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Ff.th" safe use of greywater and excreta in agdculture requires adopting an

I appropriate planning approach at both the national level and the individual
I project level, with health as a first priority. Planning strategies, including

communication with different groups of stakeholders, have been dealt with in chapter
10. The present chapter describes other planning and implernentation iszues, partly
adapted to tlte local level.

&S 11.1 Adopting an appropriate plan*ng *pproach
Planning and development of sanitation programmes have been comprehursively
addressed elsewhere (see, for examplg WSSCC, 2005). This information can be used
as a basis for the creation of new programmes. The planning of sanitary systems
aimed to use excreta and greywater should take account of certain specific
considerations responding to the needs of a safe se-criented approach:

. Integrate aspects afsaJb use in the assessment ofthe current sanitary situqtion
and in all the planntng activities and conceptual work: When planning
systems to safely use excreta and greywater, a broadsr spectrum ofissues has
to be considered. These include the assessment of the current agricultural
situation, the type of crops cultivated and prevalent agricultural practices.
These relate to &e water and fertilizer needs, agricultural equipment and
inigation practices. The quality of the irrigation water used relates to the
relative risks of contamination as well as livestock production, practices
concerning the treatment and use of manure and current and traditional
practices offertilization and soil conservation. Productivity, costs and benelits,
farmers' and consumers' perceptions of fie use of artifrcial fertilizer, manurq
treated wastewater, greywater and human excreta as well as other aspects
should also be considered. In addition to traditional agriculture, excreta and
greywater can be and have been applied as fertilizors in areas such as forestry,
aquaculrure (see Volume 3 of the Guidelines) and market gardening or for
energy production.

. Integrate aspects related to water supply: As the source separation of excreta
and greywater may reduce the amount of treated fresh water used in homes
(e.g. to transport excleta in waterbome systems), water zupply systems can
o*.en be reviewed and modified.

. [ktegrate aspects ofurban planning: As excreta and greywater should be used
as close to the source as possible to minimize transport requirements,
coordination with urban planners may be required (e.g. in order to provide
space for the integration ofa construsted wetland in an urban park, to support
urban agriculture or to provide small-scale service providers with an area for
the heatment and storage ofexcreta in the neighbourhood).

. Integrate aspects of solid waste monagernmt: The collection, transport,
teatment and use oi for example, composted or dehydrated faeces may be
carried out as part of a solid waste rnanagement programme. In many
counkies, tlose responsible for solid waste managemsnt have a long
experience with organizing the collection and use systems, as well as
marketing know-how.

. Consider a much wider variety of sanitation systems: A wide array of
technical and operational solutions supporting the use of excreta and
greywater are available (see chapter 5). Planners may consider a range of
different options for the local circumstances. From the users' perspective, the
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ability to choose between different effective technology options to fit their
household and budgetary needs is vital. Planners should consider the
corresponding institutional and management arranganents needed for different
excreta and greywater use options.

. Apply new and wider-ranging decision-mahing and evaluation criteria for
water supply and sanitation services: Excreta and greywater use systems
highlight the widened boundaries of saaitation systems (intograting aspects of
agriculture, energy production, nukition and public health). Traditionally used
waluation criieria (e.g. the limiting parameters for discharge into receiving
water bodies) are insufficient to evaluate different sanitation options.
Decision-making criteria should support the choice of sustainable systems and
include consideration of resource conservation, health impac! economic,
environmental and social aspects and the technical functionalify of the system.

t Provide stakeholders with the relevant information, enabling them to make an
"infonned chaice".' The range of possibilities to recover and safely use excreta
and greywater is often unknown to most stakeholders (including decision-
makers), which limits their ability to make an informed choice of a sanitary
system and its components. Suitable information and awareness raising are
therefore needed.

In addition, it is valuable to:

. integrate educational, institutional and capacity-building aspects into planning
instruments:

. focus on the assessment of the needs of the user of the sanitation, the end users
ofthe heated excreta and greywater and the service providers;

. consider smaller planning units and a greater number of decentralized oplions.

To successfully integrate the additional considerations of safe use-oriented
sanitation systems, an appropriate approach to the planning processes must be
adopted. A sound basis for such an approach can be found in the Bellagio Principles
(Box 11.1), drawn up by the Environmental Sanitation Working Group of the Water
Supply and Sanitation Collaborative Council (WSSCC) and endorsed by the Council
during its 5th Global Forum in Novernber 2000 in Iguagra Brazil. The principles call
for a change of conventional sanitation policies and practices worldwide
(wsscc/EA WAG/SANDEC, 2000).

The WSSCC (WSSCC/EAWAG/SANDEC, 2004) has published an implementa-
tion guide for the Bellagio Principles, promoting a household-centred environmental
sanitation approach with two main componants:

1) The focal point of environmental sanitation planning should be the household,
reversing the customary order of centralized topdown planning. The users of
the services should have a deciding voice in their design, and sanitation issues
should be dealt with as close as possible to the site where they occur. With the
household as the key stakeholder, women are provided with a strong voice in
the planning process, and the govemment's role changes from that of provider
to that ofenabler.

2) A circular system of resource management should be used, anphasizing &e
conservation, recycling and reuse ofresources, in contrast to the current linear
sanitation service svstem.
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Box 11.1 The Bellagio Principles

l) Human dignity, qualily of life and environmental security at the household level
should be at the centre ofthe new approaoh, which should be responsive and accounlable
to needs and demands in &e local and national setling;
r Solutions should be tailored to the full spectrum of social, economic, health and
environmental conceflrs;
r The household and community environmena should be protected;
r The economic opporfi.rnities ofwasle recovery and use should be harnessed.

2) ln line with good govem&rc€ principles, decision-making should involve participation
ofall stakeholders, especially the consumers aad providers ofservices;
r Deeision-making at all levels should be based on infomed choices;
r Incentives for provision and consumption of services and farilities should be consistell
witlr the overall goal and objective;
r Rights of consumer and providers should be balanced by responsibiliries to tle wider
human community and eavironment.

3) Waste should be considered a resource, and its management should be holistic and
form part ofintegrated water resources, nutrient flow and waste managem€nt;
. Irputs should be reduced so as to promole effrciency and water and srvironmental
security;
. Exports of waste should be minimized to promole efficiency and reduce the spread of
pollution;
. Wastewater should be recycled and added to the water budget

4) The domain in which environmental saritation problems are resolved should be kept
io the minimum practical size (household, community, town, district, carchment, city)
and wastes dilsted as little as possible;
r Waste should be malaged as close as possible to the source;
r Water should be minimally used to transpoft waste;
r Additional technologies for wasie sanitization and reuse should be developed.

K 11.2 Loeal project planning: specific considerations
Individual project planning requires consideration of different issues, including the
involvemelt of stakeholders through the use of participatory approaches, treatment,
crop resffiction, waste application, human exposure control, costs, technical aspects,
support services and haining.

I 1. 2. I Parlicipatory appraaches
Effective sanitation and hygiene programmes need to combine interventions to change
behaviour with the selection of the right technology. Changing behaviour requires
culturally sensitive and appropriate health education. People need to understand, in
terms meaningful to their lifestyles and existing belief systoms, why better health
depends on the adoption of hygienic practices such as hand washing, the use of
sanitation systems for the safe managemenl of excreta and greywater, and safe storage
and handling of drinking-water and food. Raising awareness about the importance of
sanitation and hygiene may increase motivation to change harmful behaviours.
Selecting the right sanitation technology is about having effective alternatives and
making the righi choice for the specific cirsumstances.

Makiag the right choice of technology requires an assessmenl of the costs (both
for building the facility and for operation and maintenance) and its effectiveness in a
specific setting. Participatory approaches such as Self-esteem, Associative strengths,
Resourcefulness, Action-planning, and Responsibility (SARAR) and its focused
application Participatory Hygiene and Sanitation Transformation (PHAST) have been
effective in increasing sanitation coverage and good hygiene behaviours. SARAR has
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Box 11.2 SARAR programme achievements in Mexico

Since its inception in 2003, the TepozEco Municipal Ecological Sanitation Project has
used SARAR participatory tools to involve community groups in deepening their
understanding of their envkonment and to develop strategies for improving water and
sanitation services. TepozEco bas worked closely with a local youth group in *e
periurban community of San Juan Tlacotenco. Members of this group have been trained
as sanitation promoiers and facilitaaors of *re community decision-making process. In
San Juan, the SARAR tools have been particularly valuable as a way to explore
community perceptions of their problems and lreeds ard to maintain the focus of
decision-makilg within the community itself. For example:

, An adaptation of the extremely versatile lhree-pile so/ting activity was used to iavolve
the community in analysing and prioritizing various plblic services: not surprisingly,
water and sanitatior were at tle top of the list.

. Ia a subsequent session, the scnitatian ladder permitted the communiry to identiSr and
compare the range of basic sanilation technologies available to thern and to decide
which options would be most appropriate given the particular local context (severe
seasonal water shorages; absence of a central sewage system no\il and for the longer
term; moderate to low income; need for inexpensive fertilizer for local c;ops; and a
concem to avoid contaminaiion of local streams at *e top of the watershed).

. A community mapping exercise, the story-with-a-gep and a set of hygiare behaviour
sorting cards helped &e community to identify crilical interveltions, including
greywater and solid waste management.

Sarar Transformaci6n SC, responsible for coordinaling the TepozEco, together wi* El
Taller, a parh€r rongovemrnental organization, have produced an Ecological Sanitrtion
Educational ?ool Kit, to facilitate the replieation of fie process il other p.ogrammes.
The package includes a set of participatory materials as well as illustrated technieal
guides ta provide informatiol to the community il a tirnely and easily assimilated format
with the aim to achieve better hygiene and sanitation behaviour as well as make use of
accessible fertilizers in a safe way.

Source: Sarar Trasformaci6n SC, Mexico, 2005 (R. Sawyer, personal communication)

been used successfully as a core tool to start sanitation programmes in places as
diverse as Mongolia, I(Sngyzstan, Mozambique, South Africa and El Salvador. Box
11.2 gives some examples of how SARAR 0ools have been used within the cottcxt of
the TepozBco Municipal Ecological Sanitation Project in Tepoztl6n, Mexico.

11.2.2 Trest ttent
The different characterjstics of specific treaknents available (see chapter 5) allow
choices regarding the use ofnutrients and soil conditioners *om excreta or ofwater
from greywater.

When excreta from many small sources are used, vedficatioa monitoring and
assessment of the treatment efficiency of all the sources are impossible. Secondary
off-site treatment is then an informed choice, especially in cities. The collection,
treatment and reuse of &e excreta can provide economic incentives to small
enfepreneirs, In rural arsas, however, faraers who have used xaw excrela for years
may not be easily persuaded to treat it. This should be dealt with by health educators
and extension officers.

Whatever method is used for health protection when using excreta or greywater,
its irnplementation is likely to demand a change in behaviour by a large number of
individual userc, which needs to be part of a sensitization process. One motivating
factor might be &e greater convenience and privacy of an in-house toilet the waste
from which can be feate4 compared with open defecation.
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11.2.3 Crop re$rtciion
Crop restriction is relatively simple to implement where t}le treaied excreta and
greywater are used by a small nsmber of large organizations, whether t}tey are private
firms, cooperatives, state farms or the municipal authority itself. Howevet, the
enforcement of crop restrictions on a large number of smaller farmers cal be much
more difficult. The products most likely to be excluded, such as vegetables for direct
human consumption, are among those that would give higher cash yields than waste
use to produce animal feed. Crop restriction is not impossible in such circumstances;
it is most likely to succeed where local dietary habits limit the demand for uncooked
vegetables and where there are profitable altemative crops for which a market exists.

In some countries, the existing pla:rning structwes and procedures allow a firm
control of all produce growr! with regular inspection of farms and sav:ctions against
those who deviate from agreed arangements. Such mechalisms can be used at little
extra cost to ensurs that produce restrictions are followed.

lf &ere is no local experience of the application of crop restrictions, their
feasibiliry should be tested in a trial area before they are implemented on a wide scale.
Such a trial will also give an initial estimate of the resources required for enforcement,
as well as clariSing the most suitable institutional arrangements for the
implementation of restrictions.

Enforcement may not always be as easy as migtrt at first appear. Although a crop
may ake months to grow and can be inspected throughout this time, the excreta and
greywater may need to be applied for only a few days each month, and this can be
concealed, even from vigilant inspectors.

I1.2.4 Application
The Agriculture Extension Service or the organization of Farmer Field Schools may
be in the best position to promote hygienic practices relating to the application of
excreta and greywater in agriculturelhorticulture. Where a municipal body controls
t}re source ofteated excreta or faecal sludge, it may be able to encourage application
before harvest periods by making it available only at certain times of lhe year' As
stated in chapter 4, a withholding time should always apply, in addition to on-site/off-
site treatment. Alternatively, the agency controlling distribution of the excreta or
grcywater may itself assume responsibility for the application of the treated products
and charge for &is service. The workers handling the excreta would tlten be the
employees of a single entity, which would facilitate exposure control measures among
them.

Source separation of urine and faeces may facilitale the application of excreta to a
large degree, although if large amounts of nutrients are needed, the urine volume to be
Sansporled may prove impractical.

11.2.5 llumsn etposure control
Measures to reduce exposure to pathogens associated with water and sanitation and to
promote good case managemext are well known components of primary health care.
They include health education, particulady regarding domestic hygiene.

An obvious measure is to provide acces$ to safe drinking-water and adequale
sanitation. Controlling the exposure of users of excreta rnay have little effect if they
continue to be exposed to infectious agents in their drinking-water and in their
domestic eirvironment through lack of tl:rese basic facilities. Particular care is required
to ensure that ihe use ofexcreta or greywater does not cause contamination ofnearby
wells or olher sources of drinking-water.
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Wbere salaried workers are involved, their employers have a responsibility to
protect them from exposure to pathogens, which in many countries is set down in
existing legislation on occupational health. This may need to be brought to the
employers' attention, together with guidance on the me.lsures they should take, such
as the issuing of protective clothing, particularly footwear and gloves, although these
may not be comfortable in a tropical climate. Any effort to promote the issuing of
protective clo&ing by employers must be accompanied by still greater efforts to
convince their employees that &ey mus! wear it.

Measures to control the exposure of tlose who handle the produce can be
implemented in much the same way as for farm workers. When produce handlers all
work for a small number of employers, exposure control fits inao a general
programme of occupational health. On the other hand, when a large number of small
fraders are involved in selling or processing the produce, it will be difficulf to
implement exposure conkol measures unless they are all gathered together in a
market. Most markets are subject to public health inspection, and basic exposure
control measures may be a good thing, whether or not crops produced using wastes
are being handled. In addition to protecting produce handlers from contaminatioa,
they may help to protect safe produce from becoming contaminated by the handlers.
Markets are also good places to advise consumers about the hygienic precautions they
should take with the food they purchase.

Residents who are not involved in the use ofexcreta or greywater are best placed
to ensure that their health is not put at risk by those who are, once it has been
explained to them what precautions nre required and what risks they and their families
may run if fhe precautions ,!re not taken. Of course, a government inspector can
ensure that fences are built and wai?ing signs put up, but vigilant neighbours will be
the first to notice when they need repair or replacement. The establishment of a
residents' health committee can be a focus for a healtl education campaign, as well as
providing a locally controlled institution to monitor the practice of waste use. The
treatrnent and operational guidelines will in most instances safeguard the use.

With respect to intestinal helminth infections, teatment of farm workers, their
families and other exposed groups through chemotherapy is relatively easy to
administer in a formal programme, although additional healtl personnel may be
required to treat a lmge population. It can be quite popular and provides an excellent
opportmiry for follow-up with hygiene education activities to publicize simple
measures for personal protection. The employers may pay the cost of cbemotherapy
where salaried workers or sharecroppers work the fields.

If uatreated excreta and greywater are used on many small and scattered fields,
there are greater logistic problems. An additional problem mises where the excreta or
greywater are used informally or illegally.

l1.2.6 Costs
The choice of a sanitation and safe use system should also consider the overall costs
- both the initial expense of the lechnology but also the ongolng costs of operation
and maintenance. If the cost of those technologies chosen for implementation is likely
to exceed the economic benefit of using the wastes, it is impo*ant to consider whether
less expensive measures might suffice or whether it is worthwhile to use the wastes at
all. In most cases, the benefits are likely to justify the costs, but some financial
arangement is needed to ensure that the costs axe met from a suitable source. These
aspects have been considered in chapter 8.
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1 I. 2. 7 Technical ospeets
Detaited planning for excrefa and greywater rse schemes should follow fhe usual
national procedures for project planning, zupplernented as necessary by the
requirements ofexternal firnding agencies and by procedures specific to the nature of

the project (excreta and/or gteywater use and for the required health protection
measures).

All relevant information needs to be collected to allow for decisions on the
technical specifications of a new scheme. A checklist of tlese specifications is
presented in Box 11.3.

Box 11.3 Technical information to be i*clsded in a project plrn

. Curr€nl and projected generation rates of the wastes (excret4 sludge or greywater);
proportion ofildustrial eflluents; dilution by s:rface watfr

. Exisling and required waste treatmett facilities; pathogen rernoval efficiencies;
physicochemical qality

. Existing and required land areas: sizen location ard soil types

. Snergy reqriremenls and etergy poaential of excreta/greywater (atd pcssibility to
combine wi(h other organic waste)

. €vaporation (need for make-up water)

. Conveyance oftreated wastes (collection oftreated excrela ald slrldge by farmers or
delivery by treatrnent authority)

. Storage requirernents forthe wasles

. Waste application rates and methods

. Types of crops a:rd their requirements fot waste quality a*d supplementary nutrients

. Estimated yields of crops per hectare per year

. Srategy for healtlr protection

For each scheme, the planner should seek to maximizo the net armual benefit il a
manner consistent with labour constraints and the need to protect health and minimize
costs. For this, cost estimaies are valuable for tJre various activities, including major
constuction works for storage, featment or transport of wastes, land preparation and
necessary infrastructureo and also for staffing, treatmento pumping and maintenance as
well as other inputs.

An assessment of the benefits requires a forecast not only of &e probable yields of
&e crops grown but also of their anticipated prices. This, in turn, demands a survey to
establish that an adequate market exists for the produce. This is particularly imponant
where produce restriction is to be employed as a health protection measure and where
the produce to be grown requires industrial processing; in the latter case, sufftcient
processing capacity must be available.

Projects for the use oftreated excreta and faecal sludge are not static; they take
time 1o be implemented and thereafter to evolve and grow. The plan should allow
reasonable time scales for all its aspects: to obtain firnding, 1o execute any necessary
construction works and to prepare &e ground for the scheme to begin. From then on,
it should envisage the configuration of the project in each year of its future existence.
For some projects, a long-term planning horizon will be needed.

A modest start is o*en advisable, followed by a phased expansion of the projecl in
subsequent years. This will allow time to hain farmers and staff in new methods and
for lsssons learnt in the eady stages to influence later developments. It will also help
to ensure thal the level of production does not over-reach the current availability of
excreta as fertilizers or the demand for the produce grown.
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11.2.8 Support sewiees
Various support services to farmers are particularly relevant to the implementation of
health protection measures, and detailed consideration should be given to &em at fhe
planning stage in larger schemes. They include the following:

. machinery (sales and servicing, or hire);

. supplementary fertilizers or feed, pumps, nets, prot€ctive clothing, etc.;

. extension and training;
r marketing seryices, especially where new crops are introduced or new land

brought into productive use;
. primary health care, possibly including regular health checks fur workers and

their families.

11.2.9 Training
Training requiremants must be carefully evaluated at the planning stage, and often it
may be necessar5r to start training prograrnmes before the project begins.

The likely need for extension services must be assessed and provisions made fbr
them to be available to producers after implementation of the project. Extension
officers themselves will need training in the methods appropriate to health protection,
as will the staff responsible for enforcing sanitary regulations regarding, among other
things, produce restriction, occupational health and food hygiene.

Such training requirements are best met by local technical colleges and
rmiversities, but many counfies may lack the specific expertise needed; overseas
training may then be the only alternative in the short term until sufficient in-country
experience is developed. This is an area in which cooperation between neighbouring
countries can be especialiy fruitful.




