalting Plant 1973 1985  Pilot 20,000
Jordan 12780220 Aasan Mater & Sewarage 1978 1984  Urban 39,000
Jordan 12780205 Agaba Sewerage 1979 1985  Regional 7,300 -
Jordan 62780233 Irbid Hater & Sewerage 1980 1989  Urban 2,300
Jordan L27802%3 [rbid ¥ater & Sewerage 1980 1985  Urban 21,000
Jordan 62780239 Water Systess & Services Ngt. 1983 1983  Urtan 4,000
Jordan 12780259 Mater Systeas & Sarvices Hgt. 1963 1968  Urban 17,000
Jordan 62780234 larqa-Rusaifa Yater 1983 {983  Urban 5,000
Jordan L27802%4 larga-Rusaifa Water Supply 1982 1982  Urban 10,000
Lebanon 62680330 Potaole and Envir. Sanitation 1984 1984  Urban 2,000
Tunisia 66640312 CTRD:s Potable Hater 1979 1983  Pravincial 730
Tunisia 56640312 CTRD: Siliana Mater 1979 1983  Rural 92
Tunisia 66640312 CTRD: Hell Drilling 1979 1984  Provincial 2,190
Tunisia L5640318 Siliama Rural Canters 1978 1984  Provincial 3,300
Yegan 52790044 Ssall Rural Hater Systaas 1979 1989  Rural 1,477
Yesen 62790037 Taiz Nater & Semage 1977 1983 Urbaa 11,200
Yenon (2790037 Taiz Hater & Sewers 1981 1983  Urbas 3,000

pdated 10/19/84 [rom AID/SET/H
d



—d

-

R."E.Rizké22222%%2%&22%k%%%&%&%h%%%l%tﬂ%2%%%22%72

DATE: 1071984

REG Counmr

b

AS
AS

AS
]
AS
LH

L DYITYY
Berendi
Cmeroon
Caneroon
Caneroon
Coneroon
Cope Verde
Cape Verde
Cape Verde

mit

Envirornenta) Sanitation
Comunity Uater & Realip
Hirgoi-Wardala Uster Supply
Selt-Help:Egbang Vater System
Seli-HelpiZoatele Ualer Sysles
SetfHelpiDiangene Ualer Supp.
Hindelo Desatination

Hindelo Desalination
Sal/Desalination/Pover

Cen. Africon R.itoral Vidlage Water Sepply

(had

Ghana

Kenya

Neava (R)
Lesotho
Liberia
LAY

Mati

Mali

Kall

Hati

Heli

Hall

Ha

Hall

Halj

Mali

Hali (SK Reg)
Fecanda
RBanda (Rep)
Somalis
Somatia
tnalla
Sedan

Sedan
Sedan
Saariland (M
Tanzanha
Tanzanis
Togo

Teyo {R)
Upper Volly
fatre
Latee (Reg)

Indonesia
Keres
Koreath)
Philippines
Phitippines
P pgines
Pilippines

N

Rurad Sanitation & Waler
Rers) Dev, Village Uater
Uater Developaeal (Care)
Vater Sapply, 10T 39)

Reral Water and Sanftallon
Hand Dup Uells

Reral Uster

Rurs) Ualer Improvinent

Satel Uells

Sel{-Helpy Diobure Wil
Seld-Help1na,Yorc Moyd Melts
Sell-HelpDalakent kslly
Self-Helprhosrvale Uelly
Seld-Help:Sams and Mohi Wells
Seli-He lp2lr cungombe Well
Sell-Falp:taler Fomps sl BN
Seld-Help:teny Uere Uel)
YelizonesTanbacars Uellg($)
keral Maler for Public Health
Gicre Valer OORT2D)

Compreb. GRUMTR Deve lopnind
Hogadistio Vater Sepply
Hogadisclo Usler Supply
GEDAREF Municipal Maler Supply
el Budan Ualer Supply
Valer & Santtation Froject
Valer Filltatioa CIRY }D)
SeliitelpiHasma Water Resere,
SelftHelpslantibar Galie Works
Reral Uater and Sanitalion
Spring Waler CIRT 17)

Roral Water Sepply

Valer Supply 1a Shabs

Rionze Uater (IR127)

Swratarla Uater Sepply
hong Eye Chun Sewage
Polable Waler Sysiems (CARE)
Bar srgiy Mater )

Garangay Ualer §

Carangay Usler 1)

Barangay Uater 1)

PROJ.ND,

¢ 430
0 30y
§ s
s 181n
t 16004
s 13100
6 330004
€ $350004
8 5008
$ am
o2
LR UL PA]
L RIETT
¢ ér2nn
0 é3zm0ee
& sy

s -

8 ing024
¢ doen2ny
§ 4882508
€ 200500
¢t 49800
L RETHT)
6 851200
¢ 4052400
§ damme
6 881330
X kel 1R
¢ eann
& $r004¢7
XL
¢ d4v00y?
L sy
¢ dsre0sy
6 s
6 4s000ss
6 9endn?
$2-4

”-s

L & HT
b 84y
§ 480228
$ st
b revdm

L 4970282
t 48rc00y
8 400028
s inm
L Y29
¢ 129303
L o

tAGEs )

SINTUS BEG BIG SCOE  APPR Lord

ﬂ‘-ﬂ.ﬂﬂﬂ.’ﬂnﬂcﬂvO!"ﬂAﬂﬁﬂﬂﬂ-ﬂ@ﬂ.ﬁﬁﬂﬂﬂnﬂﬂﬂﬂﬂﬂoﬂ

X N N N, & X 4

n
L1}

LX)
n

n
84
8

Metl.Prov HE {9
Waliomal m
Reglon 1% 1440
Vitlage o 4
Vithge B 4
Paleict 8 4
Orban " (1]}
trban M (b2
Pros. L 4 573
Reg. &R 500
Rey. C ] 14
Prov, m b1
Hal, m n
Pislriet MW k]
Wlllpres. I (1LY
Pilot .4 w
Key. H "o
vitlages 0 239
Pitol t LM
Village 1 |
Vithap o0 H
Village Su 1
Villagr 84 1
Ulthame o4 ?
Vitlip %0 ¢
Vitlage 8 )
Village o '
Pl s
Design POt "
Pliet m &
L] 3 5%
Yrban 1] m
Urban . | "
Urben 2] bo )
O ban HRA bd | ]
Ocban HRA an
Pilot m 29
Villag 5B 3
Reglonad D ]
Regiomal K 13
1211 )] m 75
Proe. s i
lone 4] 15
el ] [

SNM ey
Crban ® 4890
Urban ! nn
Touns " )
" " U
LU ®
R " 231
"o " 1740

PAGE ¢

(AFA)

}
2]

)
]
'
'
L
t
'
'
]
)
¢
'
)
]
'
]
'
)
]
'
)
'
'
]
]
'
'
)
)
)
'
’
L)
]
)
'
'
'
]
]
'
]
'
]
'

L
) b

s

fru

-~
-
=

#

~
-
e oo

<
-

P
- .

23 =
---------’--‘

o4 -
el

np
-
1



TR '

pater 1w/19/88 PAGE: 2 I Pt 2 -

" MEe towhmy e PROJMD.  STAIUS BEG EMD Stort ArpR Lot f173 st s 122/ tvn? fvip e 2] fvos 13{ } Fre3 Fibe  Frms
< AS Philippines  Loca! Uater Developnint Shnny € 78 83 Wb 3 1] ) ' ' 0 ' 0 L) ' ' ' ¢ ' '
TAS PIlippined  Locad Ualer Developnial Sdexr € N wbm 2 L11) ' ’ ] J 14 589 ' ] ' ] ’ ’ ’
+ AS Philippines  Local Uater Development LONNY 78 77 b " 0 ] ¢ " m ) ] ¢ ] ] ’ ] ’ '
AS Philippines  Provinciel Walerusekd Sy ¢t o nst " ™ ’ L J ' ' ] ' ) ' ' ] ' ’
AS PAllippines  Provincial Uplirworky L0y ¢t A1 an " 10 ' ¢ um ' L) ] ¢ ' ' ' ' ] '
AS Reglons) Rerad Uater Sopyly SNy 0 0 N e 3 " ’ ’ ' 4 ' ' ’ ' m m m ' '
AS e Lanka Harkel Toum Uster Sepply E3NN) 0 B 02 bba 4 nn ) ' ' ] ] ] | ] ) ] ’ ’ ’
AS Bl Lasty Harket Toe Wittt Suppty LB 0 6 02 Ms " 1) ' 4 ' ' ' ’ ' s ’ L ’ ’ ’
AS Sei Lana Valer Sepply A Sunitalion Becl Q3930088 P 84 0 tal/R " L) ' ' 4 ' 1] ' ' ) L L ’ 500 1nee
A5 Sl Lanta Uater Sopply & Sontlallon Sacl L 20300B8 P 04 9 ik [ 3 750 ) 0 ' ' ’ ] ' ' ) ' "o e
AS Thalland Potable Valer Proficl bWk t B ome " m ] ' ) ' l ' ] ) ] ¢ ) ' '
AS Thalland Reral Waler Sepply (MIM) L3 P 0003 merat [ s ] ' ] ] ] ] L ' ] ' " S .
I I [ na 1 nn an umn mn 15904 10150 Ryl (k! ]] 8200 S100
LA Belizt Increas.Prod.Thee Bellér MIID, S S050000 P 05 09 DistR & el ] ' ' ' ] ] ’ ] ’ ’ ’ ' 7%
tA Bolivia Sctable Ualer oSNNS Y 0 rRpY [ ] n ' ’ ' ' ) 0 n ) ] ) ' ' '
A Belivia Reral Sanitatlion SIS 0 7 W oY (3 n 4 ' ' ' 5 " 33 ] ' ’ ’ ’ »
ta Botivie Rera) Sanitalion LSHMS D 77 M Proeincial X an ' ' ' LI 1) ] ' L L] ) ' ) ’
i bolivia Rural Weldr Systend ESilvey ¢t o nw " i ' ' ' ’ Lh ] ' ' ] ] ] ' ' )
YA Bahd tban Sanilation LSiIast ¢ 21 727 b " UM ' ¢ ’ ' ' ' ¢ 0 ' ] ’ ’ ’
1 wall Urban Uater and Srwagt - 8% €t 4 7 b D N ' ' ' ' ' ' ’ ' ' ' ' ’ ’
o Tzlont iy Ewvirormental Sanilalion L4613 € 75 75 b ' 1500 ' ' 50 ' ' L] ' ] ] ’ ] ' )
L2 Don.Republit  Tealth Sector 11 LS e um " 0 ] ) ’ ) ] " b ] ' ) ] (] ’
ko E.iarib.Res.  Antiges Vater Supply BSIA0NE 0 83 b4 Malied) BE » ' ' ' 3 ' ' ' 0 ' ¢ s 0 t
U+ E.Caribfeg.  Antliges Uster Sapply L93%%0ra 0 €3 03 Maliowd) 68 un ' ] ' ' t t t ] ] | Y 1711 ’ {
14 teoade Reral Polable Watr oS00 € b1 o2 fR " 1] ' ' L] ] ! ] ' ’ 1] n ’ ’ e
LA B %alvador  Rera) 2otabls Ualer & Sanid. Gsivezy €t M 0w [ n ' ' ' ] ' ] m ' ’ ] ’ ’ v
1A Catimls Hot’l Fed. dor Rer Uik, (OFG)  SSHO28 P 90 B4 Pilel "' 0 ' § ) L ] ] ) ] 0 ’ sy ]
A Guatemsha Rural Polable Uater & Usteines  BS28028 ¢ 77 77 Piist " N ] ] ¢ ] N ] ¢ ] ] ] ’ 1] °
N Evalemals Viltage Hater & Lottindg g3 ¢ 1 o it 20 ¢ ¢ W ) ' ' ) 1) ) ] ' ' '
A Gerama Hater Sepply LSoamdd t & 2 me A LT O ] ] ] ] ' (] ] (] ] ’ 0 )
1A Mitl Comweniiy Ualer Systes Brvelep 05200055 P Q0 90 Morid M oo ' ) ] ) ] ] ] ) ] ' ’ 55ty
e Ml HED Suppor( Titomunlty Ualer CSauMsY B 93 N Mnat s (] ] ' ] ] ) ) ] ] ] ] ] ' 1]
tA Wi Polable Waler §) esau2 t o me 1] 1] ] ] ' ] ' 1] ] ) ] ' ] ’ '
1A Wit Potable Uater 110 Eh10n02 9 &1 9 ms ™ s ) ) A ] ¢ ] ) ¢ ”m [ ] ) (] 1]
1A Hiti Polable Water Supply $sme ¢ 5 u wenad 1] H] ] ) T ) ‘- ) ) ¢ ] ' ] ' )
A Wit Walir Resources Divelep, 1 €308 t 70 9w ™ m ' ' ' ' ) L1 ) ) L) ’ ] ' ’
18 Hendur st B2y 1s1dad Developacal C20233 6 #3 B phiat " 11 ] ) ) ] ' ' ] ] (] ] 1S " ]
1A Hondursd Hunlctpal Develoiind 1 L2085 0 80 B0 thban " 5 1]] ' ] ' 1 ' ] " ] ) ] ’ ]
1A Hoadvriy Rerad Ualer 4ad Sonilatich Esanile 0 6 98wt " 1008 ] ] ) ¢ ] ) ¢ L] ) ] ’ 500 )
ta llonderas Reral valté nd Sehitation LSaated 0 B o uu ® 19508 ] ] ' ] ¢ L] ' 1m ' | W ) ' )
LA Honderds Sptclial Devilopatat Activities  §822073 € 78 70 Rera) 1] ] ] ] ] ] ] 4 ] ’ ] (] ' ’ '
A Panams Panaa Cliy Ualer Suppty L5230 € &0 2 b % 1] ] ] ] ] ] ] ] ] ' ] ] ' '
1A Panana Sewerage Fcilily L2581 € 47 13 kb i an ) § 1) ] ) ¢ ) ¢ . ¢ ] ] '
VLA Pere Rorad Eater & MedVth Secvices  0320M77 € 272 & g ® 5 ) ¢ ] ' m 4] ¢ ] ) ) v ] ’
1A ferey Rerdl Ualer Systen/Siters 85220 O M s Mo [ § 009 ) ' L] ¢ ¢ ¢ ¢ ) i Lhij m ’ m
1A Pure Reral Vater Systen/Sieres LS ¢ m 82 mpAL X 1w ’ ' L JE ) L LIS ] " un ' ' ]
SUBIOIAL 133538 NN I 1) P71 L L TR T 6 s Iy um e
HE Afghanistan  Spectal Bevelser gl Water $umy t 5 ] 3 ] ) ¢ ) ] ¢ ] ) ] ) ) ’ '
. Egrpt Alexande 14 Stwagh ) Laer & 27 M b ts 15000 ' ] ¢ | L TT) ] ] ' ] ) ) ] (]
1% Eorpl Alevandeis Beer Explaston I 24000 0 79 0 tebn £ o070y ' ’ ' ' ' [ 24 ) ' ¢ nm ’
L 1E Eorpt Lhls Viltogt Seevicost ) S M B ® ey T 1 15000 LR ] ] ] (] ' b M ] ' ’ ’

N



.1 MIE: 19/19/80
= hes counky

Egnpt
{17]]
Eanpi
Egrpl
11771
{1
tanpt
16rael
Jordnn
Jordan
Jordan
dordan
Jordan
Jordian
Jordan
Jordan
Ltbanee
Lebanon
Lebonon
Por tugs)
Por lugi!
Srrha
$Srele
trrh
Toaisis
Tenisis
Tenisly
Tenisha
Tuaisis
Tenisid
Tohisid
Tenlsid
Tenlgls
Tunlshh
Yenep
Yenea
Tmin
Yemea
Yenta
Yedth
fesen
Yénen
Yemea

R R R S F S Y R R S R 2T £

e

Calro Braagh

Calro Sewerage

Catro Uslir Sysien

Coird Valer Syoite

Condl Chbies Wstiti B Sabid.
Candd Citied Waler § Sintt.
WS Tndl.Developaent
besalting Plast

fnin Uiler snd Seiberbg
Aqaba Severape

Irbid Uater ahd Shutrage

Trbid Valer tnd Sewtrage
Usler Systeus and Servicss gl
Waler Systens and Services Myl
Urga-Ruseils Uster
Borqu-Ruseife Ualer Sopply
Potable UalérbEnvir Sinitation
Polabit UaterbEavir Sanitatich
Rersl Polable Ualer

Basic Senilation |

fasle Banttalion 1)

Damadens Ualer |}

Danascet Ualer N

Proviscial Valer Supply
Blizerit Uelly (CARE)
CIRD:Kasserine(1d)
CIRD:PoYabYE Yates (00)
CIRD181 1 iana Yaler (0S)
CIRDWe ! Drilling (87)
Xairovin Uitdr Facihily

Lokt Potablt Uater

Leked Uedis Reabiditation
SHilne Reral Conterg

Siltant Malér Project

Kvrad Gater Sepply

Sandd Valir Supply

Sl Rerad Ualir Bystehs
Tatr Uater L Sewtr Disign
Vals Uster & Sewir Dedign
1818 thater nd Senigh

Talz Uater 4ad Sewire

Tais Uater Rehabitttation
Uster Sepply Systim Nanspesint

tro) 1o,

§ unn
€ 2nn
¢ 2amn
t d3tew
§ 20300ds
L 2630048
§ 2
§ 2710008
(W 7(1T7]
Lol
0 278033
L 2780211
8 2529
L 780250
8 278023¢
L 7802
¢ 2003N
$ b
b 2unm
L 159008
L 1ss0010
L 2760000
L 27260000
L 2800
$ sl
0 S0
§ 4500312
¢ 440l
? $4012
§ sibarte
6 sl
b
L ssmie
XTI
§ 222
¢ 0020
§ 2290044
8 2oy

Sy

1009
(W)
¢ minn}
¢ M

Pnoer 3

$1Avus Bes 0O sone

ﬂﬂ--ﬂﬂoﬂﬂﬂﬂﬂﬂﬂ-.-ﬂﬂﬂﬂ-ﬂﬁ"ﬂOcoooﬂ-oc-‘--’--".

[
]
n
n
n

Urban
Urban
Orban
rbin
trban
Orton
Haliontd
Pilel
Urban
L1{]
Urbas
Urban
Drban
rbaa
Ordas
Orban
Brban
Urban
i
ko
thban
trban
Drbas
o

* This Table provided courtesy of AID/S&T/H.

t
MAts 3

Ak ot B3 BN s BN 1222 N 2 e/ BN 40 BN o { | NN ot 1]
-

ts j2o0ed
ts 45
(1] Hin
ts k J1]]
[{] T} 1)
11 N
ts 3500
4 nm
1] mmn
£ AL ]
[ 10
1] 21000
(1] 1)
1 17000
ts HTT)
1] 1008
' 0
04

(1]

&

1]

]

113

ts

"

nn

g
- 2
g...%

2

r{ ][]

'V 1]

"o
127000
nn
1450
12¢m

15

"ns

0

' an
nn

kl}]

k1]

&

»n

w

1]

%)

nn

s

1

HEL)

Sih

437

T "
tmaAL 1522044

AL I

L1
Hsh

- .
3--------------0-

g-------------

L1/}

-2

"

coloovcoevele
-

-‘---’l---
g
- @

!-------------------

AR A & A K X X ¥ ¥

192

ARARAARABARARAS
[

-
8“
-
tab
-
. =
w o [V ]
--‘-z----
~
o
-

1478

| 1))

) ]

] )
L] n (111 M 70

e oS W W 1w vy e

-
-
-

<

xR
;---0-
covovcoece
coose

* o
3 te

B i e il e s i

-

(217 BN £ T3 I &1 VI 2713

' b ] ?

’ 0 o0 ysene

] ] ] ]

) ] ] ]

" ) ¢

) ] ] ]

) " s s

] ) ] ]

] ] ] ]

] ] ] ]

] (] (] ’

) ] ] )
I 1 T] 1) )

I TTT] 7000 ]

" s ] )
[T1.]] ) ] ]
] " e

" ) )

] ] ] ]

) ] ] )

] ] ] ]

) ) ] ¢

] ] ] )

¢ ] ’ )

] e ’ ’

] ) ] )

) ] ] ]

) ) ] ]

] ] ] ]

) ] ] )

' ] ] ]

) ] ) )

’ ’ [ ] ’

) ) ¢ ]

] ) ] '

' ) ] ]
150 N4 Wy  nm
1] ) ] )

] ) ) ]
1200 ] ] ]
k) ] ] ]
1] ' ] ]
1]} ) ] ]
fases  204v08  D3vvdr  1bmeme

LULTTI X U7 TG P T IF 11 1Y



iURRENT A.1.D. FUNDED WATER AND SANITATION PROJECTS#

COUNTRY PROJEET # PROJECT TITLE YR BEGIN YR END  SCOPE LIFE OF PROJECT
Grant /Loan US$ thousands

Burundi 66950109 Comaunity Water & Health 1983 1986  National 330
Lesotho 66320088 Rural Hater -k Sanitation 1979 1987  Multiprov 12,142
Halawi 66120207 Rural Water 1980 1985  Regional 6,000
Nali 66880229 Sahel Wells 1981 1984  Pilot 405
Nali 66250937 Yelimane:Tambacara Wells(9) 1981 1985 Pilot 155
Somalia 56490104 Coaprehensive GROWTR Dev. 1979 1983  Regional 6,956
Sudan 56500065 GEDAREF Municipal Water Supply 1983 1987  Urban 7,500
Sudan 66500050 Port Sudan Water Supply 1961 1984  Urban 2,000
Sudan 66500065 Water & Sanitation Project 1982 1985 Urban 6,000
Togo 66930210 Rural Water & Sanitation 1980 1987  Regional 11,739
Burkina 64860228 Rural Water Supply 1979 1984  Provincial 12,280
Phillipines 64920333 Barangay Water II 1980 1984  Provincial 2,537
Phillipines L4920333 Barangay Water II 1980 1984  Provincial 19,600
Asia Reg. 8790249 Rural Water Supply 1980 1984  Rural 600
Sri Lanka 63830063 Market Town Water Supply 1980 1982 Urban 2,000
Sri Lanka L3830043 Market Town Water Supply 1980 1982  Regional 6,000
D

Bolivia 65110458 Rural Sanitation 1977 1984  Provincial 3¢
Bolivia L5110458 Rural Sanitation 1977 1984  Provincial 4,000
Doa. Republic L5170120 Health Sector II 1979 1984  Provincial 8,000
E. Carib Reg. 65380098 Anligua Water Supply 1983 1986  National 3,075
E. Carib Reg. 15380098 Antigua Water Supply 1983 1983  Hational b, 625
Haiti 65210149 NGO Support I: Community Water 1983 1984  Rural 0
Haiti 63210147 Potable Water III 1981 1983 Regional 495
Honduras 65220233 Bay Island Developsent 1983 1984  Pilot 243
Honduras L5220165 Hunicipal Developsent II 1980 1984  Urban 3,000
Honduras £5220164 Rural Water & Sanitation 1980 1985  Mational 1,000
Honduras 15220146 Rural Water & Sanitation 1980 1986  National 19,500
Peru 63270221 Rural Water Systea/Sierra 1981 1985  Regional 1,000
Eqypt L2630089 Alexandria Sewage I 1977 1984  Urban 15,000
Egypt 62630100 Alexandria Sewer Expansion II 1979 1986  Urban 198,700
Eqypt 62630161 Basic Village Services 1980 1985  National 145,000
Egypt £2630091 Cairo Sewage 1978 1986 Urban 129,000
Eqypt 62630038 Cairo Hater Systes 1977 1985 Urban 61,400
Egypt 12630038 Cairc Hater Systes 1977 1985 Urban 30,000
Egqypt 62630048 Canal Cities Water & Sanitation 1979 1985 Urban 109,000
Egqypt L2630048 Canal Cities Water & Sanitation 1978 1985 Urban 60,000



"OUNTRY PROJECT # PROJECT TITLE YR BEBIN YR END SCOPE LIFE OF PROJECT
6rant/Loan US$ thousands
[srael 62710005 Desalting Plant 1975 1985  Pilot 20,000
Jordan L2780220 Aaman Water & Sewerage 1978 1984 Urban 39,000
Jordan L2780206 Agaba Sewerage 1979 1985  Regional 7,500
Jordan 62780233 Irbid Water & Sewsrage 1980 1989  Urban 2,500
Jordan 12780233 Irbid Water & Sewerage 1980 1985  Urban 21,000
Jordan 62780259 Water Systess & Services Mgt. 1983 1985  Urban 4,000
Jordan 12780259 Water Systeas & Services Mgt. 1983 1988  Urban 17,000
Jordan 62780234 larqa-Ruseifa Water 1983 1983 Urban 5,000
Jordan L2780234 larqa-Ruseifa Water Supply 1982 1982 Urban 10,000
Lebanon 52680330 Potable and Envir. Sanitation 1984 1984  Urban 22,000
Tunisia 66640312 CTRD: Potable Hater 1979 1983  Provincial 750
Tunisia 66640312 CTRD: Siliana Water 1979 1983 Rural 492
Tunisia 66640312 CTRD: Well Drilling 1979 1984  Provincial 2,190
Tunisia L6640318 Siliana Rural Centers 1978 1984  Provincial 3,300
Yeaen 62790044 Small Rural HWater Systeas 1979 1989  Rural 1,477
Yeaen 62790039 Taiz Mater & Sewage 1977 1983 Urban 11,200
Yeaen L2790039 Taiz Water & Sewers 1981 1983 Urban 3,000

tUpdated 10/19/84 [rom AID/SET/H



Table 5

A.1.D. OBLIGATIONS FOR WATER AND SANITATION PROJECTS BY REGION

DOLLAR AMOUNTS#

SEI::AL AFRICA ASIA  LATIN ANERICA  NEAR EAST ALL REBIONS
1973 0 0 2,400 630 3,030
1974 0 3,267 0 1,116 4,383
1975 300 14,000 7,889 69,605 91,794
1976 500 20,000 0 26,127 46,627
1977 500 6,800 4,743 98,738 110,785
1978 1,992 3,484 581 125,752 132,009
1979 7,528 3,500 8,75¢ 183,371 183, 153
1980 9,373 15,904 18,621 9,863 140,781
1981 15,015 10,150 - 876 176,150 201,991
1982 17,888 3,233 5,520 13,800 40,441
1983 12,75 1,300 13,845 208,906 234,801
1984 7,32 8,200 1,650 139,949 157, 161
1985 5,162 5,100 1,739 109,000 121,001

Total 78,370 95,138 46,423 1,228,007 1,467,938

A.1.D. WATER AND SANITATION LIFE OF PROJECT OBLIGATIONS, 1961-1990%+

LIFE OF

PROJECT $ 82,461 103,177 135,938 1,522,200 1,843,776

PERCENT OF 4 b 7 83

LOP

t In thousands of dollars
# Sose projects may not have been identified.
Information fros A.1.D. SLT/Health



CURRENT A.1.D. FUNDED WATER AND SANITATION PROJECTS#

COUNTRY PROJECT PROJECT TITLE YR BEBIN YR END  SCOPE LIFE OF PROJECT
Geant/Loan USs thousands
Burundi 86950109 Comsunity Water & Health 1983 1986  National 330
Lesatho 66320088 Rural Water &k Sanitation 1979 1987  Multiprov 12,142
Malawi 66120207 Rural ¥ater 1980 1985 Regional 6,000
Mali 66880229 Sihel Wells 1981 1984  Pilot 403
Mali 56250937 Yelisane:Tasbacara Hells{9) 1981 1983  Pilot 133
Sosalia 66490104 Cosprehensive GROKTR Dav. 1979 1983  Regional 6,334
Sudan 56300063 BEDAREF Municipal Mater Supply 1983 1987  Urban 7,500
Sudan 56300030 Port Sudan Water Supply 1981 1984  Urban 2,100
Sudan 56300063 Water & Sanitation Project 1982 1983 Urban 6,000
Teqo 66930210 Rural Water &k Sanitation 1980 1987  Regional 11,73%
Burkina 66860228 Rural Water Supply 1979 1984  Provincial 12,280
Phillipines 64920333 Barangay Water II 1980 1984  Provincial S,57
Phillipines L4920333 Barangay Watar I 1980 1984  Provincial 19,500
fsia Req. 68790259 Rural Water Supply 1980 1984  Rural 600
Sri Lanka 63830063 Market Town Water Supply 1980 1982  Urtan 2,000
3t Lanka 138300463 Harket Towa Nater Supply 1980 1982  Regional 6,000
Bolivia £5110438 Rural Samitation 977 1984 Pravincial 310
Bolivia L3110438 Rural Sanitation 1977 1984  Provincial 4,000
Dos. Regublic L5170120 Health Sector [I 1979 1984 Pravincial 8,000
E. Carib Req. 63380098 Antiqua Water Supply 1983 1986 Natiomal 3,073
E. Carid Reg. L3380098 Antiqua Water Supply {983 1983 National 6,423
Haiti 53210149 NEO Support I: Comsunity Water 1983 1984  Rural v
Haiti 63210147 Potable Water [II 1981 1983 Regional 493
Honduras 6322033 Bay Island Developsent 1983 1984  Pilet PL3)
Honduras L3220148 Municipal Developsent [ 1980 1984  Urban 3,000
Honduras 63220166 Rural Water & Sanitatian 1980 1983 National 1,000
Hondur as 15220146 Rural Mater & Sanitation {980 1986  Natienal 19,3500
Peru 63270221 Rural Water Systes/Sierra 1981 1983 Regional 1,000
Eqypt 12530089 Alexandria Semage [ 1977 1984  Urban 13,000
Egypt 62630100 Alexandria Sewer Expansion [I 1979 1986  Urban 198,700
Eqypt 62630141 Basic Village Services 1980 1985 National 143,000
Egypt 62630091 Cairo Sewage 1978 1986  Urban 129,000
Egypt 62630038 Cairo Hater Systes 1977 {963  Urban 41,400
Egypt (2530038 Cairo Water Systes 1977 1983 Urban 30,000
Egypt 62630048 Canal Cities Water & Sanitation 1979 1983 Urban 109,000
’qypt L2530048 Canal Cities Water & Sanitation 1978 1985  Urban 60,000



YRy PROJECT ¢ PROJECT TITLE YR BEGIN YR END SCOPE LIFE OF PROJECT
Geant/Loan UsSs thousands

Israal 62710003 Dasalting Plant 1973 1985  Pilot 20,000
Jardan 12780220 Assan Hater & Sewarage 1978 1984  Urban 39,000 .
Jordan 12780206 Agaba Sewerage 1979 1985  Regional 7,300
Jordan 63780233 [rhid Mater & Sewerage 1980 1989  Urban 2,300
Jordan 12780233 Irbid Extar & Sewerage 1980 1985  Urban 21,000
Jordan 62780257 Water Systess & Services Mgt. 1983 1985  Urban 4,000
Jordan 12780259 Water Systess & Services Mgt. 1983 1988 - Urban 17,000
Jardan 62780234 larqa~Ruseifa Water 1983 1983  Urban 3,000
Jardan L2780234 larqa-Rusaifa Water Supply 1982 1982  Urban 10,000
Lebanan 52680330 Potable and Envir. Sanitation 1904 1984  Urban 22,000
Tunisia 66640312 CTRD: Potable Water 1979 1983  Provincial 730
Tunisia 63640312 CTRD: Siliana Eater 1979 1983  Rural 92
Tunigia 66640312 CTRD; U2ll Drilling 1979 1984  Provincial 2,190
Tenisia L5440318 Siliana Rural Canters 1978 1984  Provincial 3,300
Yesen 62770044 Small Rural Water Systeas 1979 1989  Rural 1,417
Yesan 62790039 Taiz Mater & Sewage 917 1983  Urbam 11,200
Yeaen L2790037 Taiz Mater & Sewars 1981 1983  Urbam 3,000

dated 10/19/84 [rom AID/SAT/H
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Access To Potable Water: A World Overview

In all regions of the world a greater proportion of the urban
population than the rural population has access to safe water

(see Figures 1 and 2).

The percent of the urban population with access to potable water
in 1975 ranged from 50 percent in the Sahel to 84 percent in
Latin America (see Figure 1).

The percent of thé rural population with access to potable water
in 1975 varied from 19 percent in‘Latin America to G4 percent
in the Near East (see Figure 2).

Between 1970 and 1975, the latest year for which there is good
information, there was some increase in the percentage of both
urban and rural populations with an access to potable

water.

Areas in which the population has the lowest rate of access to
safe water are concentrated in West and Central Africa and in
Asia. In Latin America and the Near East a greater proportion
of the inhabitants has potable water (see maps).



Figure 1
PERCENT URBAN POPULATION WITH ACCESS TO POTABLE WATER
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POPULATION WITH ACCESS TO SAFE WATER
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Table 5

DEFINITION OF INDICATORS*

Access to Safe Water (% of Population) — Percentage of people with
Teasonable access to safe water. Safe water supply includes treated
surface water or untreated but uncontaminated water such as that from

protected boreholes, springs, and sanitary wells.

Access to Excreta Disposal (% of Population) -- Number of people served
by excreta disposal facilities as percentage of total population.

Excreta disposal may include the collection and disposal, with or without
treatment, of human excreta and wastewater by water-borne systems, or the
use of pit privies and similar installations.

Rural —— Villages or clearly rural areas with a large percentage of
population engaged in agriculture are usually classified as rural.
Comparability of rural population between various countries is often
affected by the lack of uniform definitions and varying concepts of .rural

areas.

Urban --The designation of areas as urban is usually based on the
concentration of clearly urban population. The wide variation in the
definition of the concept of "urban" used by individual countries limit

internztional comparability of data.

*Source of Definitions from World Bank.
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Access to Sanitation Facilities: A World Overview

In every region urban populations have greater access to
excreta facilities than do rural populations.

Between 1970 and 1975 there was only a slight positive or
negative change in the percentage of urban and rural
populations with access to sanitation.

World wide fewer people have access to excreta

facilities than to safe water. Areas with the

greatest need for sanitation include Central Africa, Asia,
parts of the Near East and Western South America. Countries
with the best access to sanitary facilities include parts
of the Near East and Latin America (see maps).



RURAL POPULATION WITH ACCESS TO SANITATION
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URBAN POPULATION WITH ACCESS TO SANITATION
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Protection and Use Maintenance of Sanitation Facilities. March, 1981,

Prepared for Mandara Mountains Water Resource Project, USAID Mission,
Yaounde Cameraon by Guy Steuart and Carla Ruil. C-Task No. 49.

4. WASH Technical Report 4. Evaluation Methods for Community Rural Water

Supply and Sanitation Projects 1w Developing Countries: A Synthesis of
Avajlable Information. March 3L, L98l. Prepared for the USALD

Mission, Malawi, by Robert Struba. C-Task No. 47.

5. WASH Technical Report 5. The Choice of lealth Status Indicators to
Evaluate Water and Sanitation Projects in North Cameroon: A Synthesis
of Avallable [ntormation. Aprl R . reparad fur Mancara
Mountains Water Resource Project, USAID Mission to the United Republic
of Cameroon, by Robert S. Struba and Raymond 8. [sely. C-Task #49,
(Also available in French.)

6. WASH Technical Report 6. Women, Water and the Decade. Presented at
the International Affairs Session of the American Water Works
pesociation, St. Louwis, Missouri, June 3, 1981 by Mary Elmendorf. QTD
#35.

7. WASH Technical Report 7. Facilitationm of Community Organization: An
Approach to Water and Sanitation Programs in Oeveloping fountries. June
I7, L98l. Prepared Dy Raymeond d. lsely. L-lask .

8. WASH Technical Report 8. Integratiom de L'Approvisionnement en Fau et
de L'Assainissement du MilTeu dans les Programmes de Soin Primaires,
Presented 1n S0usse, lunisia, AuUgust 31, Igﬁt Oy Raymond R. lsely., QTD

#52.

9. WASH Technical Report 9. Toward an Asia Bureau Water and Sanitation
Policy Statement. September, 1981, Prepared for the Office of Health,

Population and Nutrition of the Asia Bureau, USAID by James Thomson.
C-Task #98.

10. WASH Technical'Repqrt 10. Socia® and Economic Praconditions for Water
Supply and Sanitation Proarams. Prepared for A[D/PPC Dy Oenmis 8.
Warner, Septemner, 1981,




11. WASH Technical Report 11. The Role of Women as Participants and
Beneficiaries in Water Supply and Sanitation Programs. Uecember, 1981.
Prepared for the (ffice of Health by Mary L. Elmendorf and Raymond B.
[sely. C-Task #51. (Also available in French and Spanish.)

12, WASH Technical Report 12. Measuring and Evaluating Diarrhea and
Malabsorption in Association with Village Water supply and sanitation.

A Review of the Food wastage/ sanitation COSt Renefit Metrodology
Project (Guatemala), contract AlD/csd-2953, Dy an eExternal Panel of
txperts. Prepared for the (ffice of Health by Branko CvJetanovic,
Cincoln Chen, Richard Kronmal, Charles Rohde, Robert Suskind, Robert

Struba and Kenneth McElroy. December, 1941. 0OTD #19.

13. WASH Technical Report 13. Participants Manual for Sessions on Water
Supply and Sanitation: USAID Warkshop on Primary Health Care in
Africa, Novemoer 15-20, 1981. Lome, 10go. February, 1982. Prepared
for tne Africa Bureau, USAID by Raymond R. Isely, Craig R. Hafner,
Daniel A. Okun, Morris A. Shiffmam, Thomas Talbert and Marjorie L.
Kupper. OTD #53. (Also available in French.)

14, WASH Technical Report 14, Water Supply and Sanitation in Rural

Development: Proceedings of a Conference ror Private and volunca
Organizations, Uecemoer [-&, [98]. Sponsored Dy the National Council

for [nternationai Health and the WASH Project. OTD #457.

15, WASH Technical Report 15. Application of Health Education to Water
Supply and Sanitation Projects in Africa. October, 1982. Prepared by
Raymond B. [sely and Kathieen A. Parker. C-Task #176.

16, WASH Technical Report 16. Relating Imarovements in Water Supply and
Sanitation to Nutritional Status. Octaber 1982. Prepared by Raymond 8.
lsely. C-task #309,

17. WASH Technical Report 17. Water and Sanitation-Related Health
Constraints of Women's Contributions to the cconemic Develooment of
Communities. October 1982..Prepared by Mary Elmendorf and Raymond 8.

. [sely. C-task #310.

18. WASH Technical Report 18. Community Participation and Women's Role in
Water Suooly and Sanitation in Developing Countries: A Three—Part
Eibl1ograony Oy Author, Subject and Country. Novemoer 1382. Prepared by
Ellen Kendall, C-Task #235.

19. WASH Technical Report 19. Africa Bureau Domestic Water and Sanitation
Strategy Statement. January, 1983. Prepared by James Thomson. OTD #107.

20. WASH Téchnica1 Report 20, Guidelines for Human Resource Development
Planning in the Water Suoply and Sanitation Sector. October, 1983,
Preparea dy J.z.5. Lawrence and J.B. lomaro. C-task #265.

21. WASH Technical Report 21. Wemen's Rales in Water Suoply and Sanitation
in Develooing Countries: A Four-Part Riblioaraony by Author. Suoject.
Phase or Uevelocment, ind Lountrv. rebruary L98J. Ry Allca J, Smitn,
C-Task #8410.

22, WASH Technical Report 22. Hyman 2esourca Nevelopment: A Salac+ed and

Annot 31 liograonv fap Hsa in tvp Yarer Siunnly 2pa Saprcar-an




FIELD REPORTS

l.

10.

11,

12.

WASH Field Report 1. Socio-Cultural and Economic Characteristics of
Conditions in Ancash and La Libertad, Peru with Special Emphasis on
the Calle%ones de Huaylas and Conchucos: Questions to be Considered
1n_an tvaiuation of CARE-Sponsored Water Sewage and Health Projects.,
November, 1980. Prepared by CharTotte 0. MiTTer 010 #6.

WASH Field Report 2. Review of AID Rural Potable Water Programs -
Haiti. November 16-29, 1980, Prepared by James Arbuthnot. 010 #9.
WASH Field Report 3. Feasibility of Local Manufacture of the AID
Hand-Operated Water Pumo, and ot%er Fecnnologx Kggroor1ate Tor Rural
Water Su Programs 1n the Philippines. repared for USAID by

PRI T E. Eotts, Robert Rnight and Yaron M. Sternberg. April, 1979.

P
0TD #11.

WASH Field Report 4. Tunisia, Aspects of Well Drillin Rural Potable
Water Project - Report ¢n a Field Trip, December 20-27 , 190,

Prepared for USAID by Michael Glaze. 0710 #15.

WASH Fizid Report S. Dominican Republic Consultations on the Health

Sector Loan [I. Report of a Field Trip, January 26-30, 1981,
repared by Uennis B. Warner. OTD 421.

WASH Field Report 6. Report on the Pery Rural Water Systems and
Envirommental Sanitatiom Project. January 31, 1981. Prepared for
y Haro 1pman, #18.

WASH Field Report 7. Tanzania - A National Environmental Sanitation
Education Master Plan, relimnary Review. February Z2Z-varch L3,

- Prepared for USALD by Oennis B. Warner and Kenneth Woolf. OTD
#26.

WASH Field Report 8., Tanzania - Health and Environmental Monitoring
Project (HCMP): Recommendations for Project Paper Dess n Team.
Feoruary 22-March 13, 1981, Pregared for USALD by Dennis B. Warner
and Kenneth Waolf, QTD #26.

WASH Field Report 9. Contaminacion Ambiental en Ecuador. Prepared
for USAID Mission, Ecuador by Paul C. Oreyar, QTD #14.

WASH Field Report 10. Lebanon - Technical Recommendations for
Wastewater Treatment Demonstration (P31ot) Plancs for Lebanon.
gggc;éoIggf. Prepared tor USAID Mission, Eeoanon, Dy A.A. Kalinske.

WASH Field Report 11. Mayritania - Public Health Assessment of
Proposed Dams, Water-Related Diseases and Community Water Supplies.

??gcn, 198l. Prepared for USAID Oy Enil Malex and David Gorff. 07D

NASH-Field Report 12, E:yador - Institutional Develooment for [ENS:
[nstituto Ecuadoriano da Nbras Sanitarias, Marcnh, 1981, Prenared
:gs JSA[D by Charles 3. P1neg, Aenry /an and Guillermg Orozzca., 0TD




13.
14,
15.
16.
17.

- 18.

19,

20,
21.
22.
23.

24,

WASH Field Report 13. Projecto de Sistema de Entrega de Salud Rural
Integrado - Saneaminento Rural. March, 1981. Prepared for USAID
Mission, E G l

cuador, by Gonzalo Medina. OQOTD #24.
WASH Field Report 14. Targets of Opportunity for WASH: Report of a

Reconnaissance Visit to India and Bangladesh, February 20-March 7 -
1981. Prepared ror USAID by Raymond g. Isely. 01D #53.

WASH Field Raport 15. Guatemala - XIII Central American Congress of
y

AIDIS, Guatemala City, March 15- R . Prepared for
Charles 3. Pinea, Marchn, 1981, O #30, .

WASH Field Report 16. Indonesia - Rural Sanitation and Manpower
Devlopment Project (RSMJ). The Development of Approoriate Technoloa
and the [morovement of Curricula for Training of Sanitarians, March,

- Prepared for the USAID Mission, [ndonesia, by Clarence E.
Calbert and Robert A. Gearheart. OTD #25.

WASH Field Report 17. Jordan - Reccmmended Wastewater Treatment
Guidelines for the Hashemice Kingdom of Jardan. April, 1981.
Prepared for the USALD Mission, Jordam, by Harris F. Seidel. OTD
#31.

WASH Field Report 18. Coardination of WASH Informationm Activities

and Exchange with International [n?onnat1on'ﬁenters, Holland and
England. §pr1l 5-1/, 1981, Prepared tor USAID Wasn1ngton Dy James
E. Beverly, O0TD 432.

WASH Field Repart 19. Village Water Suoply and Sanitation in
Northeastarn Thailand. July, 1981. Prepared for the USAID Mission,
Thailand, by James Arbythnot and Robert H., Thomas. OTD 438.

WASH Field Report 20. Technical Assistance in the Manﬁfactufe and

Quality Control of the AID/Rattelle Handpump in the Dominican
Reguol1c. June, 1981. Prepared for the USALD M1ssion, Oaminican

Republic, by Robert Knight. 0TD #1.

WASH Field Report 21, Plan for a Health Education Comoonent for the
Health Sector II BRilatera] Assistance Project in the Jominican
Republic. July, 19871, ﬁrepared for the USAID Mission, Oominican
Republic, by Charles Llewellyn. 0TD #21.

WASH Field Report 22, Evaluation of Yemen Water Suoply Systems
Management Project. August, 1981, Prepared for the USAILD Mission,

Yemen Arab Republic, by Martin Lang and Clarence Calbert. OTD #39.

WASH Field Report 23. Plan for the Health Impact Evaluation of the
Health Sector I! Bilatera] Assistance Project in the Dominican
Reoudlic, August, 1987, Prepared for the USAID Mission, Oominican
RepudTic, by Paul Howard and Robert J. Struba, QTD #21. '

WASH Field Renort 24, Communitvgﬂgter Suoply and Sanitation in
Burundi: Reoort of an Evaluation Team. October, 1987, Prepared for
the USAID Mission, Burundi, by Raymond Isely, David R, Goff and
Herbert B8lank. 0TD 136,
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25,

26.

27.

28.

29,

30.

31,

32.

i3.

34,

35,

36,

7,

WASH Field Report 25. Water and Sanitation Alternatives for Southern
Italy Disaster Relief. Uecember, 1980. Prepared tor USAID Washingtan
by David R. Goff and Michael A. Kostur. CTD #13.

WASH Field Report 26. Appropriate Technology for Rural Water Supply

-and Sanitation in E1 Salvador: A Brief Review and Bibliography.

September, 1981. Prepared for the USAID Mission, E| Salvador, by
Charles S. Pineo. QTD #17.

WASH Field Report 27. Strateqy for Implementation and Evaluation of

the Togo-Rural Wells and Sanitation Project. .c.ober, 1981. 4
Prepared for the USAID Mission, Toga, by Felix Awantang. 0TD #45.

WASH Field Report 28. Rural Sanitationm and Manoower Development

Project: Appropriate Tachnology z.d [nformation Oissemination,
ctover, . Prepared for the U 1ssion, Indonesia, by Robert

A. Gearheart, QTD #44.

WASH Field Report 29. Participation im a Workshop on Primary Health

Care, August 31-September 3, 1981, Sousse, lunisia. Uctober, 1381,
Frepared for Bureau of the Near East, USALD, by Raymond B, Isely.

gTo #52. -

WASH Field Repart 30. UNICEF/PAHO Jaoint Workshop on Drinking Water
and Sawitation in Rural and Urban Slum Areas - Lima. Peru, November
- . Uecemoer, . Report o 11 T. Chanlett. #5.

h 4

WASH Field.Report 31. Intensive Session on Water Sanitation and
Health cducation: A Worksnop Held at UNICLF Headquarters, New York,

April 22-23, 1981. Oecember, 1931. Prepared by Raymond R. lsely.
0%0 #37. .

WASH Field Report 32. Hydrogeological Reconnaissance of the
Yelimare-Tambacara Area of Mali with Reference to the Viliage Wells
roject. Feoruary, . Prepared Dy George iaylor, 304,

WASH Field Report 33. Envirommental Health in Egyot: A Sectoral
Assessment and Recommendacions. April, .982. Praepared by Uennis 8,
Warner and David Oonaldson. OTD 462.

WASH Field Report 34, A Prooosed Action Plan for a National Training

Program in the Water Sector for the Hashemite Xingdom of Jordan.
eptemoer, - Ken Woolf, Jonm Austin, Walter Pinto-Costa. 495,

WASH Figld Report 35. Scope of Work for the Health Nutcome
Evaluation of the Health Sector 1 Project 1n the Jominican Reoublic,
eoruary, - Frepared oy Kenneth McLaroy. | #98.

WASH Field Report 36, Mupicipal Water Conservation in Jordan:
Reoort of a Seminar, repared 0y James L. 1gilvie,

0TD 439,

WASH Field Report 37. Qommunity Water Supoly and Sanitation in

Sudan, April, 1982, Z§epared for the USAID Mission to the
Nemar, J

Jemocratic Republic of Sudan by Charles G. Chandler, Frank P. Araujo
and tddv X.C. La. OTD 4RnN.



38,

39.

40.‘

41.

42.

43,

45,

46.

46.

47,

WASH Field Report 38. Recommendations for the Rural Water and
Environmental Sanitation Project in Peru. April, 198Z. Prepared for
the USAID Mission, Peru by David Donaldson and Charles S. Pineo. OTD

#74,

WASH Field Report 39. Integration of Health Education in the CARE
Water and Sanitation Project in Indonesia. April, 1982, Prepared
for the USALD Mission to tne Republic of Indonesia by David Drucker.
0TD #73.

WASH Field Report 43. Para Village.Water Supply: Pre-Feasibility

Report. April, 1982. Prepared for the Social Development Attache,
U.3. -Embassy, Brazil, by William M. Turner. O0TD #66.

WASH Field Report 41, Testing of the Portable Watar Purification and
Disinfection Units of the Qffice of Foreign Disaster Assistance

AY. Aoril, 1982. Prepared for the Office of Health, AlD, by the
WASH Project. OTD #83. (Limited Distribution)

WASH Field Report 42. Water Supnly and Sanitation and Diarrheal
Disease Control in the Comorehensive Health Imorovement Project -~

Province Specific (CHIPPS) in (ndonesia. April, 1982. Prepared for
the USAID Mission to the Republic of Indonesia by James Thomson. OTD
#79.

WASH Field Report 43. Technical Training of Peace Corps Volunteers
im Rural Water Supply Systems in Morocco. May, 1982. Prepared far

:2? USAID .lission to the-Kingdom of Morocco by Keith Sherer, 0TD

WASH Field Report 44, Evaluation of Practical Training of Sanitation
Agents: 3Jine-Saloum, Senegal Primary Health Care Project. June,
1982. Prepared for USAID Mission Senegal, by Thomas C. Leonhardt and
Felix Awantang. (TD #78.

WASH Field Report 45. Training of Trainers Workshoo for Technical
Training in Water Supoly and Sanitation. June, 1982. pPrepared for
the Office of Healthn, by James Carney and Louise McCoy. OTD #80.
WASH Field Report 46, Proposed Measures for Reducing Costs in Infra-
structure and Urbanization Projects ror Low [ncome Housing 1n
Honduras. June, 1982, Prepared for the Regional Housing Office in

gszyral America, USAID Missiom, Honduras, by Octavio Cordon., QTD

WASH Informe de Campo 46. Medidas Proouestas para Reducir Costos en
Praoyectos de [nfrastructura y lUrbanizaciones de Vivienda Minima.
Junio, 1982. Preparado para de la Oficina Regional de Vivienda en
Centro America vy la Mision USAID, Honduras, Octavio Cordon. OTD #94,

wASH Fje{d Report 47, Renrogramming of the Ruyral Sanitation 2rojecs
in Bolivia. August, 1982. Prepared by Charles Stevens for the USA[D
Mission to the Republic of Bolivia, OTD #93.




48.

49.

50.

5l.

52.

53.

54,

55.

56.

57.

58.

59.

WASH Field Report 48. Coordination of WASH- Information Activities and
Exchange with International Information Centers. (PAHO/CEPIS-Peru)
Trip Report #2. July, 1982. Prepared for USAID 0ffice of Health,
Bureau for Science and Technology, by James Beverly. 07D #32.

 WASH Field Report 49. An Assessment of the Method of Training

Pramotors of the Ecuadorian [nstitute of Sanitary Works Ambato,
Ecuanrz ﬁax I7 to June I, 1987. July 1982. Prepared ror USAID

» ® u ’
7ssion, Ecuador, by Hortense Dicker. QTD 496.

WASH- Field Report 50. Well Drilling Assistance for the Health Sector
Loan IT Project im the Dominican Republic. July, 1982. Prepared for
USAID Mission, Dominican Republic, by William M. Turner. 0TD #97.

WASH Fieid Report 51. A Rural Water Supply and Sanitation Training
Course for Peace Corps volunteers in 10g0. July, 1982. Prepared for

USAID Mission, Republic of logo, by Yolande Mosseau-Gershman. OTD
#45, .

WASH Field Report 52. Implementation Plan for Unsewered Areas

Demonstration Project in Greater Cairo. Septemper, 1982. Prepared for
USAID Mission, Republic of Egypt, Dy Dennis Warner, Leo St. Michael,

Richard Sullivan and Jdmes Arbuthnot. QTD #77.

WASH Field Report 53. Recommendations for Initial Water and
Sanitation Decade Planning Activities in the Central African
Republic. September, 1982. Prepared by Dennis Warner. QTD #106.
(Also available in Frencir.)

WASH Field Report 54. Philippine Handuump Program, August, 1982.
Prepared for the USAID Mission, Philippines, by P. Alan Pzsihkevitch
and Tyler E. Gass. OTD #0. '

WASH Field Report 55. Night Soi! Oisposal and Effluent Reuse in
Masery. September, 1987, Prepared for USAID Mission, Lesotho, 9y

Daniel A. Okun and Johm Briscoe. 0TD #88.

WASH Field Report 56. Selection of Alternatives to Gravity Flow
Systems for Rural Communities: A Workshop to Train Guatemalan
Engineers inm Pumping |ecnnolody. septemoer, 1982. Prepared for the
USALD Mission, Republic of Guatemala, by Daniel A, Edwards. OTD #16.

WASH Field Report S7. Evaluation of Level TTI-A Pilot Water Systems
inm the Philippines. September, 1982. Prepared for the USAID Mission,

Philippines, by tmmett F, Lowry. QTD #43.

WASH Field Report 58. Environmental Sanitation Master Plan for
Training and Education in Tanzania. Septemner, 1982, Prepared for the

USA[D'Miss1on, Tanzania, by Rooert Gearheart, .Jonhn 8riscoe and
Eugenia Eng. OTD 475,

WASH Eie1d Report 59, Implementacion al Proyecto. Santa Elena Meals
for Millions Ecuador. Novemoer, 1982. Prepared by YVictor t. Aquayo.
07D #102.




60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

7.

72.

WASH Field Report 60. Second Training of Trainers Workshop for
Technology Transfer in Water Sunolx and Sanitation. Novempber, 1982.

Prepared by Fred Rosensweig and James Carney. 01D #90.

WASH Field Report 61. In-Service Technical Training and Program

Review of Peace Corps Volunteers in Rural Water Supply Systems in
Morocco. November, E§§Z. Prepared by Keith Sherer., Gi% #L111.

WASH Field Repart 62. Training of Trainers for SANRU-86 Health
Project, Kinshasa, Zaire, July 13 - August 13, 1982, Prepared by
Jocelyn Carfson. OlTd #1000, ‘

WASH Field Report 63. A workshog for the Design of Low Cost Water
gystems in Ecuador. Noverber, 1982. Prepared by 0onald T- LaurSa.
aYi~s103.

WASH Field Repoert 64. Coordination of WASH Information Activities
and Exchan e with International Information Centers, Trip Report 43,
Asia.™ December, L9R2. Prepared by James E. Beverly. 010 #32.

WASH Field Raport 65. Feasibility of Rural Groundwater Develooment in
Honduras. Deuembar, 1982, Prepared by William M, Turner. OTD #L15.

WASH Field Report 66. Watar and Waste Needs of Metrooolitan Beirut
and Surrounding Areas., ecemoer, « Prepared by Robert H,
Thanas, Robert J. Kachinsky and Max S. Clark, [II. OTD #124.

WASH Field Report 67. Urganization of a Collogquium aon Rural Water
Suoply and Sanitation, Kassarine Tunisia, Novemoer 23-26, 1982,
;;gaareﬁ by Fred Rosensweig and Raymond 8. Ise y. January, 1983, 0TD

WASH Field Report 68. A Workshoo for the Provincia! Waterworks
Authority of Thailand: Team Buiiding for Management, Movember 1-5,
1982, January, [983. Prepared Oy Uaniel B. Eawards. NT0 #123.

WASH Field Report 69. Diagnesis and Recommendations for Rural Water
and Sanitation Systems in Honduras. vanuary, 1983, Prepared by
Charles 3. Pineo ana Henry Van, O0TD #101.

WASH Field Report 70. Training of Indian Health Service Engineers
and Sanitarians as Trainers for the Peace Corps: Workshop Report and

rg}ner Guidel 1nes. ebruary, - Frepared by Wilma Gorm ey.
flll.

WASH Field Report 71. Evaluation of Foster Parents Plan's Water
Sunply and Sanitation Projects 1n Yogyakarta, Indonesia. May, 1983,
Prepared by Shirley Buzzara and Robert A, Gearheart. 0QTD #4117.

WASH Field Report 72. Formulation of National Water Supoly and
Janitation Strateqies in the Central African Resunlic. Prepared by
Kifat Barokas. Pierre X, Leger and Oennis 3. Warner, April, 1983,
0TD#106. (Also available in French) .




73.

74,
75,

76.

77.

78.

79.

80.
8l.
82.

83.

84,

WASH Field Report 73, Training in Spring Capping for Field Agents in
Zaire, March, 1983. Prepared by David Goff. OTD #100.

WASIHH Field Report 74. Emergency Water Supply Assistance Durin
Floods.in Ecuador, December 1982 - January 1983. March, 1983,

Prepared by Fred Reiff. OTD #42, (Draft)

WASH Field Report 75. Formulation of the CARE Multi-Year Plan for
Water Supply and Sanitation in Cameroon. March, 1983, Prepared by
JORN Tanaro and El1zabeth Heilman. UTU #118.

WASH Field Report 76. A Technical Managerial Review of AID Handpump
Programs Including Those in Sri Lanka. the Philippines, the Dominican -

Republic_and Honduras. March, 1983. Prepared by David Donaldson.
ﬁlg #113. )

WASH Field Report 77. Seminar on Rural Water Supply and Sanitation

for Private and Voluntary Agencies in Haiti. May, 1983. Prepared by
David Yahalem. OTD #129.

WASH Field Report 78. Burundi Commnity Water Supply and Sanitation
Project. March, 1983. “Prepared by Felix Awantang. OTD #137.

WASH Field Report 79. Development of a Short-term Plan for Solid
Waste Management in Greater Reirut. Marc , . Prepared oy Max S.
Clarke. UID #13¢,

WASH Field Report 80. Comparative Costs of the AID Tvype Pumo
Fabricated inm the Dominican Republic and the U.,S. Manufactured
Moyno-Pump. April, 1983. Prepared by Justin H. Whipple, QTD #130.

WASH Field Report 81. Diagnostico y Plan de Trabajo Para La
Construccion de Pozos £ Instalacion de Bombas Manuales Para Aqua en
Honduras. April, [983." Prepared Dy Henry Van, QTD 489,

WASH Field Report 82. Evaluation of the Togo Rural Water Supply
Project: Qbservations of a WASH Participant. May, 1983. Prepared by
aymond B. Isely. QTD #145., :

WASH Field Report 83. Evaluatiom of CARE/Indonesia Water Supo!
Projects. May, 1983. TPrepared Dy Robert A. Gearneart. UTD ¥I3£.

WASH Field Report 84. Evaluation of Health and Social Benefit of

8s,

36.

Springs Capped for Irrigation, Further Adapted for Uomestic Use In
Central Tunisia. May, 1983. Prepared by Raymond B. I[sely. 010 #120.
WASH Field Report 85. Technical Assistance to Manufacturers of AID

Handoumos and Roboscreens in Honduras: Phase [. May, 1983. Prepared
Oy den t. James, Jr, OTU #29.

WASH Field Report 36. An Assessment of the Water and Sanitation
Sector in the Peace (oros ?roaram: Role of the (ffice of Prodram
evelooment. May, . Frepared Oy Jonn A, Tomaro. 10 #L09.
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87.

88.
89.
90.

9.

2.
93.A
94,
95.

9.

97.
98.

99,

100,

WASH Field Report 87. Testing Training Manuals for Rainwater Roof
Catchment and Soring C3appin stems 1n Workshop ror logalese
Jevelopment Agents. June, l§§§. Prepared by Henry L. Jennings. QTD

#116.

WASH Field Repart 88. Preliminary Planning for Rural Water Supply
Alternatives in Zaire, June, 1983. Prepared by David Goff, QTD
#1461,

WASH Field Report 89. Evaluation of the Feasibility of Manufacturing
and Marketing the AID-Design Handpump and Roboscreen in Peri. June,

1983. Prepared by the WASH Project. 01D #L14.

WASH Field Report 90. The Minyambou Community Development Water

Project and Water Supply in.lrian Jaya. June, 1983. Prepared by
Scott Faiia. Q1D #L33. :

WASH Field Report 91. A Workshop on Sanitation in Bakel, Senegal,

April 20 - May 4, 1983 and an Assessment of Environmenta! Health
onditions. 5une, [9R3. Prepared Dy Fred Rosensweig and inomas

Talbot. OTD #147,

WASH Field Report 92. Public Health Education for Low-Cost
Sangtation in Tanzania. June, 1983. Prepared by John W. Hatch, OTD
#L42., .

WASH Field Report 93. Latrine Construction Workshops, Las Matas de
Forfan, Dominican ReoubTic, April 4-15, 1983, April 25 - May &, 1983..
June, 1783, Prepared Dy Winanne Kreger and Henry vVan. O10 #1343,
WASH Field Report 94, A Workshoo for the National Water Supply and
Orainage Board of Sri Lanka, June 6-10, L1983. August, 1983. Prepared
By Daniel B Efwaras 0T 138

WASH Field Report 95, Sanitation Feasibility for Kanye Village,
Bostwana. July, 1983. Prepared by Joseph Gadek and Hildegard M.
VanTankveld. OTD #95.

WASH Field Report 96, Water Supply Program of Foster Parents Plan in
Haiti. July, 1983, Prepared by Donald T. Lauria. OTD #.40.

WASH Field Report 97. A Seminar on Water Supply and Sanitation
Strategies in the Central African Republic. Juiy, 1983.. Prepared by

Thomas C. Leonhardt. OTO #106. (Also available in French).

WASH Field Report 98. Status of AID Type Handoumps in the Dominican
Republic. July, 1983, “Prepared Dy Fernando Pareja-Gil and Aenry

Van. GTD #143,

WASH Field Report 99, Training in Health £ducation and Sanitation
Premotion for Rural Water Projects in Malawi. August, 1983.
Prepared Dy Louise McCoy. 010 #144,

WASH Field Report 100. USAID Handoumo Proaram in Tynisia.
September, 1983, Prepared Dy Ph1111p W. Potts. OT0 #63. (Also
available in Franch).




101.

102.
103.

104,

105.

106.

107.

108.

109,

110,

111.

112.

113.

114,

118,

WASH Field Repcrt 101. Technical Assistance for Handpump Component
of the Health Sector Loan LIl Project in the Dominican Republic.
August 1983, Prepared by Paul F. Howard and Robert Knight. COTD #48.

WASH Field Report 102. Endurance Tests of Robavalves, September,'
1983. Prepared by Yaron M. Sternberg and Robert Knight. QTD #71.

WASH Field Report 103. Evaluatiom of Locally Available Handpumps in
Honduras. October, 1983. Prepared by Terrence L. Moy. OTD #85.

WASH Field Report 104, Assessment of the Environmental Sanitation
Construction Component: Integrated Health and System Project in
Guatemala. Novemoer 1983. Prepared Dy Henry Van. 010 #L50.

WASH Field Report 105. Malawi Self-Help Rural Water Supply Program:
A Mid-Term Evaluation of the USAID Financed Project. November 1983,
Prepared by Dennis Warner, Raymond lsely and Jo%n“Briscoe. O0TD #149.
WASH Field Report 106. Evaluation of the CARE Water Supply Program
in Kenya. February 1984. By David Donaldson. Q1D #157.

WASH Field Report 107. Evaluation of the Technical and Community
Participation Approach of CARE-Assisted Rural Water Supply Praject in
Indonesia. February 1984, By Robert A. Gearheart and Subiarto :

Wartono. OTD #155.

WASH Field Report 108. Strengthening the Management of the Public
Health Inspectorate of Swaziland. Oecember 1983. By Harry Phillips
and kva er. Uit .

WASH Field Repart 109. An Assessment of the Qffice of Mationale de
1'Assainissement (ONAS) Thirty Cities and Greater junis GComolimentary
Project. February 1984, By John B. Tomaro, John H. Topik, and Thomas
M. %alla. 0TD #158.

WASH Field Report 110. A Workshop on Handpumo Ins3tallation and
Maintenance in Riobamba, Ecuador, October 17-27, 1983. January 1984,
y Andrea Jones an an Paskevitch. -

wASH Eield Report 111, Health Information System Development in the
Dominican Republic. Jamuary 1984, 8y Kanneth R. McLeroy and Michael
C. Connelly, QTD #99 & #103.

WASH Field Report 11Z, The Effect of Nrought Conditions upon Village

Water Supply and Public Health in Mauritania, January 1984, By Ralph
E. Predle. OTD #172.

WASH Field Report 113, Evaluation of the Third Housing Guaranty

Project in the [vory Coast. February 1984, 8y Josepn Haratani and
Harvel Seoast1an..6f5 3164,

WASH Field Repart 114, Latrine Construction Workshop. Gerihun,
Sierra Leone, 28 November-J llecemoer [933. January 1984. By .ernon
Razak and Max Xroschel, QTD #166.

WASH Field Regort 115. Trzining in Rainwazer Catchment for SANRU-36
1il1lage Health Workers ana 2eace CAarns /aiuntsars Aaren | wnd v




) 116.

117.

118.

119.

120.

121.

122.

WASH Field Report 116. Evaluation of Well Drilling Equipment for
Bolivia Rural Water Supply and Sanitation Program. March 1984. By
William furner. OIU #1/3.

WASH Field Report 117. Training in Water and Wastewater
Institutional Programs: Long-1erm, Short-lerm and Study rours. March
1384, Ry wilma Gormley, Uonna Kﬁtﬂony and Daniel anaris. OI0 #160.
WASH Field Report 118. Training in Water and Wastewater Qperations

and Maintenance: Sources of Training Materials. March 1984. By
Wilma Garmley, Donna Anthony and Daniel Edwards. 07D #160.

d
WASH Field Report 119. Review of Institutions im the Water and
Sanitation Sector im the Near East. 1984, By David Laredo and James
A. McCaffery. 01D #159.

WASH Field Report 120. Swaziland Rural Waterborne Disease Control
Project: A Mid-Term Evaluation. March 1984, By Jacques Faigenblum,
Dennis Long and Uewolre Miller. OTD #168.

WASH Field Report 121. A Study.of the Community Promotion Comoonent
of the Rural Sanitation Project in Nolivia. March L1384, By Jasepn

Haratani. O1D #1/3.

WASH Field Report 122. Training'of Trainers Workshop for Handpump
Installation and Maintenance im Sri Lanka, February 12-26, 1984,
April 1984. Wilma Gormiey and Alam Pashkevich. OTD #138.
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COMPUTERIZED DATA



The following is a list of commercial databases that deal primarily with
water on both domestic and international levels. These databases can be
accessed through CDIE/DI. When requesting a literature search, DI recommends
that the request be as specific as possible (all of the below databases have a
minimum of 25,000 entries for 'water'.)

AQUACULTURE:

This database provides access to information on the growing of marine,
brackish, and freshwater organisms. Subject coverage includes disease,
economics, engineering, food and nutrition, growth requirements, and legal
aspects of water organisms. :

AQUAL INE:

Aqualine provides access to information on every aspect of water, waste water,
and the aquatic environment. Coverage includes water resources development
and management, drinking water quality, water treatment, sewage systems,
sludge disposal, groundwater pollution, river management, tidal waters,
quality monitoring, and environmental protection.

AQUATIC SCIENCES ABSTRACTS:

This is a comprehensive database on life sciences of the seas and inland
waters as well as related legal, political, and social topics. It includes
information on oceancgraphy, fisheries, aquatic biology, and water pollution.

COMPENDEX:

The Compendex database provides abstracted information on engineering and
technological literature. There are more than 107,000 citations in this
database for 'water'.

FLUIDEX:

This database provides indexing and abstracting of every abstract of fluid

engineering, including theoretical research and the latest technologies and
applications. Subject coverage includes aerodynamics, wind energy, coastal
and inland fluid engineering works, offshore technology, multi-phase flow,

mixing/separation, flow measurement and instrumentation, fluid power, pumps
and pump technology, etc.

WATER RESOURCES ABSTRACTS:

This file covers a wide range of water resource topics including water
resource economics, ground and surface water hydrology, metropolitan water
resources planning and management, and water planning, water cycle, and water
quality.

?Z[;\l/



WATERNET :

Emphasis is on technical reports and studies from water utilities, regulatory
agencies, and research groups in the U.S., Canada, Latin America, Mexico,
Europe and Asia.



