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Water and Sanitation in Emergencies

1. Objectives and Intended Audience

The objective of thisreview isto provide ashort, accessible overview of what may
be considered "good practice' in the field of emergency water and sanitation. Itis
amed primarily at NGO field staff who are not speciadists in water and sanitation
but who may, in the context of some future emergency operation, be involved in
decisions about water and sanitation activities.

The review is not therefore intended to be a technical manua. Such manuals are
available and easily obtainable (see Annex 1). However their language and technical
emphasis make it difficult for non-specialist personnd to use them effectively to
‘read into' the subject. It is assumed that readers who require more detailed
technical information will make use of such manuals. To increase its accessbility
to non-specialists this review incorporates the following features. the use of
technical language has been minimised; points are supported where possible by
actual examples drawn from recent relief programmes, and "good practice' is
considered in relation to seven scenarios which have been selected to represent the
range of situations likely to be faced by relief agency personnel.

These scenarios are considered in Chapter 7. Four of the scenarios involve
popul ation displacement: into arid areas, into hilly or mountainous areas, into areas
of abundant surface water and into areas of existing settlement. Displaced
populations invariably create acute demandsin thewater and sanitation field and the
subj ect of emergency water and sanitation (as represented by the accumul ated body
of experience and literature in the field) haslargely focused on their needs. One of
the key technical manuals devel oped during the 1980s focuses solely on the needs
of refugees and internally displaced populationst. The present review attempts to
broaden this focus by also considering "good practice' in relation to resident
populations affected by drought and other "natural’ hazards and these scenarios
form two of those considered. Although the majority of emergency water and
sanitation activities continue to be undertaken in arural context, experiences, such

! UNHCR (1982) in Annex 1.
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as in the former Yugodavia, in Irag and in Monrovia, Liberia, have increasingly
forced NGOs to consider undertaking such interventions in urban contexts al so.
The final scenario therefore is that of urban areas. Additiona information is
provided in seven Annexes. Further documentary resources and useful contacts
areprovided in Annexes 1 and 2. Key technical guidelinesdevised by UNHCR are
provided in Annex 3. Useful checklists, guidelines and other information which
may not be easily obtainable by field-based personnel are aso provided. A
checklist for environmental needs assessment is provided in Annex 4; guidance on
preventing the spread of cholera in Annex 5; a checklist for taking account of
gender considerations in Annex 6; and the use of chlorine as a water disinfectant
in Annex 7.

A mgor difficulty in preparing areview such asthisliesin identifying what actualy
congtitutes "good practice in the field of emergency water and sanitation. Factors
contributing to this difficulty include the following:

- despite having many common themes, few emergency programmes are
exactly alike and it is therefore difficult to generalise about "good practice’;

- the subject area is not only complex and multi-disciplinary but also has

strong linkages with other subject areas, notably health, and is consequently
difficult to define precisdly;

- the field is highly speciaised, with comparatively few individuas having
developed aparticular expertiseinit, and with poorly devel oped mechanisms
for the professiona exchange of information;

- few agencies disseminate or publish information on their experiences and it

is difficult to identify "good practice on the basis of the limited
documentation currently available.

As aresult, a sense of what constitutes "good practice' in the field is ill emerging
and is currently only poorly developed. This review cannot therefore claim to be

2
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a definitive statement. Instead, it attempts to overcome the problems by drawing
on the knowledge and experience of practitioners from different agencies and
backgrounds, with familiarity with different geographicd areas. It should therefore
be regarded as a step in the process of stimulating discussion and encouraging the
emergence of a widely shared sense of good practice, which can be reflected in
subsequent versions.
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2. Water and Sanitation in the Context of Environmental Health

2.1 Environmental Health

Thisreview is concerned primarily with water and sanitation in emergencies. But
agencies consdering any interventions in this area ought to be aware of the wider
Issues relating to environmental health programmes. Environmental health relates
to theimpact that their environment can have on apopulation. Environmental health
programmes include technical inputs related to water, the disposal of excreta and
solid waste, vector control, shelter and the promotion of hygiene. As such water
and sanitation programmes contribute only in part to the overall environmental
health of a population. Consider, for example, the lack of adequate shelter in sub-
zero temperatures, or the impact crowded conditions in a refugee camp can have
onthetransmission rates of communicable diseases. Modifying an environment to
makeit lessfavourableto disease-carrying organismssuch asfliesand rats (referred
to asvector control), or minimising the areas of stagnant water around a popul ated
area by means of good drainage, can play a significant role in reducing the
transmission cycle of a number of diseases.

Box1
Sanitation

The term “sanitation' is often taken to refer only to the disposal of human
excreta. The concept of “environ-mental sanitation’ will be used throughout
this review and refers to the hygienic disposal of human excreta, solid
wastes, wastewater and the control of disease vectors.
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Thereisagrowing recognition that water and sanitation needs should not belooked
at inisolation, but should form part of a holistic programme attempting to address
the total environmental health needs of an emergency-affected community.
Environmenta hedlth interventions should be designed to complement each other,
the goa being to gain the maximum benefit from any single intervention. The
success of an environmenta health programme largely depends upon how the
component parts relate to each other and water and sanitation can be considered
as the foundation of such a programme. As a genera guide it is unredlistic to
expect to improve the hedth of a community unless there is understanding of the
diseases that are most likely to affect them. Certain infectious diseases either rely
on water (water-borne) or lack of adequate hygiene (water-washed) for their
transmission. The am of awater and sanitation programme in an emergency isto
attempt to modify the environment in which the disease-carrying organisms are
simultaneoudy most vulnerable and threatening to humans.
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Excreta-related Disease Transmission Routes

‘Hardware' and ‘software’: The Hardware 1S made up of the programme
elementsinvolved in the supply of water and the construction of latrines. Thusin
thewater field the "hardware' e ementsinclude thelogistics of tankering operations,
well deepening, boreholedrilling and the construction of piped distribution systems.
In the sanitation field the "hardware' elements include the construction materias;
digging the pits, making the squatting dabs; construction of the shelter and
maintenance of the finished latrine.

The Software ismade up of the human aspects of water and latrine useand hygiene
practices. In the water field these include attitudes towards the location of a new
source, gender aspects of water collection and use, traditional beliefs about water

7
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qudity, individual and group attitudes to the maintenance of water sources, etc. In
the sanitation field the “software’ dements include individual and group attitudes
towards defecation, the use of latrines, personal and community hygiene,
knowledge of and attitudes towards the faecal-oral transmission routes, etc. The
"software’ elements of sanitation are particularly important to the success of
sanitation programmes. Providing latrines (ie. the "hardwar€) is comparatively
easy. Ensuring people use them in the way they are designed to be used and gain
most benefit from them is much more difficult.

Box 2

Disasters do not generate new' diseases but by atering the environment
may increase the transmission of diseases which aready exist in the region.
(UNICEF, 1986)

Human-caused and natural disasters expose popul ationsto considerable healthrisks
by disrupting their established patterns of water use, defecation and waste disposal.
Displaced populations are often accommodated in camps where population
densities are considerably greater than in even the most densely settled rura areas.
It is vital therefore that they follow sanitation practices which reduce the risk of
major outbreaks of diarrhoeal disease; control of defecation practices can play a
large part in this. Invariably this means the use of latrines and improving personal
hygiene. Whilst some displaced populations are aready familiar with latrines and
others are able to adapt to their use without much difficulty, many displaced people
arenot familiar withthem. Their arrival inadensdly populated camp will force them
to redlise that their old habits pose a sudden threat to their health, and will require
them to change their life-long defecation practices.

The “software’ aspects of sanitation programmes are therefore of crucia
Importance, but thisis not sufficiently recognised by agencies. They aretoo easily
satisfied with counting the number of latrines they have built rather than looking at

8
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how they are used and the impact they are having on the health of the affected
populations. Differencesin attitude and approach to the software aspects of water
and particularly sanitation programmes probably represent the greatest area of
disagreement between relief agencies. Agency responsbility extends, or should
extend, far beyond the construction of pit latrines, and every effort should be made
to ensure that the community for whom the latrines have been provided at
considerable expense derives the maximum health benefit from them. This entails
agreat deal of time-consuming consultation and commitment on the part of skilled
primary health workers.

Box 3

Try putting yourself in the position of a person who for the whole of his’her
life has either defecated in the fields, in the bush or in avery basic latrine
offering nothing more than a small amount of privacy and a shalow hole.
Now, after being forced to leave your home and most of your possessions
and endure along and probably traumatic journey, you are being asked to
dig adeep latrine, use adark and probably smelly shelter every time you
want to defecate and aso to place a cover over the hole you have just used.
What is the point?

Water isthe single most important provision for any popul ation; people can survive
much longer without food than they can without water. In an emergency Situation,
the provision of water should be looked upon as a dynamic process, aming to
move from initidly providing sufficient quantities of reasonable quality water to
improving the quality and use of the availablewater. Adopting such an evolutionary
approach will go some way to helping people derive the greatest benefit from the

9
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intervention. For example, displaced people who are living in acamp for the first
time may find their normal washing practices inadequate for their current densely
populated living conditions. The provision of bathing facilities, and encouraging
people to use them more frequently, may have a significant impact upon their
environmental health in helping to prevent the spread of skin diseases.

People will dwaysusetheavallablewater facilitiesif thereare no alternatives, if they
do not, they will not survive. Hygienic excreta disposal, on the other hand, is not
fundamental to immediate survival needs. Greater difficulties will therefore be
experienced when encouraging peopleto use sanitation facilities, and the "software
aspects of sanitation provision acquire a greater relevance than those of water.

10
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3.  The Operating Environment: General Considerations

This chapter aims to draw attention to the various contexts in which emergency
water and sanitation programmes might be implemented. The circumstances in
which decisions are made and the way programmes are conducted can have a
significant effect on their success or failure. Being aware at the early stages of the
influences and pressures which can be brought to bear on an emergency
programme can go some way to smoothing the process and avoiding major
interference.

3.1 The political context

The political redlities within a country or region are probably the most significant
externd influence on an emergency programme. They are also the one aspect over
whichagencies can havevirtualy noinfluence, if they areto avoid jeopardising their
ability to continue working in the country.

Assuming that political circumstances make it possible for refugees to enter a
country or for displaced people to remain within it, political considerations can

frequently influence other aspects of an emergency. Take the issue of camp

location. Where acamp isto be sited can be an intensaly sengitive political issue.

Governments may prefer to keep refugees close to their borders and in difficult

circumstances in order to discourage a lengthy stay; tribal and ethnic borders
frequently differ from geographical borders and it may therefore be inappropriate
for a government to allow people from neighbouring countries to settle in a camp

within an areathat is dominated by opposing political opinions, agovernment may

be afraid of ethnically incited conflict spilling over into its own territory. The
situation in Burundi in early 1994, where both Rwandan Hutu and Tuts refugees
and Burundian Hutu and Tuts returnees were settled in camps amongst sometimes
hostile displaced and resident populations, is an example of this; the potential for
violence is enormous. Field workers should be aware that in certain

circumstances, governments may have their own motives for inducing violence.

12
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The combination of ethnic, national and internationa politics had agreat influence
onthefortunesof Somali refugeesfleaing to Ethiopiain 1988. Hartishelk camp was
sted where it was, because it was ethnically difficult to cross the nearby clan
boundaries, and the Ogaden desert had recently been the battleground between
Ethiopia and Somalia. The Horn of Africawas aso strategically important during
the Cold War; Soviet influence was strong in Ethiopiaand USinfluencein Somalia.
Thisiswhy water had to be tankered in from 75km away.

Limiting access to water sources can also be used for political ends. As is
discussed in Section 4.1, supplying water can sometimes justify an inappropriate
site; smilarly the type of infrastructure constructed in acamp may beinfluenced by
political considerations. If large-scale investment has been put into constructing a
water system at one Site, it makes it more difficult for the government to move a
refugee camp to a less appropriate one. Agencies involved in the emergency
provision of water need to be fully aware of the implications of their decisions.
Water is vita in these situations and because all sides need it, it can become avery
powerful bargaining tool. This has to be recognised, and agencies need to make
decisions with an eye to ther future relevance both in terms of provision of the
service and from a political standpoint.

Political influence can be brought to bear on awater and sanitation programme by
the role local authorities decide to adopt. Whilst sometimes displaying a mgjor
commitment to an emergency programme, various local authorities can also fed a
widdy differing degree of responsbility for it, particularly where they take over
responsibility for itsco-ordination. Thelevel of commitment can differ greatly from
that of the agency, and this may have a direct impact on a water and sanitation
programme. For example, the speed with which a local authority conducts
negotiations over the land for pipelines or treatment sites once it has agreed to do
S0, can have a significant impact on the operation's progress.

Agencies have to ensure that their lega responsbilities are met when they are
working in emergencies. Legal restrictions can limit their options in a number of
sectors. For example, when an agency wanted to form atemporary dam during the

13
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dry season across the low flowing River Atbara in East Sudan, it had to obtain
permission from the authorities, because interruption to the flow of water was
restricted as the Atbara was a main tributary of the Nile.

Political circumstances can makeit very difficult for people to settle for any length
of timein one camp or area. This raises the question of how to provide water to
atransent population. Oneway isasthe International Committee of the Red Cross
(ICRC) does, namely to use mobile water treatment units, which can betowed or
mounted on the back of trucks or pickups. They are self- contained treatment
plants and can produce good quality water in varying quantities depending upon
ther capacity and the quality of the raw water. The ICRC in Geneva can be
contacted for information about its field experience.

3.2 Conflict areas

Operating in conflict areas imposes peculiar limitations on al sectors of an
emergency programme. Interventionsin the water and sanitation sector may place
staff in particularly dangerous situations. For example, if a water source is some
distance away from a refugee camp and people are working in relative isolation,
they will be especially exposed. This applies particularly to local staff. If awater
sourceis closeto afrontier it will be open to interference, and staff manning the
instalationwill be at risk. When surveying possible water sources, pipelines, etc.,
the possibility of mines should always be considered; infrastructure such aswells,
pipelines and pump houses are commonly mined.

Populations may well be unstable and frequently on the move. Some means of
coping with this has to be found. Intervention in the water sector will often result
in rehabilitation operations; in these circumstances careful surveys of the actua
work to be done should be undertaken (see Section 7.8). It isvery important that
agencies are seen to be non-partisan. Working with groups of people from one
side of a conflict can be construed as a political statement and can place field
workers in precarious circumstances. For example, an agency working on the

14
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rehabilitation of borehole suppliesin Hargeissa, Somaliland in 1992 was perceived
by loca clan leaders to be working with an opposing clan. The result was that
staff were placed in a highly dangerous position and one engineer was expelled
from the country.

Conversaly, working on water programmes in conflict zones can provide access
to areas which are banned to other interventions. Thismay be because everyone
needswater, or perhaps, because, unlikefood or medical provisionssuch asdrugs,
thetransport of water equipment into an areamay not be perceived asbeing directly
beneficial to an opposing military force. Drugs keep wounded soldiers dive and
food feedsarmies. Inthe Luwero Triangle, in Ugandain 1984, OXFAM whichwas
operating only in the water sector, was able to continue its work uninterrupted by
the government forces. Similarly, in Lebanon in 1982, OXFAM, again working
only on water programmes, was permitted access to areas which were prohibited
to other agencies?.

This givesrise to the question of the responsibility of agencies aswitnesses. If an
agency working on a water programme can access areas which are otherwise
inaccessible, it will have an opportunity to monitor human rightsissues. Insuch a
gtuation, the agency and its staff will have wider obligations than just the provision
of water.

Staff working in conflict stuations will require good negotiating skills. It islikely
that they will haveto negotiate their way out of Situations, into locations and around
sensitive issues.

2 P.Sherlock - personal communication.
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3.3 Technological considerations

Water and sanitation infrastructure in developed countries will typicaly be smilar
to urban supplies in developing countries. 1t will be dependent upon a high level
of technology and this has important implications for an emergency programme.
However, a developing country will amost certainly be at a disadvantage when it
comes to being able to sustain the provision of technological inputs, asaresult of
under-resourcing and financing.

A high leve of technology means that specialised spare parts; high levels of skill
and technical knowledge, and an existing pool of trained and skilled personnel are
required, and the whole operation is dependent upon power supplies. Thismeans
that agencies will require specidists who are familiar with the technology; the
rehabilitation work is likely to be expensive; aternative power sources may be
required; and agencies are likely to be funders rather than directly operational.

The checklist below is put forward to hel p agencies assess the necessary skillsand

resources required to work in a situation where ahigh level of technology has been
used:

* Arethe skills required for a professional assessment available within
the organisation?

* If not, can the expertise be found localy, e.g. in government
departments, other agencies or local consultants?
* If not locally available, can international consultants be hired?

* Are sufficient funds available to act on the assessment?

* If not, should the agency find them or ask another agency to take
over?

* Does the agency have the necessary expertise to implement and
manage the proposed programme?

* Is the agency in a better position to act on its own or to advocate
action by other agencies?

16
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The emergency-affected population will previoudy have benefitted fromtherdiable
provision of water and sanitation services. They will probably be used to piped
water intheir own homes and good individua and water sedled toilet facilities. This
could well poseaproblem if they are now being asked to livein acamp where they
have to collect water from communal water points and to share very basic latrines
with other families.

3.4 Climatic considerations

Climatewill have amajor impact upon awater supply system. From an emergency
point of view, constructing systems during the summer months in countries that
experiencewinter and summer extremes can proveextremely chalenging. Theissue
of freezing is the most obvious one to address and plan for.

The Taik refugees came into Northern Afghanistan during December 1992.
Temperatures were below freezing and the wind chill made it excruciatingly cold.
Burying the pipes was possible and so they were not the main concern. It was the
exposed parts of the distribution network, such as the small-diameter pipes to
tapstands, gate valves and pumps that were most vulnerable. Large bodies of
stored water are less of a problem than smaller quantities. Ways can be explored
for burying storage tanks, or providing some form of insulated cover. Roofs over
storage tanks need to be designed to withstand snow. Chlorine becomes far less
effective with reduced temperatures and contact times therefore need to be
significantly increased (see Annex 7). Consideration should also be given to how
far people have to walk to collect water. Will this exposure time be arisk to them?
What about snow and ice on the paths? Thisis particularly relevant in hilly aress.

Emergency programmesin theformer Soviet Union and theformer Y ugodaviahave
also had to deal with these problems.

17
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3.5 Common characteristics of displaced and resident populations

Displaced Populations. \When an emergency involves the displacement of a
popul ation, the agency charged with the provision of water and sanitation isusualy
working from a basis of little or no infrastructure. The population will probably
have settled where it feels safe and is within reasonable accessto water. Itislikely
that the siteit has chosen, or which has been chosen for it by the government or an
internationa agency, will be remote, undeveloped and will offer little in terms of
natural resource potential. Indeed, thefact that theland isavailable amost certainly
means that thelocal populations have chosen not to utiliseit for those very reasons.
Under such circumstances an agency is faced with the enormous task of
establishing appropriatewater supply and sanitation systemsinthe shortest possible
time.

The displaced population will have moved, if possible, as a unit, e.g. as afamily,
village, or district. Full use should be made of this factor as communities of this
kind will have brought their own socia structure with them, and this will be very
helpful in terms of organising responsibilities, labour and the management of
systems.

There will be large numbers of people in a confined area. In effect, virtualy
overnight rural populations are faced with living in conditions of very high urban
population density. For many rura people this will be the first time they have
experienced such living conditions and they will be unaware of the implicationsthe
gtuation has for their health.

In contrast, there are occasions when the small numbers of people settling in a
particular area make it difficult to ddiver, or possibly to justify the expense of, the
level of servicethat isneeded. Thisis most likely to be the case with people who
have been displaced within their own country and who prefer to settle as near as
possible to their home area. Thiswasthe Situation on alarge scale in the Ruhengeri
region in northern Rwanda when overnight 900,000 people were displaced by

18
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fighting in February 1993. Large numbers of people settled in many small
Settlements.

Refugee populations typically contain a much higher than normal percentage of
women and children. It is aso probable that there will be alarge number of sick,
wounded and disabled people. All these groupswill have their own specia needs.

For these reasonsit is crucia that thereisarapid and immediate response. Delays
in making decisions, debating technical solutions and deploying staff can prove

tragic.

Resident populations. \Working with resident populations poses very different
challenges for the intervening agency. The problem usuadly is that the established
infrastructure can no longer provide the level of service required. For example,
wells may have dried up or pumps broken down. The need thereforeisto look at
ways of rehabilitating, improving or upgrading systems so that they can continue
to provide for the community.

Thereis amuch greater need for senditivity with respect to ongoing devel opment
initiativesin the area. For example, if there has been along established community
management structure for the maintenance of wells and an agency, seeing an
emergency need, takes it uponitsaf to rehabilitate those same wells, it is probable
that long-term damage can be imposed on the community management.

In the same context, it is important that any technical work should be sustainable.
The village will continue to exist long after the emergency has run its course;
attention must therefore be paid to the community's ability to live with the solutions
that have been decided upon to address the immediate needs of an emergency.

Emergencies affecting resident populationswill be either dow-onset i.e. drought or
sudden-onset, i.e. natural disasters. In both instances the most important aspect
Isto identify the potential emergency asquickly aspossible. If itisrecognised early
on that there is going to be a problem of water supply and/or sanitation with a
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resident population, there are less likely to be any negative long-term impacts as
solutions can be carefully considered and more appropriate to the long-term needs
of the community. Inthis context, early warning systems and disaster mitigation
measures play an important role.

3.6 Social and economic considerations

Of particular relevance to the discussion will be the cultura practices of the
community with which the agency is working. These are mainly highlighted in
hygiene practices and, once again, the reader should use his/her own knowledge of
local circumstances to adapt interventions accordingly.

Of relevance to al components of emergency programmesisthe local, social and
economic context in which the programme is taking place. Large influxes of
displaced people can have a significant effect on local economies. Small trade
items can generate agreat deal of activity. Conversely, large numbersin receipt of
food aid can have a significant effect on loca food prices as they will often sell
some of thelr ration in order to take part in the cash economy. Staples can drop
dramaticdly in value. This can have disastrous consequences for the local
residents, and can cause serious tension between the two populations, with an
effect on al agencies involved with the provision of services.

Problems can a so arise when the level of service being offered to displaced people
IS better than that received by locals. This applies particularly to the provision of
water in regions where water is scarce. Wherever possible, attempts should be
madeto make provision for thelocal use of any new installations. When thisis not
possible efforts should be made to assist the resident populations as well as the
incomers. This is not only in the interest of good relations between the two
communities, but also because it is appropriate to benefit the locality for the long
aswdl as the short term. Money is made available during emergencies, and many
opportunities therefore exist to add vaue to loca livelihoods a well as within
refugee camps. In 1993 UNICEF did just this in north-east Kenya when it
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rehabilitated a number of local borehole supplies around Somali refugee camps,
this helped to reduce tensions between the local population and the refugees.

Where refugees are amongst their own ethnic grouping, an inordinate strain will
probably be placed upon local coping mechanisms. This needs to be recognised
and programmes designed not only to provide a service to the displaced
populations but also to reinforce local capacity to cope with the additional people.
Water and sanitation programmes can play alarge part here by helping to provide
a better environment for the whole community.

3.7 Management considerations

Water and sanitation infrastructure installed during an emergency will dways need
maintenance. The requirement will be determined by how well the system has been
designed and constructed, and how well it is managed. Technically complicated
systems will require a high degree of maintenance.

Pumped water systemsare always problematic. A regular supply of diesdl or petrol
must be secured. Mechanicsneed to betrained and workshop facilities established.
Standby capability is a necessity, and reserve pumps, generators and spare parts
must be budgeted for and made available.

If water is being chemically treated, stock levels need to be maintained to provide
a least sufficient capacity to guarantee the provision of water until replacement
orders arrive. Planned procurement and replacement of hardware must be
organised. Similarly, stock levels of water fittings such as valves have to be
maintained. Thisimplies a high degree of management and a good level of stock
control, and al this becomes doubly important, as donors are increasngly
demanding greater accountability for the funds they make available in emergencies.

Staff employed to operate the system must be well trained not only to perform their
daly tasks, but also to understand why they are doing so. This, if something goes

21



RRN Good Practice Review

wrong, they will be better equipped to correct it. Until thislevel of training has been
reached, the systemswill need ahigh leve of technica supervision and staffing. All
too often water systems costing considerable sums of money areinstalled, and the
“experts, who have usualy been flown in to supervise the instalation, leave the
project to be run by semi-trained local staff, who, through no fault of their own,
have difficulty providing the service expected. Training of staff plays avital part

in the long-term success or failure of a programme.

Water and sanitation programmes use
large amounts of manua labour,
whether for digging pits for latrines or
trenches for pipelines, for mixing
concrete for water point or washing
areas, for constructing storage
reservoirs, for guarding ingalations
and stock, or for operating pumps. A
labour force of thissizerequiresagreat
deal of management. Accurate records
have to be kept of daily attendance;
tools have to be provided; work needs
to be supervised to ensure quality; and
people haveto be paid regularly. From
the outset, a clear policy must be
decided. How often and at what rate
will people be paid? And on adaily or
piecerate? Will some of thework e.g.
constructing latrines be on a contract
basis? What are the daly working
hours? Will refugees or residents be
used? Will people be working on
religious days?

22

Box 4

As aresult of inexperience, an
expatriate engineer found himsalf
threatened by a group of
labourers who had been laughing
and joking with him only the pre-
vious day. Local people had
been employed to construct
latrines on a greenfidd site to
which refugees were to be trans-
ferred. After the refugees arrived
he continued to use local 1abour.
It was then suggested that refugee
labour might now be used. He
agreed and without any warning,
when the locals arrived for work
the next day, they were told there
was no more work. From the
outset, the labour force should
have been kept informed about
the amount of work they would
be recaiving. Difficult Stuations
can be avoided if consideration is
given to actions beforehand.
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Such issues need to be clear to the programme co-ordinator and to the people who
areemployed. It isworthwhile taking time to resolve these issues at the outset. |If
other agencies are working in the areg, it isagood idea to have an agreed rate of
pay and agreed working hours so that there is unanimity of conditions between
agencies. If these issues are not resolved a great deal of time and energy can be
taken up on an dmost daily basis resolving personnel issues - time that should be
spent elsewhere. It can also lead to problems of security for local and international,

staff as was recently the case in Rwanda.
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4.  The Operating Environment: Needs Assessment, Co-ordination and
Contingency Planning

4.1 Assessment of needs

During its assessment of aSituation an agency will have to decide whether or not
to become involved, in which sectors and in what way (e.g. as funder or
implementer?). In any event, there are some overall guidelines which need to be
borne in mind with respect to water and sanitation programmes.

When making an assessment of an emergency, staff should not only be aware of
the stuation as it relates to the interest/speciality of their own agency, but should
aso maintain a broader view of the affected population's principal needs.
Considering water and sanitation needs in isolation can mean that related issues
such as nutritional status and the provision of clinical services are overlooked.
Providing water and sanitation facilities to a population that does not have access
to adequate food cannot be expected to improve their health status significantly.
Problems can be identified early on by non-specialists, who can then raise the
Issues with the co-ordinating body who, in turn, can find solutions.

Many factors will influence decisions about the type of water and/or sanitation
programmethat can beimplemented. Thesewill includethe numbersof peoplethat
are affected, the type of population (internationally recognised refugee or internally
displaced, resident or displaced population) and how long they are likely to be
affected by the emergency. Thelocal capacity to cope with the emergency should
play asgnificant role in this decison-making process. Resources, expertise and
skills amongst the local and the affected populations need to be explored. It is
eas er to obtain funding for international refugeesthan for apopulation that hasbeen
displaced within its own territory. The number of people affected by the
emergency will impose a cost-benefit point of view on the agency implementing a
water and sanitation programme; the more people there are, the easier it isto justify
expensive water systems. Similarly, if people are expected to return to their own
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country or homes sooner rather than later, donors are less likely to be willing to
fund expensive programmes.

In addition to local government, UN bodies and the affected population, the plans
of other agencies are very important at this stage. When discussing interventions
with them, it isuseful to have an understanding of their capacity to provide dl they
may want to offer. Unfortunately, emergency relief isvery competitive, and it isnot
unknown for agenciesto want to undertake large programmesin order to get access
to large funding and hence publicity. Equally, the desire to help may outweigh
sound reservations about the capacity to respond. With thisin mind, it is worth
trying to assess an agency's ability to provide the servicesit has said it can offer.
For example, does it have the technical resources and knowledge? At the same
time, in aworld of limited resources for emergency interventions, duplication of
effort should be avoided.

Box 5

Knowing One's Limitations

For al the right reasons, agencies want to do as much as possible to help in
emergencies. If they are present in the country when the emergency
happens, it is very difficult to stand by and watch. However, agencies very
often have difficulty in recognising the limits of their capacity. When
technical interventions such as the provision of water and sanitation services
arerequired, it is crucial that informed advice is taken and that limited
capacity does not jeopardise the level of service that can be offered to the
beneficiary population. Recognising one's limitations early on and asking
for assistance will have a more positive impact on the wellbeing of an
emergency-affected population than ssimply soldiering on because one is
there,

If the population is displaced, and is therefore likely to be put into a camp, access
to water should be the prime criterion, after security, in determining the location of
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the camp. Thiscannot be stressed enough. Every commodity other than water has
to be imported. It isvery important that an agency that is going to be involved in
the provision of water should be engaged from the outset in the discussion about
the siting of the camp. People have to collect water on adaily basis. Sites should
therefore be selected as close to water sources as possible. If you are fortunate
enough to be faced with adecision between anumber of siteswith abundant water,
the sitewith the best quality water and hence the minimum requirement for treatment
should be chosen.

It isimportant to recognise the potentia for usng water as a means of influencing
site selection. Y ou can easily rush into an emergency situation and start to provide
water. However, once work on a particular water system has started, it is difficult
to stand back and ask whether the sSite is appropriate. Providing a semi-permanent
water system to a camp can sometimes validate atotally inappropriate site. If this
IS the case, there is always the option of providing the basic minimum service to
meet immediate needs whilst telling the co-ordinating agency that further work on
water is not appropriate and that the site ought to be moved. Such action may
seem very disruptive but in fact it can be of vita future benefit to the camp
population.

Experiencehas shown that in emergencies decisions are often taken on the basis of
very littleinformation. This can sometimes be justified on the grounds of the need
to take measuresto savelives. However, it can aso mean that decisions which will
have a mgor impact on the population being assisted are taken without their being
party to the decision-making process. Consultation takes time — a commodity
whichisin short supply during the early stages of an emergency. But the principles
of participation and ownership which are so strongly defended in the case of
development programmesapply equally to emergency programmesand every effort
should be made to involve the beneficiary community at every stage as early as
possible.

In particular, the role of women should be recognised. Women are usually the
collectors of water, the managers of the household and the teachers of the children.
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They aretherefore most directly affected by awater and sanitation programme and
are best placed to help derive the maximum benefit from it. Interventions should
consider ways to improve their circumstances, such as bringing the water as close
as possible to shelters so asto reduce the amount of time required to collect it (see
Annex 6 for a checklist on gender considerations).

Immediate needs. From experience, it is hard to reconcile immediate short-term
needs with the time needed to assess the longer-term water and sanitation needs of
adisplaced population. It seems appropriate, therefore, to look at the assessment
in two phases. immediate and long-term. The first phase is to look at immediate
needs with a view to short-term interventions.

These will include assessng how much water is currently available. What are the
defecation practices and are they hygienic? Arethere water and sanitation- related
diseases? (See Annex 4 for the expanded checklist on environmental hedlth
assessment).  From this initid survey the first ideas for intervention will be
formulated. Every effort should be made to obtain as much relevant information
as possible. For example, are the local water sources sufficient to meet the extra
demands that will be placed on them? Government departments or local
administrations might have valuable data on the hydrogeology of the area; other
agencies working on development programmes, in the water and sanitation sector,
might have water maps, information on cultural habits, or the availability of
construction materials or water equipment, and might be able to second a local
technica staff member. All such information can save vauable time at this stage.

Every effort should be madeto designinitial responsesto be compatiblewith future
developments. For example, early systems should have the possibility of future
expansion and development designed into them. Similarly, latrines should be
carefully designed, particularly if space is limited and future options for resiting
them are limited. Giving a little thought to such matters can save both time and
money later on the programme.
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Immediate responses must include the control of water sources and defecation
practices. Natural sources, particularly surface sources, can rapidly become
polluted directly by people contaminating rivers or lakes and indirectly by rainfal
spreading surface pollution into the water source. Pollution can be minimised by
keeping people away from the areaimmediately adjacent to the collection areaand
upstream of it, by keeping animals downstream of the collection point and by
employing guards to maintain hygiene standards.

Longer-term needs. 1t isdesrableto start long-term planning as early as possible
and there is no reason why this cannot be ongoing whilst first-phase needs are stil|
being addressed. The longer-term needs of water and sanitation programmes are
by no means so obvious. In terms of sanitation provisions, it is very likely that
washing and bathing facilities will provide a long-term benefit. Similarly, the
provision of solid waste disposal facilities must be considered to help control rats,
flies and other disease-carrying pests. As regards the latrines, what will happen
when they arefull? Isthere sufficient space to resite them or will it be necessary to
empty the existing ones? If so, how will the dudge be collected and where will it
be disposed? With respect to water, it may be necessary to develop new sources
for more sustainable long- term needs. For example, developing hand-dug wells
or protecting nearby springs may be far more appropriate than using diesel or
electric pumps, or chemical treatment processes.

Planning is needed when it comes to the operation and maintenance of systems.
Consideration must be given as early as possible to who will be responsible for
thar long-term management. Some countries have line ministries with direct
respongbility for refugees, and it is likely that they will want to be involved in all
aspects of service provision. It is more often the case, however, that government
bodies, because of lack of resources, are prepared to let NGOs get on with the
service provison whilst they take on aco-ordinating role. If theintention isto hand
over responsbility for water and sanitation to such a ministry this will probably
involve discussion about the funding of activities and resourcing the programmein
terms of skilled people. The same thing applies if local NGOs are interested in
taking over.
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With regard to water and sanitation programmes, the most likely agency to take
over long-term responsbility is the local water department. If this is the
arrangement, technical staff should be seconded to the NGO to work on the
programme as early aspossible. Thiswill help avoid problemsthat may arisefrom
lack of familiarity with equipment, processes or approach, and will help smooth the
trangition from one agency to another and go some way to ensuring continuity and
maintaining standards of service.

Thought should be givento the effect the emergency ishaving on local populations.

Displaced populations often settle in areas that are themselves poor, both in terms

of natural sources and/or the wellbeing of the local population. If thisis the case,

the mistake of focusing solely on the needs of the displaced population is often

made, and can have devastating consequences. The author has worked in a
stuation where growing resentment amongst the local population at being

continualy ignored by the relief agencies, resulted in attacks on their vehicles and

the killing of a number of loca and international agency staff.

Relations with local populations are extremely important and it seems entirely
appropriate to consider extending services to them wherever possible. Good
quality water isusually a scarce resource; when designing systems, thought should
be given to providing access for thelocal population. Tension can also be created
if high technology systems cannot be sustained or have to be moved to another
ste. Parald interventionswhich address both low technology development needs
and high technology emergency needs can be appropriately considered.

4.2 The importance of co-ordination

There is adirect relationship between the size of a population and the scale of an
environmenta health programmein an emergency. As population numbersrise, so
it becomes more difficult for a single agency to take sole responsihility for all
aspects of a programme. In a large-scae emergency this is a considerable
commitment, and the logistical, administrative and technical support required is
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usudly beyond the scope of a single agency. It is not unusual therefore for the
sectoral responsbilities of an environmental hedth programme to be divided
amongst a number of agencies. The role of inter-agency co-ordination then
becomes extremely important, as does co-ordination with government departments,
UN agencies and, not least, the beneficiary population themselves. Co-ordination
IS important throughout the emergency: from the assessment phase to the
construction phase, and the operation and maintenance phase, right up to the time
the ingtallations are no longer required when people have either returned home or
the emergency is over.

It is crucial that the flow of information between the relevant agencies should be
freeand open. Thisexchange of information can beinterrupted: personnel may not
relate well to each other; language can be a problem; disagreements become
entrenched, or people may simply feel too busy to attend meetings. This must not
be alowed to happen. How can an agency responsible for providing washing and
bathing facilities, plan its work if it does not know where water is going to be
distributed? Similarly, how can steps be taken to reduce the incidence of an
outbreak of dysentery if the transmission route is not known?

Intra- and inter-agency co-ordination is fundamental to the success of awater and
sanitation programme. Every effort should therefore be made to set up co-
ordination meetings at local and country office level which agencies must be
encouraged to attend. The host country's line ministry responsible for the
emergency should also be encouraged to take the lead at such meetings. This will
go some way to ensuring that people at different Sitesreceive asmilar standard of
service and that, as a minimum, host government standards are maintained.

4.3 The need for contingency planning within an emergency programme

What happens if an emergency arises within the emergency? What happensif a
large new influx of refugees arrives at the Site, the water source suddenly dries up,
or an epidemic of dysentery or, worst of al, cholera breaks out? There are no
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magic answers. The best course of action is to plan for such a crisis from the
outset. Anticipation and contingency planning are prerequisites of any emergency
programme.

Cholerais often a very real threat to displaced populations. Prevention is better
than cure. Good quality water and sanitation services can offer only limited
assistance in avoiding the threat of an outbreak, but with good hygiene practices
they will go a long way to minimising its impact. |f included from the outsd,
hygiene promotion can make a useful contribution to the contingency planning
process (see Waterlines, April 1994 onthe subject of cholera). A fact worth noting
here is that during cholera outbreaks, more children die from other types of
diarrhoeg®. In the event of an outbreak of cholera, it is essential that additional
quantities of uncontaminated water are made available to the camp and the local
population. Consideration should aso be given to increasing the residual chlorine
in the water to provide stronger post collection disinfection. In Lisungwi refugee
camp, Maawi in 1992, Médecins Sans Frontiéres adopted a strategy of dosing
individual water containers with chlorine®. Treatment centres will beisolated from
the rest of the camp and separate water and latrine facilities will therefore be
required as well as baths for disinfecting footwear.

It will be useful for dl agenciesinvolved in the provision of water to go through a
joint contingency planning process. Inventories of spare or under-utilised
equipment can be drawn up so that everyone knows what is available if the worst
happens. Similarly, human and technical resourcescan be pooled. Alternativewater
sources, which may be distant but are able to provide large additiona quantities of
water rapidly if needed, can beidentified. Tankers can be on short notice standby
contracts, as happened in Nepal in the case of the Bhutanese refugees. Access
routes for tankers to water points can be improved to help speed up turn-around
time. Siteswithin the camp can be identified in case additiona water storage and

3 Bartram and Howard, Waterlines (April 1994) in Annex 1.

4 Mulemba and Nabeth, Waterlines (April 1994) in Annex 1.
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distributionpointsarerequired. Pipedwater systemscan be designed with possible
expansion in mind, over-capacity is better than under-capacity.
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5.  Water: General Principles

5.1 Quantity and quality considerations
The general objectives of emergency water supply can be smply stated as:

IMMEDIATE
To protect water sources in order to minimise the risk of contamination.

To provide good quantities of water of a reasonable quality.

MEDIUM-TERM
To improve the physica and biologica quality of the water.

To improve access to supplies through improved distribution networks and
storage facilities.

These objectives are not mutually exclusive and work can be done on them
simultaneoudly. Good practice must dictate that al work is carried out within the
context of asafeworking environment. All precautions must be taken to ensurethe
safety of people working on a construction programme. The emergency does not
mean that normal safe working practices can be ignored.

Water is used or “consumed' by a population for drinking, cooking and hygiene
purposes. Asagenera rule, the more water people can be encouraged to usefor
personal consumption the better. An absolute minimum of 3 litres/person/day is
required for drinking and as an overall minimum 7-8 litres/person/day should be
provided®. However, it is worth noting that if people come from an area where
water has been scarce or difficult to access, it is possible that their daly
consumption will be less than expected, as was the case in Rwanda where per
capita dailly water consumption in camps all over the country in 1993/4 averaged

Mears and Chowdury (1994) in Annex 1.
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out at 7.5-8 litres/day. Although aiming to increase the amount of water available
and consumed, the agency responsible for the provision of water should pay
specia attention to the volume actually being used. If water is being brought by
tanker the cost per litre will be very high, and a balance should therefore be amed
a between water available and water consumed, supported by the option to
Increase water availability in the camp should demand increase.

It is dways desirable to have sufficient storage capacity insde a camp to meet at
least one full day's demand, and this should be increased asfar asfunding alows.
This is particularly important in the case of awater tankering operation where there
are no other sources of water available. Thefragile nature of atankering operation
means that often insufficient water will reach the camp. Stored reservesare crucia
in such circumstances, and every effort should be made to stockpile water in the
camp and to keep the stock as high as storage facilities permit. In thisway, during
periods of poor water delivery, volumes available to the camp population can be
maintained. Whereitisknown that delivery of water isgoing to be problematic, the
camp population should aways be kept informed.

Difficulties will dways arisein an emergency when deciding what is a reasonable
or acceptable quality for water. It should be remembered that the WHO guiddines
outlined in Annex 3 are in fact guidelines and, as such, desirable standards to be
achieved. Theoverriding principlewith regard to water quality must be to improve
the biological and physical quality as much as possible with the means available,
and to reduce the opportunity for disease transmission.

Biologica and physica indicators can be easily monitored usng smple analysis
methods and kits. Portablekits specifically designed for thispurpose are available.
Reliable and relatively inexpensive water test kits, such as the Delagua, which was
developed jointly by the Roebens Institute at the University of Surrey, UK, and
OXFAM specificdly for usein emergencies, will cost from $1,500, and are widdly
used.
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A more contentious aspect is that of who has responsibility for water quality
monitoring. Regular monitoring is very important. Frequently it is the agency
providing the water which, for its own reasons, takes on the responsibility for
reporting on its quality; this can be acceptable to other agencies when there are no
problems, but if outbreaksof water-related diseasesoccur it will causeconsiderable
friction. Itispreferablethat athird party should have responsibility for monitoring,
recording and reporting on biological quality concerns. Loca water departments
may have this capacity; failing that, another agency with no direct interest in health
service provision for the emergency, should be used.

Existing protected sources (piped systems) or groundwater sources (springs and
wells) are likely to provide water of a better quality than surface sources (rivers,
lakes).

5.2 Options for providing/increasing water supply
Broadly these fall into four types of approach:

E transporting water from existing sources to the population via piped
systems or tankering;

E increasing the output/quality of existing sources by increasing pump
and piping capacity, borehole/well degpening or treating surface water
sources,

E creating new sources by drilling new boreholes or digging new wells,

E gting/resiting the population nearer to a better source.

Transporting water from existing sources to the population

Tankering. Thisisacostly and potentially fragile system. The preferred option
IS to move to a more sustainable supply system as soon as possible. Tankering
performance can be impaired by problems related to: access in rainy seasons;
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poorly maintained vehiclesfrequently breaking down; driver management problems

— sdlling water can be a lucrative form of income in arid areas and drivers paid a

daily rate have no incentive to make as many trips as they can; and independence
of supply, e.g. regular access to the draw-off point may be limited if thisisatown
supply. Fromitsoriginsin 1988 Hartisheik camp in Eastern Ethiopia, which at the
height of the emergency accommodated 273,000 Somali refugees, experienced

many such problems (See Box 6).

Box 6
Hartisheik

Water was brought to the camp from the nearest reliable source, which was
the town of Jijiga, 75km away along very poor roads. When it rained, the
clay soilsin the camp made it impossible for the tankers to get close enough
to the water storage facilities to unload; there were continuous difficulties
related to managing the drivers ; because of the poor roads and unsuitability
of the type of tankers used, vehicle breakdowns were frequent. Clearly the
Site was inappropriate from a water point of view, an issue that was
recognised at the outset of the emergency. However, paolitical constraints
prohibited the movement of the camp population to more appropriate sites.
The only option available for developing a water source closer to the camp
was at avalley gpproximately 35km from the camp. Drawing water from
this Site released a great dedl of tanker capacity as fewer vehicles could
carry the same amount of water to the camp.

Continued reliance on tankers illustrates the difficulties faced when it comes
to obtaining funding for devel opments after the main emergency has died
down. From the earliest stages of the valley site development, there had
been plans to pipe the water to the camp but has proved difficult to find the
necessary funds and an agency willing to undertake such alarge
infrastructural project.

Piping/pumping. Introducing apiped or pumped water system into an emergency
will meaninjecting alevel of technology which will require design, management and
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maintenance. Thisdictatesaleve of technical knowledge and understanding onthe
part of the agency providing the water supply. In designing a technical system,

making use of locally available equipment and levels of technology should be a
priority. The quantities of materiaslocally available at the outset of the emergency
may well be insufficient and relief materialswill need to beimported. But the move
to uselocal materials should be made as soon as possible; this will go some way
both to ensuring the sustainability of the system and that local levels of expertise
can be readily employed.

Pumping isexpensive. Pumping water over large vertical or linear distancesisvery
expens ve and specialist equipment and technica knowledgeareessential. Agencies
involved in providing water in emergenciestend to stock, as standard responsekits,
pumps that are rated to a maximum of 40m. Allowing for the physics of pumping
water, this effectively means a maximum height of 30m. If the decision is madeto
take water to the affected population, specialist equipment will therefore need to be
ordered, withtheinevitabletimedeays. Astheheight and distanceincrease, sowill
the water pressure, and the need for specidist engineering skills rises
correspondingly.

Maintenance of pumps (diesel or electric) and generators (for electric pumps such
as submersible pumps used in boreholes) tends to breakdown; motors burn out;
control panels for eectrical switching burn out or fail; powerlines come down and
gpare parts run out. A planned and adequately resourced programme of
maintenancefor all of these componentsis essential. Standby capacity for pumps
and generators is needed. Pumps and generators are often imported and spare
parts are not avail ablein the country; stocksof regularly used aswell asmajor spare
parts are essential. Any generator or pump sent anywherein theworld by OXFAM
will be accompanied by a spares package for 6,000 running hours. Thisgoessome
way to minimising the risk of extended breskdown due to mechanical failure.
Again, good technical advice is a worthwhile investment when specifying
equipment; it is very common for agencies to purchase the wrong equipment.
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Increasing the output/quality of existing sources

Well-deepening. To makewellsdeeper, it isnecessary to keep the bottom of the
well dry to alow people to work there. "Dewatering' can be done by hand with
buckets, handpumps, etc., or by using mechanical dewatering devices, which
usudly alow work to proceed faster and to agreater depth. However, itisunlikely
that a village that is respongble for the maintenance of its own wells will have a
dewatering pump available to it. This means that if anything goes wrong with the
wdll in the future, it is possible that they will not be able to correct it.

If wells need to be deepened, the distribution of tools may be a more appropriate
response than the provision of a dewatering pump, thus alowing the villagers to
carry out their own improvements in a more appropriate and sustainable manner.
Inthisinstance, the agency involved inthe programme hasaresponsibility to ensure
quality control and to work with the villagers on the safety aspects of hand-dug
wells.

If hand pumps are to be used on shalow wells, there is a responsibility to ensure
that agood levd of training is given to the maintenance technicians. This must be
supported by adequate spare parts and technical back-up.

Springs. If there are prings in the area the problem may be one not of quantity
available but of access to the water at peak demand periods early in the morning
and late in the afternoon. One way of dealing with this is to provide an enclosed
reservoir to catch the night-time flow which would otherwise have been wasted.
From this a number of distribution points can be provided, thus enabling more
people to collect water at the same time than at the previous single spring point.

Two aspects need to be considered when relying on spring sources. first their
reliability asawater source, and secondly the quality of thewater. Beforeinvesting
alot of time and effort into developing a spring source, the agency should be
reasonably confident that the spring will continue to flow at an acceptable rate.
Loca information about the spring is therefore invaluable. If the spring is first
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identified during the dry season and isflowing well, thereisastrong possibility that,
with the advent of the rains, its yield will improve. The converse istrueif it is
identified during the rainy season. Having said this, springs can be very
unpredictable and aternative sources should be kept in mind.

As with water from a borehole, unless there is a mgor source of contamination,
spring water which is filtered asit passes through the ground, islikely to be of high
quality. Thishasthe direct benefit of eiminating the need for treatment to improve
thequality. Thisgivesriseto the question of chlorination, and whether a supply of
good quality water requires the addition of chemical disinfectants.

The short answer to thisisyes. The supply source may well be of good qudlity,
as is usualy the case with spring water; however, the containers used for its
transport, and the handling the water recelves after collection, can serioudy
contaminateit. Inthisinstance, the objective of chlorinationisto providearesidual
of active chemical in the water which can go some way to disinfecting theway itis
handled after collection. The agency providing the water can have control over its
quality only up to the distribution point; thereafter it is the responsibility of the
users. Thereisadirect relationship between hygiene practices and water-washed
or water-borne diseases. Itisat thispoint that the hardware component of awater
supply system gives way to software interventions. The engineers have a
responsibility to ensure that the agreed chlorineresidual is present at the collection
point and thisis the point a which residual levels should be measured. Annex 7
discusses the chlorination process in more detail.

Using existing pipelines. \When they were origindly ingtaled, piped water
systems will have been designed to benefit the maximum number of people. Itis
probable, therefore, that there will be very little scope for increasing the numbers
of people that can draw water from them. If large numbers of additiona people
start to take water from existing pipe systems, there can be serious impacts on the
populations downstream. This needs to be taken into account when dealing with
any network. There is one other drawback to relying on such piped systems.
People, like water, always take the line of |least resistance. If an agency relies upon
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piped water systems or explores ways of marginaly increasing the water available
through them it is possible that this may inadvertently have anegative impact on the
water and sanitation related diseasesin the camp, by encouraging peopleto wait for
Inadequate quantitiesof water at or nearer the camp rather than tapping large volume
sources, such as springs, some distance away.

Treatment. Fromthe outset it isworth stating that there is no definitive method for
treating water. Every water source will display differing characteristics and there
will be a number of ways of treating them. The important thing in supplying a
refugee camp is to get reasonably clean large quantities of water flowing to the
camp. After this, the quality can be improved and there will be the opportunity to
try adternative methods of treatment with a view to smplifying the process.

The objective of any treatment system is to bring the water to an acceptable level
of clarity so that the chemical used to disinfect it can be as effective as possible.
The overal aim of the processistokill al pathogensin the water and thus minimise
the risk of transmitting disease through the water supply. Particulate matter can
encourage the growth of bacteria and protect pathogens against the effects of
disinfection. The smple chlorination of cloudy (turbid) water, for example, will
reguire more chlorine than clear water and, even then, the water may still not be safe
to drink. Water treatment, therefore, aims first to remove the pathogens and
particulate matter by mechanical and biologica means (settlement, filtration, etc.)
before relatively clear water can be findly treated by disinfection.

It is probable that there will be a great deal of suspended solids, i.e. particles of
soil, inthewater.  Individudly, these particles arelikely to take avery long timeto
settle. If the process of settling can be speeded up, then it should be possible to
produce large quantities of clean water within acceptable time limits. A standard
form of water treatment uses the system of sedimentation and flocculation to settle
the solids. This process can be speeded up with the addition of certain chemicals.
In emergencies, the most frequently used isauminium sulphate, usually referred to
asaum.,
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Used ether as an independent treatment or as part of the sedimentation and
flocculation process, rapid pre-filtration (often referred to asroughing filtration) can
ggnificantly reducetheturbidity of water. One or more stagesof roughing filtration
before flocculation can significantly reduce the time needed to treat abatch of water
and hence the equipment needed for the water programme.

Another system of water filtration is known as Slow Sand Filtration (SSF). This
has the significant advantage of being able to purify and filter water if it is designed
and managed well, and can be a very effective means of supplying good quality
drinking water. However, by definition SSF is a relatively dow form of water
treatment, and volumes of water for large numbers of people require alarge-scale
ingtalation. If a displaced population is in excess of 15-20,000, SSF will not be
able to supply sufficient quantities of water without a very significant capital
Investment.

It is dways worth experimenting with ways to reduce the amount of treatment
required. For example, digging wells by the side of ariver or lake may offer agood
means of initial physical and biologicd filtration. If water flowsfredly into thewdls
it may be possible to supply the camp with this ground-filtered source of water.
One well is unlikely to supply sufficient quantities, but drawing water from a
number of wells may prove satisfactory. The riversde well is sometimes referred
to as an infiltration gallery, as water passes or infiltrates from the river or lake.

Another form of infiltration gallery can draw water from under a river or stream.
Thisistechnically complex as the river will need to be temporarily diverted whilst
pipes and layered gravel are placed below theriver bed. Once this has been done,
the river can once again follow its natural course and water will filter through the
gravel and into the pipeswhich run out into acollection gallery which will have been
dug into the river bank. This method was used successfully in East Sudan in 1986
to serve 100,000 refugees in the Wad Kowli and Sefawa camps. The infiltration
gdleries were constructed acrossthe River Atbara during the dry season and saved
what would have been a great deal of expense and effort in chemically treating
highly turbid river water.
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Creating new sources

Boreholes. Groundwater isnaturally filtered and, assuch, itsbacteriological quality
Is likely to be good. This has animmediate benefit for emergency water supply as
it means that little or no treatment will be required before distribution to the
population. It is possible however that the water is chemically unacceptable for
human consumption. Problems are frequently encountered with the level of sdts
in groundwater which makes the water unpaatable. In most instances, very little
can be done to remedy this.

Box 7

An interesting Stuation arose in 1993 in Northern Afghanistan in the
programme for refugees from Tajikistan. A camp was being established in
desert conditions. It was known that there was a layer of water 20-30m
below ground level. Thiswould make it a very appropriate depth for hand-
dug wells as a medium-term solution to the water problem. However, the
water turned out to be highly saline, and so the maor source for the camp
continued to be the borehole supply which was drawing water from a non-
sdine layer a 60m.

Another common occurrence is to find high levels of iron and manganese in the
water, which make it unpalatable. This can be dealt with relatively easily by
employing very smple aeration techniques in the system.

Aswith all emergency water supply systems, attempts should be made to maximise
the storage capacity. Supply from boreholes can be erratic as they are dependent
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upon mechanical devices for bringing the water to the surface, and at some stage
will inevitably break down.

Such considerations emphasise the fact, that when water is being drawn from a
deep groundwater source, the level of technology employed is high, and isusualy
much higher than that commonly used in the area. This has considerable
implications for the continuity of supply, as it is imperative that adequate spare
parts, technical knowledge and funding are available to run the system.

In the smplest form, if the groundwater isless than 50m below the surface, it may
be possibleto consider drilling small-diameter boreholes (sometimesreferred to as
tubewells) which can be fitted with a hand-pump to lift the water to the surface
where it can be collected for use. Where the geology and soils of an areaalow, it
is possibleto drill suchwellsby hand. Thisisavery common practicein countries
such as Bangladesh, Indiaand Nepal. The volumes of water that can be delivered
via hand-pumps arerelatively small; accordingly the only way to produce sufficient
water for a sizeable population is to install many handpumps. This is a time-
consuming process and is unlikely to form part of the immediate emergency
response.

If hand drilling is not feasible, it will be necessary to use a drilling rig. If thisis
being considered, a useful starting point is to find out as much as possible about
the likelihood of finding sufficient quantities of water where the drilling is to take
place. Water-bearing strata below ground level are called aquifers. Information
about them ismost likely to be found in water departments or universities, but any
agency that has been involved in water development will possess such
hydrogeological information. From these data, it should be possible to estimate
whether or not sufficient water can be produced to support the population. Having
sad that, there are no guarantees that water will be found whereit is needed or that
the quantities will be adequate. Drilling for water isarisky business and frequently
many attempts have to be madeto find it.
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Knowing how deep the water is and how much piping will be used, is important
when ordering pumps and ancillary equipment such as generators. An accurate
estimate of the volume of water required for the population will provide an
indication of the number of boreholes needed and dictate the capacity of the
pump(s). Itisawaysbest to allow for increased demand when specifying this sort
of equipment, to avoid the need for re-ordering larger equipment. The distancethe
pump has to push the water will determine the size of its motor and the power of
the generator required to supply the electricity.

Informed technical advice concerning drilling rigs and boreholes can pay for itself
many timesover, if correct solutions are prescribed at the outset. 1n an emergency,
it is possible that cheap, lightweight drilling rigs will be more than adequate for the
job. However, those who are to be involved in taking decisions about funding or
embarking on aborehole programme ought to be aware of the technical complexity
of such aprogramme.

Where the agency is not drilling the boreholes itsdlf, it is important that a drilling
contract should be drawn up covering al eventualities. For example, who paysfor
the unsuccessful holes? What happens if the contractor has to abandon the well?
The UNHCR Water Manual for Refugee Situations provides guiddines for its
Implementing partners regarding technical specificationsfor well construction (see
Annex 1).

Operating a borehole-sourced supply system implies ongoing technical support.
Asoutlined under the Piping and Pumping section above, managed maintenance

will be necessary.

Borehole yields can reduce with time. This can be the result of the initia drilling
and devel opment process or can be associated with the chemical composition of
the water and the type of materias used in the borehole. Consequently, the yield
should be monitored regularly so that problems can be identified early in ther
evolution and remedial measures adopted.
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Rainwater harvesting. Although very useful a a domestic leve, rainwater
harvesting is unlikely to be able to supply the needs of large numbers of people.
Ranfdl iserratic and unrdiable. It isnot therefore recommended as an emergency
water supply source. However, rainwater catchment from large roofed buildings,
such as medical centres, can provide a useful supplementary source for feeding
centres and clinics.
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6.  Sanitation: General Principles

Emergency sanitation services should have the objective of providing a heathy
environment for a population to livein. Genera objectives can be stated as:

Latrines
To isolate and contain human excrement in a culturally appropriate manner.
Other sanitation considerations

To modify the environment in which disease-carrying organisms are
simultaneoudy most vulnerable and threatening to humans.

6.1 Latrines

When large numbers of people settle on anew site an immediate concernis how to
prevent major outbreaksof diarrhoeal diseases. Control of defecation practicescan
play alarge part in this. It is useful to think of a sanitation and latrine construction
programme in two phases. firg, to offer communal facilities to be used by large
numbers of people; second, to provide alevel of service which triesto reduce the
numbers of people using a facility to family or small community structure levels
such as groups of families. The two phases are not mutualy exclusive, and work
on the second phase can start as soon as possible and can be s multaneouswith the
first. The first-phase facilities should be designed to contain the volume of
communal excreta that will be produced until the second-phase facilities are
functiona (for design criteria see Annex 3).

Immediate approaches. Quiteclearly, it will beimpossbleto provide each family

with alatrine of their own overnight. Alternative measures have to be taken. The
most immediate response is to establish defecation areas. Thisis called managed
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defecation, the theory being that if as much faeces as possible is isolated to one
areait will be possibleto contral, to alimited extent, the opportunity for faecal-oral

disease transmission. People can be employed to clean the area and bury the
faeces. The opportunity for disease transmission can be further reduced if people
are encouraged, and given the means, to bury their own faeces. A simple “cat-hole

can have poditive benefits. This ssimply means making a small hole into which
people defecate and then cover it over; this has the direct advantage of placing a
barrier between the faeces and flies which can play a role in the faeca-ord

transmission route.

As itstitle implies, to be successful, managed defecation requires a high degree of
management. It is not enough ssimply to demarcate an area for defecation, its use
needs rigorous promotion amongst the population and concerted effort to ensure
that the area is cleaned. The defecation area needs to be down-slope and
downwind of the camp.

A preferred dternative to the defecation areais the trench latrine. Thisissamply a
long, narrow trench dug as deep as possible, which may or may not have some
form of shelter over it, where people can defecate. The trench needs to be
managed and people employed to cover the faecesin the trench with alayer of soil
on at least adaily basis. When the trench isfull, another can be dug and used.

As the next stage in the development of the latrine programme, communal latrines
can be provided. These are simple latrines designed to be used by large numbers
of peopleand are usualy built inrowsor clusterswhich are segregated into facilities
for men and women. As many people will use these latrines it must be recognised
from the outset that they will fill very quickly and it will be necessary to make
provisionfor either emptying them or re-siting new ones. It should be emphasised
that whoever is responsible for establishing communal latrines must inspect them
regularly and ensure that they are hygienic and safe to use. Poorly maintained
communal latrines pose a mgor threat to public health. Specia measures will be
necessary to cater for the infirm, elderly and children who may not be able to use
communal latrines.
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Pit latrines. Providing communal latrines allows abreathing space whilst work on
the second phaseis under way. This second phase will have been decided upon
early on and will be seeking to provide latrines on aratio of at least 1:20, i.e. 1
squatting hole for every 20 people. Thisis UNHCR's guiddline figure. A number
of agencies, including M SF and OXFAM, am to reduce thisratio further and bring
it downto 1 latrine for every 1 or 2 families. The distinction between "squat hole
and “latrine is made deliberatdly at this point. According to the design, it is quite
possible that a latrine will house more than one squat hole. Latrine refersto the
shelter and pit, whilst squat holerefersto the hol&(s) through which people defecate
within the latrine.

A good latrine is one which provides a barrier between the faecal matter contained
In it and the outside environment. If thisis achieved, human and fly contact with
the faeca matter will be limited and a mgor disease-transmission route will have
been interrupted. Thisimpliesthat digging a hole and placing ashelter over it does
not represent agood latrine. The pit must be completely seal ed between the bottom
of the shelter and the ground; the squatting ab has to be sealed, e.g if wooden
planks are used, the gaps between the planks must befilled; the holein the squatting
dab should have a cover which is placed over it after every use; and the squatting
dab must be kept clean of al faecal matter. By following this practice, smellswill
be minimised and people will be encouraged to use the latrine.
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The Ventilated Improved Pit latrine
(VIP) has received much attention in
recent years. This is a latrine with a
pipe coming out of the back of the
shelter. If designed and constructed
correctly, these latrines can be very
effectiveat controlling fliesand odours.
However, in an emergency, the
necessary materials are frequently not
available for their construction. VIP
latrines are more expensive than basic
pit latrines. Thisusudly meansthat the
limited funding be availablefor alatrine
construction programme  will  build
more latrines if a basc design is
adopted in preference to the VIP
model®.

Another recent development in latrine
design has been the introduction of the
Sanplat latrine. This is the name
given to a squatting dab that is
designed to be easy to clean, to

Box 8

At arefugee camp Stein
Rwanda, much attention was
given to the provision of
recreationa facilities for children.
In itself thisis to be commended.
Many photographs were taken by
viditing press of children playing
on the swings. Intheimmediate
background were communal
trench latrines. These latrines
were less photogenic since they
were inadequately managed and
unhygienic, offering little more
then avery shdlow trench, some
widely spaced planks to walk on
and a minimum of shelter. They
amost certainly posed a health
risk to the children using the
swings and to the peopleliving in
the shelters close to them. There
Is nothing wrong with providing
recreationa facilities, but every
effort should first be given to
ensuring that good basic services
are provided.

provide a good sanitary seal between the pit and the outside atmosphere, to use
minima amounts of construction materials and to be inexpensive. The sguatting
dab is dome-shaped which ensures maximum strength with minimal thickness of
non-reinforced concrete’.

6 See Morgan, 1990 for good detailed designs in Annex 1.

7 See Waterlines (April 1994) in Annex 1.
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Planning. Crucidly important is the planning stage when it is decided where the
latrines will be sited. There are specific guidelines on this (see Annex 3), but in
genera consideration must be givento keeping thelatrinesasfar away from shelters
as space alows, whilst not placing them so far away as to discourage their use.
Particular difficulty will be experienced when spaceisvery limited. Latrinesshould
not be closer than 6m to ashelter. If this cannot be achieved for the second phase
of construction, shelters will either have to be moved or latrines placed at the
periphery of the camp/area.

Technical constraints

Other circumstances may force decisions which dictate the position of acamp in
relationto a spring source, and this means that standard practice guidelines haveto
be disregarded. The advice must be: if in doubt, build the latrines further away. If
the camp is 100m above a spring, the chances are that very little contamination of
the water will take place; if the distance is 30m, 40m, 50m or 60m the decison is
moredifficult. Whenever latrinesare placed uphill of aspring or other groundwater
source, it is absolutely imperative that the bacteriologica quality of the water is
monitored at regular intervals. Once aweek would be a good start; this will give
early indication of contamination and allow remedial measures to be taken.

Depending upon the soil type, it may be necessary to consider total or partial lining
of the pit to protect against collapse. Total lining meansthat the pit iswalled from
top to bottom on all sides, whilst partid lining entails providing an apron of wall on
dl sides of the pit from the surface to a calculated distance below ground level.
Materids that can be used for lining are normally bricks and mortar, concrete or
wood. In areas where bamboo is in plentiful supply, this can be used as a
substitute, although it should be considered as a short-term lining since the dudge
in the pit will quickly destroy the bamboo. The decision to line pit latrines has
sgnificant implicationsfor the cost and speed of construction and should be taken
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froman informed standpoint. Advice can be sought from civil engineersor people
with experience of excavations in the relevant area.

Some labour force issues. First-phaselatrine constructionwill usually havetorely
on paid labour to do the manua work. Whilst it isdesirableto use voluntary labour
throughout the programme, the rapid provision of early communal facilities is of
prime importance, and organising and moativating voluntary labour can become a
major bottleneck. Paying people helpsto bypass this problem. However, for the
second phase, where families or well defined groups will receive their own latrine,
every attempt should be made to use voluntary labour, especialy for digging the
pits, carrying materids and any other unskilled tasks associated with the
construction. Each socia unit to receive a latrine should be encouraged to
participate in the construction process. |If things are well organised, sufficient pits
should be available each day to alow the team building the shelter and squatting
plate to follow on without waiting. From the view point of quality control, it is
usudly preferable to retain teams of skilled labour, which can be voluntary or paid,
to build the shelters and squatting plate.

This Section gives an indication of the scale of work required at the beginning of
a latrine congtruction programme. It has all been considered without specific
reference to the cultural habits of the population to be assisted. This can have
major implicationsfor the programme and may mean that traditional thinking on the
part of the agency may be inappropriate (see Box 9) .

53



RRN Good Practice Review

54



Water and Sanitation in Emergencies

Box 9

When 70,000 Hindu refugees from Bhutan arrived in eastern Nepal in 1992, a standarg
sanitation approach was adopted by the agencies present. Communal latrines were proyided
whilst planning got under way for family-level latrines. It soon became clear that the
communal latrines were totally inappropriate for the population. Hindu culture poses gome

very difficult problems for sanitation work so far as communal facilities are concerneyl. With
this particular community, privacy and hygiene were very important. When at home, pgople

would use the fields for defecation, but would go to great |engths to ensure that they dild not
use an areawhich had previously been used. Theidea of stepping in an areawhere peol)le

had defecated was abhorrent. Thus the notion of communal latrines and defecation areps was
repugnant to them and represented all that was unhygienic.

Another problem was that talking about personal hygiene practices was virtually taboo.| It was
absolutely essential that men and women had separate facilities. Most of the camps wgre
densely populated and siting latrines proved very difficult. From a sanitation perspective a
number of the camp sites were inappropriate but when it came to allocating space for the
refugeesthe local authorities were constrained by enormous land pressure in a densely
populated area.

What could be done? Dysentery was escalating, cholerawas endemic in the region angl there
was aredl threat of an outbreak. The obvious thing was to provide family-level latrineqas
quickly as possible. However, optimistic estimates put atimescale of 16 weeks on the
construction of the 5,000+ latrines. Short-term measures were needed. It was decidefl to
establish sanitation committees in each camp. These provided aforum for discussion ¢f
sanitation issues, a body of people with responsibility for promoting good hygiene pragtice and
ameans of helping to organise the labour for the latrine programme. The eventual outbreak of
choleraforced the refugees to reconsider the approach of the agencies, and communall latrines
were constructed after major consultation with the committees about their location angl design.
People were employed to keep these latrines clean (these people were not from the cgmp
populations, but were drawn from the Untouchable classin the nearby villages as no-one else
would do the work).
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6.2 Other sanitation considerations

A number of issues including children's needs; solid waste disposal; drainage;
provision of services at market areas; the burial of dead bodies and disposal of
waste from medicd facilities fal into this category.

Children's needs. Children are a very important category in a sanitation
programme. This faeces contain far more pathogenic organisms than those of
adults. Itistherefore essential to keep to an absolute minimum the amount of infant
faeces on the ground. Children do not like dark latrines. Special features can be
designed into the latrines to help this. The sgquat hole should not be so large that
children can fall in or beintimidated by it. A successful innovation to a standard
double latrine in Rwanda involved congtructing a third squatting hole over the pit
for use by children. Unlikethe other squat holes, it was not sheltered; a cover was
provided for the hole and a wooden support to hold on to was placed around the
squat plate. This design proved to be very effective and children could be seen
helping each other whilst using the latrine.
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Box 9 (continued)

It had been agreed with the camp population that the second-phase latrines
should be shared family latrinesi.e. 1 latrine for 2 families. It was
acceptable for people to share facilities on this scale and take the full
responsibility for cleaning and maintaining them. Two years on, these
latrines are reported to be functioning well, people are using them and they
are being kept clean.

The emergency phase of the sanitation programme was far from successful,
and it could be argued that the initial inappropriate programmes created a
Separate sanitation emergency. However, this was the first Hindu refugee
population that any of the agencies involved had encountered and was a
particularly difficult community to work with on sanitation issues. Sautary
lessons can be learnt from this experience, the most obvious being to work
with the population, not in isolation from them.

Other measures should be undertaken to ensure that when children defecate in the
open thelr stools are cleaned up and buried. Any hygiene education initiative
should raise this issue with parents, and persuade them to consider safe
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and practical methods of disposal of their children's faeces.

Dealing with solid waste. Solid waste disposal isunlikely to be aserious problem
during the early stages of an emergency, asvery little solid waste is generated at this
time. However, as part of avector-control programme, it is an issue that needs to
be addressed sooner rather than later. The basic principle is to contain the solid
household waste and prevent contact with humans, flies and vermin such as rats.

A number of approaches can be adopted. The first, and smplest, is to provide
each sector of acamp with aholewhichiscentraly located, into which al families
in that sector deposit their waste and then cover it with soil. Thishasthe advantage
of being smple but the disadvantage of needing to dig fresh holes every time one
fillsup. An dternative approach isto consider a waste collection system. It may
be possible to provide rubbish bins e.g. old oil drums, within each camp sector,
into which wasteisdeposited. These binscan then beemptied regularly onto small
hand carts which transport the waste to aburial pit outside the camp. This system
has the option of burning the waste, something which should not be encouraged in
the first alternative because of the high risk of in-camp fires,

Drainage issomething which again needsto be considered in the context of vector
control. Standingwater providesan optimum breeding ground for mosquitoes, and
the am of a drainage programme is to prevent this occurring. If the camp or
settlement site is on a dope, the drainage should be designed to take advantage of
this and the water carried away down-dope. A perfectly flat surface is very rare
and just about any slope can be utilised for drainage purposes. The water should
be carried some way from the Site to an area where it can either drain fredy away
or soak into theground. Conversaly, if the problemis standing water asaresult of
depressions in the site, it may be necessary to consider filling in these depressions
to prevent future collection of water.

The drainage system should be designed to channel away water from large
rainstorms. Intense rain can do a great deal of damage to makeshift shelters, if it
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Is not adequately diverted away from them. A network of large drains should be
provided for thewhole camp, with feeder drains channelling into them from shelter,
sub-sector and sector levels within the camp.

It is important that drainage activities are co-ordinated with other infrastructural
developmentsin a camp. Roads, in particular, can cause problems for drainage
works. Elevated roads which are designed to be free draining and quick drying,
and are on the down-dope side of acamp, need to have culverts built in, otherwise
they will act like a dam, and shelters closeto the road can be flooded very quickly
in heavy ranfdl.

Specia consideration should be given to the waste water produced by water
collection areas. The design of these areas aimsto minimise the loss of water and
prevent puddling. One solution is to provide a concrete apron around the water
point, which channelsthe water away. Inevitably considerable amounts of water are
spilled around the water points. |f possible the water should drain into the larger
camp-level drainage system, but if the terrain does not permit this other solutions
need to be sought. One of these is to dig soak pits (sometimes referred to as
soakaways). A soak pitissimply aholein the ground which isfilled with gravel to
support the walls against collapse. How well the soil absorbs the water will
determine the size and number of soak pits that are required.

If there are livestock in the area, an appropriate means of disposing of drainage
water may be to channd it to watering troughs for the animals.

Waste from health centresisparticularly dangerous. It should behandled carefully
and preferably should be destroyed on adaily basis inanincinerator. Falling this,
an incineration pit can be used and the resdue comprehensively covered.
Important Note: it is always good practice to bury incinerated waste as
temperatures may not have been high enough to kill all pathogens. Specia care
must be taken with drainage water from choleraisolation units. Large quantities of
water are used at these centres and good drainage must be ensured to a soakaway,
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which must be well protected and guaranteed not to discharge into any water
source.

Market Areas are particularly difficult from the point of view of sanitation. They
are notoriousfor posing public health risks, especialy when food and drink are for
sale, but they are a'so important trading and socia facilitiesfor camps. If possible
the market area should be sited outside the camp. In view of the hedlth risk, it may
be desirable to create a number of small market areas rather than asingle large one.
Latrines should be provided at these sites and some form of cleaning, almost
certainly entailing paid labour, should be organised. Whether or not it is possible
to provide water at the marketplace will depend very much on the design and
capacity of the water system. However, in generd it is best to keep water out of
the immediate area, and, where possible, to have a distribution point nearby.

Solid waste from a market area should be collected and buried or burnt.

6.3 Hygiene awareness

The example of the situation in Nepa spelled out in Box 9illustrates very positively
the need to take time to collect information about a population's hygiene practices.
In addition, it is useful to try to determine the level of understanding that exists
about the relationship between water, sanitation and persona hygiene. Depending
upon how good the understanding is, it may be necessary to consider undertaking
a hygiene awareness or education campaign. In some cases where the
understanding is good, it may be helpful to inform people about the unusua risks
they face because of their densely populated living conditions. In others, the
emphasis may need to be more basic, with a concerted effort to educate people
about good hygiene. Whichever the case, time spent early on trying to understand
the affected population and designing into the programme a component dedicated
to helping them organise themsalves to obtain the maximum benefit from the
infrastructure being installed for them, will play a sgnificant role in their future
wellbeing.

60



Water and Sanitation in Emergencies

It ishighly likely that there will be skilled and educated health professionals within
the population. Such people are invaluable to an education programme asthey can
not only bring the required expertise, but aso share a common language and
cultural background with the population. The latter aspect is irreplaceable and
every effort should be made to involve these people.

Helping people to understand the risks of their new environment is the first step
towards improving hygiene practices. However, unless modified practices can be
facilitated the impact will be negligible. In this context, it is important that basic
non-food items which are directly related to hygiene behaviour, such as soap,
cooking pots and utensils and water containers, are distributed. It is futile
discussing improved water storage and handling practicesin the homeif people do
not have suitable storage containers.

Agency staff should be equally aware of the importance of hygiene. This
particularly appliesin the case of cholera. Measures should be taken to ensure that
staff are aware of the risks not only to themsalves, but to the community with
whom they are working (see Annex 5).
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7.  Typical Scenarios

7.1 Introduction

This Section presents seven scenarios which are broadly representative of the
majority of emergency water and sanitation situations faced by relief personnd. It
also indicates the particular considerations that need to be taken into account in
these situations.

The principa benefit of such an approach is that information can be conveyed in

away which is more accessible to non-specialists than would be possible using a
more generalised approach. However, there are drawbacks to the approach and it

isimportant that readers should be aware of them. First, afew “typica' scenarios
cannot cover all possible types of situation likely to be faced by field staff.

Second, scenarios which are typica are not necessarily mutualy exclusive.

However, it is hoped that readers may be able to find information relevant to their

own circumstances which will help them to participate in discussions on the design
and implementation of emergency water and sanitation programmes.

7.2 Population displacement into arid areas

Water Characteristics. Arid regions often pose the greatest difficulty for
emergency water supply to displaced populations, for by definition the areas are
dry. The long-term options are either to move the camp closer to areliable water
source or to develop an independent water source close to the camp. Both are
likely to be slow processes. The short-term options may include bringing the water
to the camp by lorry (water tankering) and maximising the use of local sources
found in the area.

Section 5.2, under the heading Creating New Sources, discussed the technical
compl exities associated with devel oping aborehol e supply. Nevertheless, borehole
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sources can and, all around the world, do provide good quality and reliable
quantities of water in emergency Situations. However, some other issuesarisefrom
the use of boreholes, which can be particularly important for the resident
population. An illugtration from the Twareg refugee programme in Mauritaniain
1992 illustrates this point very well (see Box 10).

Box 10

Borehole Sources in Mauritania

In avery arid area the only option for supplying water to the refugees was
from deep boreholes. The boreholes were 125m deep. Near to Fassala
Nere camp, there were some traditional hand-dug wells of 60m depth, which
were used by the local population. Within a few months of the boreholes
being operational, locals within afew kilometres radius of them started to
complain about their wells drying up. Thiswas dmost certainly as a direct
consequence of the rate of borehole extraction. In such instances, the
volume of water being drawn from the aquifer is greater than the rate at
which it isrecharging. Thisinevitably leads to the water level dropping.
Hence, the local wells were drying up. The only thing that can be done to
the wellsis to deegpen them. At 60m below ground leve, thisisa
complicated task.

Establishing a high volume water source in an arid area can dso interfere with loca
agricultura systems and cultura practices. Agan in Mauritania, loca nomadic
practices were interrupted by the borehole water. The opportunity of reliable
volumes of water al the year round acted like a magnet drawing large herds of
livestock to the area. This had disastrous effects on the vegetation. Animals were
grazing the same area for prolonged periods and, whereas previoudly, grasses
would be grazed to ground level, roots were now being eaten, with direct
conseguences on soil erosion and stability. By relying on a single water source,

people were jeopardising their future ability to sustain thelr traditiona agriculturd
practices.
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Sanitation characteristics. Much of the discussion in sections 6.1 AND 6.2 will
be relevant here. From the point of view of sanitation, arid areas are well suited as
space is not usualy such alimiting factor and hot, dry climates are naturally better
at inhibiting the transmission of faecal-oral diseases when open defecation habits
are practised. Unless the soils are rocky and/or shallow, the scope for digging pit
latrines is also good. If it isadesert environment, it is probable that construction
materials such as wood, sand, gravel and cement will be in short supply. Reliable
sources for the supply of these materials will need to be found.

7.3 Population displacement into hilly or mountainous areas

Water characteristics. Very often in mountainous or hilly terrain the issue is not
so much where the water isto come from, but how to get it to the population. As
adways, it is very important to consider the proximity of water when choosing a
camp Site.

Water is usualy found in the valley bottom in the form of ariver, lake or as
groundwater. Sometimes it will surface through a spring-line, i.e. above ground
level whereit isforced out of the hill side because an impermeable layer prevents
further downward flow. If luck ison your side, a spring-line may exist above the
level of the camp ste. Thiswill alow the water to flow by gravity through pipesto
the camp. However, such asituation should by no means be taken for granted and
every effort should be made to identify a reliable water source before the site is
chosen.

If ahilly areais populated, it is the valley bottoms that will be either cultivated or
inhabited. In either case, there will be enormous competition for land, and it is
unlikely that land for a camp site will be able to be negotiated with the local
inhabitants. Thiswill dictate that the Site is either on the dopes of the hill or at the
top. Itsexact location will depend on the dope, which isimportant becauseif itis
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very steep people will not be able to live there, and access for agency vehicles
might be difficult.

When people are living at a significant height above a water source the agency is
faced with amagjor decision: should it pump the water up to the people or ask the
people to walk down to the water? Before making thisdecision, what isentailed in
taking water to the camp should be clearly understood, as significant pumping will
be required. It is not impossible to pump water to considerable heights but the
system is difficult and expensive, and it does take a long time to install. The
running costs are also high and generous budgets should be allowed for this.

On the other hand, asking people to walk long distances down steep slopes to
collect their water isalso far from ideal. The extent to which this can be expected
of them will depend upon how they usudly collect their water. If they are from a
region where they normaly walk downhill for their water, this will be nothing new
to them; if they are not, then problemswill be encountered when trying to persuade
them to collect sufficient water on adaily bass.

If people are being asked to collect their water from difficult access points, it is
more important than in other situations to ensure that they have adequate means of
transporting it. The emphasisisawayson increasing the amount of water used and
so, if people are to walk long distances for their water, it should be worth their
while. In the same way, means should be made available for storing water within
the shelter so that there is always the opportunity to have one vessdl available just
for transporting water, whilst another is used for storage. This usualy means
providing jerry cans and they may not be readily availablein the particular country
or region. Locd aternatives, such asclay pots, will bein use and may be available
on areasonably large scale. Narrow-necked containers are preferred as they help
prevent the ingress of air- or hand-borne contamination.

65



RRN Good Practice Review

Box 11

The Central African states of Rwanda and Burundi have a topography and
population densities which typify al that is difficult about providing water to
displaced and resident populations in hilly conditions. Since February 1993
and until the outbreak of civil war in April 1994, a great ded of effort has
been devoted to providing water to hundreds of thousands of internally
displaced and refugee populations in Rwanda. Thereisvirtualy no free
land available for displaced persons camps in the most densely populated
country in Africa. The problem was aways how to get water to the people
and almost always the answer was to provide better collection and
distribution points close to the spring site, whilst encouraging increased use
and collection of water. Important in this context is the role of hygiene
awareness amongst the population. There needsto be avalid reason in their
own minds as to why they are being asked to expend huge amounts of time
and energy collecting more water than they may have been used to.

Obvioudly the decision about pumping water along way uphill will be influenced
by a number of factors, including the predicted length of stay and the number of
camps being considered. In Rwanda, for example, during the Burundese refugee
influx in October 1993, there were up to 30 camps needing water. Funding for this
was limited and would not have met the full cost of pumping water into al the
camps. Thisgivesriseto another question. |If there are large numbers of people
and providing water is going to be a problem, is it better to leave people in small
settlements near to water sources such as springs, or to gather them into a large
camp where substantial expenditure on a water system can be justified? If small
settlements are preferred, this may mean that the provision of other services such
as hedlth care may be more complicated than in alarge camp, but note should be
taken of the fact that people have to collect water daily and the effort required to
do this should, where possible, be kept to the minimum.

Sanitation issues relate to the dope of the ground and the influence latrine siting
can have on water quality, and also the depth of soil.

66



Water and Sanitation in Emergencies

Digging aholefor apit latrine can be amore complicated procedure on asopethan
on flat ground. The ground needs to be levelled off so that a squatting plate can
beinstalled, and care must be taken to ensurethat therisk of pit collapseisminimal;
good drainage around the latrine structureis al so essentia. Water must be diverted
away from the pit, not only to prevent pit collapse, but also to ensure that rainwater
does not prematurely fill the pit and cause it to overflow.

The depth of the soil isanother important factor. The sides and tops of hills often
have very little soil cover. Thiswill cause problems, asit will not be possibleto dig
aufficiently deep pits. Alternative sites can beidentified, but other local constraints
may limit the possibilities. In this case, engineering solutions need to be explored.
The most readily achievable solution will probably be to dig the pit as deep as
possible and then to add extra storage capacity by extending the structure above
ground level. In other words to create a sealed chamber above ground level.
Another option might be the regular emptying of shalow pits — known as
dedudging — and transportation of the material to other disposal sites.

If defecation areas areto be used during thefirst stages of the camp's devel opment,
consderation must be given to the relationship of the areas to the camp and water
source. If adefecation areaissted above acamp, whenit rainsal the faeca matter
will be washed into the camp. Similarly, if an areais above an open water source,
such asariver or lake,