The use of greywater for irrigation of home
gardens in the Middle East: Technical, social
and policy issues

STEPHEN MCILWAINE AND MARK REDWOOD

Freshwater scarcity
is an increasingly
important issue in
the Middle East and
North Africa region

The use of untreated household greywater for home garden irrigation is an
increasingly common phenomenon in the water-stressed Middle East and
North Africa (MENA) region, particularly among the poor. Most decentral-
ized systems to date have proven to be relatively costly with doubts over
their long-term financial viability. This paper describes some decentralized
approaches to treating greywater and reducing health risk. It examines fi-
nancial and social obstacles to wider greywater system uptake, and policy
and regulatory incentives that are needed to allow water-stressed communi-
ties to use their greywater legally and with controlled risks. Comments are
also included on the implications of the 2006 WHO guidelines for the safe
use of wastewater, excreta and greywater. Policy makers also need to com-
mit to either encouraging or discouraging greywater use as part of water
resource optimization and demand management measures.
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FRESHWATER SCARCITY IS AN INCREASINGLY important issue in the Middle East
and North Africa (MENA) region. Home to 5 per cent of the world'’s
population, the region only contains 1 per cent of accessible water
resources. In 2005, annual per capita renewable water availability was
only 255, 157, 442 and 106 m?®in Israel and the Palestinian Territo-
ries, Jordan, Algeria and Libya, respectively, against a global average
of 8,549 m? (World Resources Institute, 2008). Gulf countries such as
Saudi Arabia, UAE and Kuwait have even lower figures of 96, 49 and
8 m?, respectively, but their wealth allows them the more expensive
option of desalination (ibid). When population growth is taken into
account, per capita water availability will probably halve by 2050.
In the MENA region, agriculture accounts for most water use (85 per
cent), although an increasing proportion of freshwater is being used
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for urban domestic supply (UN-Habitat, 2008). Access to improved
sanitation in the region is fairly high, with 85 per cent benefiting.
However, this leaves a total of 46 million people in the region with-
out access to adequate sanitation (adapted data from World Bank,
2004). Most are the poor located in rural areas, but also in unserviced
slum areas on the periphery of cities, and are exposed to considerable
health risks from improperly disposed waste. The MENA region is also
faced with geopolitical problems that significantly affect natural re-
source equity. For instance, water stress in the Palestinian Territories is
compounded by problems associated with geopolitics (Homer-Dixon,
1994; Allen, 2001; Selby, 2004).

Untreated greywater use as a means of supplementing
household water budgets in low-income areas

Given the general level of water scarcity, countries in the MENA region
have been at the forefront of developing non-conventional sources.
For example, the formal treatment and centralized management of
wastewater for irrigation has become an important component of
water policy in Jordan, Israel and Saudi Arabia. Desalinization, an ex-
pensive alternative, is widely used in Israel and the Gulf states. At
the household level, greywater is often used. Greywater refers to any
component of household wastewater from the kitchen, bathroom
and/or laundry, but excludes toilet water which is known as ‘black
water’. Since greywater excludes sewage waste from toilets, it does
not usually contain the same elevated level of pathogens as regular
wastewater (WHO, 2006a). Given the assumed low level of risk and
in the absence of any cross-contamination, greywater can be diverted
and used to irrigate home gardens or to supplement other uses. Stud-
ies such as CSBE (2003) and Burnat and Eshtayah (2010), Suleiman et
al. (2010) and Bino et al. (2010) have shown that, in particular, wa-
ter-stressed households and communities are using their household
greywater, often regardless of the legality or health risks. However,
such informal greywater use often does not adequately manage the
risks to health and environment, leaving water-stressed, low-income
populations facing the possibility of associated health problems.

Benefits and risks of greywater use

Estimates of the amount of greywater used in households vary from 55
per cent to as much 80 per cent of volume (EAWAG, 2006). Although
significant at the household level, given the size of the non-domestic
water usage, greywater forms a very small portion of national water
budgets. Nevertheless, for small-scale agriculture, the benefits to the
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householder from using greywater include the availability of addi-
tional water, and savings from reduced frequency of septic tank clear-
ance where these exist. In the MENA region, many rural areas are not
served by wastewater networks, and household septic tanks or cesspits
- - are used to collect wastewater. An augmentation of the household wa-
The nutrients in ter budget by up to 55 per cent would be significant in areas where the
greywater can help  water supply to the household is intermittent (perhaps 12 hours per
plant growth  week or less in areas of rural Jordan and the West Bank). Greywater
tends to be nutrient-rich and is a source of phosphorus (from laundry
water) and nitrogen (from kitchen waste). If used for irrigation, these
nutrients could help plant growth but when disposed of improperly
or in large quantities these nutrients can cause eutrophication.

The use of greywater, however, can entail risks to health since it can
have a high bacteriological content. The new World Health Organiza-
tion (WHO) guidelines on the use of wastewater note that with grey-
water ‘microbial contamination ... must be taken into account when
calculating risks and selecting treatment methods’ (WHO, 2006b,
vol. 4). The WHO goes on to point out that ‘bacterial indicators tend
to overestimate the faecal load in greywater’ due to the fact that re-
growth of bacteria can occur. This ‘overestimation’ of faecal load can
have important consequences in the development of risk-averse poli-
cy. In fact, this aversion has paralysed and prohibited many practical
ideas to manage greywater safely. The WHO recommended approach,
described in more detail below, has addressed this problematic feature
of risk assessments and the resulting policy confusion about how to
handle greywater.

Greywater can also present a risk to the environment. Laundry de-
. tergents are a source of boron and surfactants. Boron can be toxic to
present arisk to the  plants in large quantities while surfactants can alter soil properties if

environment  highly concentrated. Some research has shown that greywater is high
in concentration of these components (Gross et al., 2005). Surfactant
content in greywater suggests that application of greywater — even if
treated — can damage soil in the long term (Gross et al., 2008). The
promotion of environmentally friendly detergents and/or the mixing
of freshwater with greywater used in agriculture are some responses
to this conundrum.

Most research suggests that household detergents and chemicals
render greywater ‘generally unfit’ for use except when controlled, giv-
en the suggested long-term impact on soil (Carden et al., 2005; Wiel-
Shafran et al., 2006). However, in developing country contexts and
where household greywater is used to supplement the immediacy of
a low-income household, this is not a particularly useful conclusion
as, in and of itself, it is unlikely to influence behaviour. There is also
a question of willingness to reuse wastewater. Some research shows
that wastewater reuse is an accepted practice and receives official and

Greywater can also
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religious sanction (Faruqui and Bino, 2001). For instance, 80 per cent
of Palestinian farmers in a survey conducted in 2001 stated that they
were willing to use wastewater and, indeed, many were (Faruqui and
Bino, 2001). Moreover, other authors have pointed to the very limited
data on the long-term impact of greywater on soil and crops, which
makes continued research necessary before drawing any concrete
conclusions (Redwood, 2008).

Technical solutions developed in the MENA region

Various types of greywater treatment unit have been trialled in the
MENA region. A number of donor-funded programmes in Jordan,
Palestine and Lebanon were recently reviewed in Mcllwaine and
Redwood (2010). Three specific case studies from that book are sum-
marized in Table 1.

Each of these schemes was based on a roughly similar concept of
multi-chamber, multi-stage physical and biological treatment to re-
duce the suspended solids and organic material content, and conse-
quently the BOD and bacterial load. Figure 1 is a simplified generic
summary of the basic approach, synthesized from Bino et al. (2010)
and Burnat and Eshtayah (2010). More complete technical details of
the treatment units are provided in the references, together with an
evaluation of each unit’s performance in treating greywater. With the
assistance of donor support, such greywater systems have been in-
stalled in a number of areas, and are providing additional water for
use in irrigation of home gardens. The systems undoubtedly reduce
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Figure 1 Approximation of a multi-stage greywater treatment unit
Source: Bino et al. (2010) and Burnat and Eshtayah (2010)
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Table 1. Type, usage and funding mechanism for three greywater projects in the MENA region

Qebia Project, West Bank,
Palestinian Territory, 2005-2006

Karak Project, Jordan,
2004-2007

North-eastern Badia, Jordan,
2005

Context

GW unit type

Study

Results

Installation
costs

Operational
costs ($/year)

Benefits
(average)

Funding

Implementa-
tion

Discussed in

Rural area of low-income
families and high unemploy-
ment (average family income
< US$300/month), 90% of
villagers found already using
greywater without treatment,
but with reported odour
problems and suspected
health issues

Modified septic tank, up-flow
gravel filter followed by an
aerobic filter system

Distribution and installation of
48 household units in Qebia
district, followed by household
survey and water quality
sampling

Greywater units reduced BOD,
COD and coliform levels to
allow irrigation of fruit trees
and vegetables to be eaten
cooked, measured against the
1989 WHO Guidelines

NA
20

500 |/household/day treated
greywater supplied, reduced
cesspit pumping costs
($22/month), irrigation of fruit
trees and vegetables

Agricultural Cooperative
Development International
and Volunteers in Overseas
Cooperative Assistance
(ACDI-VOCA)

Qebia Women’s Cooperative

Qw0

Burnat and Eshtayah, 2010

Rural area with low income
levels (average family income
< $300/month), greywater
already being used routinely
without treatment

Four barrel type (4B)
Confined trench type (CT)

Participatory distribution and
installation of 110 household
units, followed by water
quality sampling, financial
analysis and training
Provided greywater suitable
for crops not eaten raw based
on the 1989 WHO Guidelines,
some increased soil salinity

$300 (CT type)
$260 (4B type)
40

237 l/household/day of treated
greywater supplied, sufficient
for around 25 olive trees plus
supplementary irrigation of
other crops, reduced cesspit
pumping costs ($22/month),
irrigation of fruit trees and
vegetables

International Development
Research Centre (IDRC)

Inter-Islamic Network on Water
Resources Development and
Management (INWRDAM)

Bino et al., 2010

Rural area with low income
levels (average family income
< $170/month), intermittent
supply, greywater already
being used routinely without
treatment, but high levels of
contaminants and coliforms
render the greywater suitable
only for restricted irrigation
Septic tank/sand filter system
(STSF) Up-flow anaerobic
sludge blanket (UASB) with
zeolite filter

Participatory study, design,
distribution and installation of
6 household units, followed by
water quality sampling and
financial analysis

BOD and TSS reduced by

over 80% in both systems,
coliforms reduced by 4 logs to
below 1000 MPN/100 ml (in
STSF system). Treated
greywater suitable for crops
not eaten raw when compared
with the 1989 WHO Guidelines
$850 (USAB)

$1,150 (SFST)

NA

150-200 I/household/day
treated greywater supplied,
sufficient or suitable only for
restricted irrigation, i.e. of olive
trees. Also reduced cesspit
pumping costs, better quality
water

International Development
Research Centre (IDRC)

Environmental Research
Centre, Royal Scientific Society,
Jordan

Suleiman et al., 2010

Notes: BOD, biochemical oxygen demand; COD, chemical oxygen demand; TSS, total suspended solids
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the contaminant loading in the water, and provide water of increased
quality. These donor-funded projects include a degree of participa-
tion with the local communities, and training and awareness-raising
regarding irrigation with greywater as, once the units are installed,
ongoing operation and maintenance becomes the responsibility of
the householder.

Cost-benefit imbalances of household greywater
treatment systems

The above systems focus on the quality of the treated water as the main
way to reduce health risks, exemplifying the engineering-dominated
approach to greywater treatment. Such biological treatment systems
produce relatively high quality water, but can be complicated and
costly in comparison with the cost of water. These systems entail costs
such as maintenance, replacement of filter media, and sometimes on-
going energy costs for pumping. Moreover, they are highly dependent
on the attitudes of the user. While the high-quality water reduces the
health risk to the user, it is arguable whether the vegetables and trees
themselves need such high-quality water.

A frequent assumption that the economic benefits arising from
greywater projects are positive has been observed by the authors in
many of the projects observed. This assumption was tested by the
Karak greywater use project (Table 1), which found a cost-benefit
ratio of 1 to 1.83 over five years assuming a discount rate of 3 per
cent (Bino et al., 2010). While illustrating net positive benefits, it is
our view that this is not an adequate short-term incentive that would
alone entail widespread behaviour change. Memon and others (2005)
point out that the slow uptake of greywater treatment systems is
directly related to the poor cost-benefit ratio.

There is therefore a strong need to further investigate the economic
feasibility of such schemes. However, a full analysis would require
detail on all types of associated costs and benefits. Some of these
costs would include the costs of separation of greywater and black
wastewater, construction costs of treatment units, operational and
maintenance costs of these units, and the costs of agricultural inputs
and infrastructure — drip irrigation systems, greenhouses, etc. The
benefits would include the value of crops produced and any savings
made from emptying cesspits and septic tanks. The costs and benefits
should then be compared with the realistic alternatives to this type of
greywater use. If such data were available, there would be more pres-
sure on projects to deliver solutions for the lowest possible cost.

The use of treated greywater in home gardens will be economically
viable under three conditions: 1) benefits exceed costs where ‘time’ is
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taken into consideration as a key variable; 2) the positive difference
between benefits and costs is significant as a percentage of house-
hold income; 3) this difference is significantly higher compared with
the difference between benefits and costs of the use of other water
sources (e.g. water purchased from tankers). In future work, it will be
important to investigate the economic viability of restricted irrigation
(and corresponding treatment systems) versus unrestricted irrigation
(and corresponding treatment systems), and the minimum land size
needed at the household level to make the use of treated greywater for
agriculture economically viable.

Without a compelling economic argument, it is unlikely that there
will be widespread adoption of greywater treatment. This does not
mean that greywater is not viable, only that more sophisticated eco-
nomic models are required to understand the externalities associated
with greywater disposal in order to factor in the full costs associated
with waste versus reuse. Using a whole life cost model is the best way
to help decision makers effectively implement and market greywater
treatment and use (Memon et al., 2005; Redwood, 2008). The need for
a comprehensive cost-benefit (C/B) analysis is acute as, to date, most-
ly descriptive economic data has been presented in the literature.

Other barriers to social acceptance of greywater use

Other social issues are also critical to an understanding of whether
household greywater use is to be included in an integrated water
management policy. Haddad El-Hajj (2010) discusses the importance
of the role of women in household management and argues that, by
controlling greywater production and use in the household, women
in conservative rural communities can manage some aspects of house-
hold economic production. There is widespread cultural reluctance to
use greywater-irrigated crops, some from understandable wariness of
the health risk, and some from a culturally conservative resistance to
change. However, whereas some have suggested caution when apply-
ing a policy of wastewater use — even greywater — in Islamic countries,
Al-Jayyousi (2010) points out that the use of greywater is not contra-
dictory to the fundamental tenets of Islam. In fact, he suggests that
the Islamic principle of ijtihad encourages innovation in finding ac-
ceptable solutions to new environmental problems.

Abu-Madi et al. (2010), Haddad El-Hajj (2010) and Bino et al. (2010)
all note the common and significant problem of unpleasant odour
that can emanate from poorly maintained systems. To an engineer,
this problem seems facile since there are easy ways to manage odour,
even in a low-income setting. However, this has proven to be a signifi-
cant barrier to a more widespread adoption of greywater management
solutions.

Waterlines Vol. 29 No. 2
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Many failures related to greywater treatment and use systems can
be directly linked to an overemphasis on technical solutions that
misunderstand local cultural and social realities. This is emphati-
cally illustrated by the fact that, while greywater management sys-
tems seem to have more economic benefits in comparison to cesspits,
they remain less popular with the public. Laban (2010) argues that
our understanding of the social and economic issues associated with
greywater use is limited, despite the considerable case examples that
have been gathered. The promise of technology in the field of waste-
water treatment and management has frequently failed to live up to
expectations. Abu Madi also suggests that mobilizing education and
training is fundamental to any further work on the subject in MENA
(Abu-Madi et al., 2010). Education can reduce people’s instinctive
hesitation towards eating greywater-irrigated crops, and provide guid-
ance on which crops can be eaten, and what type of preparation (e.g.
cooking) is needed for each type.

The management of health risks arising from greywater
use

The 1989 WHO Guidelines for the Safe Use of Wastewater and Excreta
in Agriculture and Aquaculture have been the main benchmark guid-
ing approaches to risk assessment and regulation related to wastewa-
ter irrigation. The guidelines offered a programming framework for
management, as well as a straightforward set of numerical guidelines
related to faecal coliform (FC) counts and helminth eggs (Mara and
Cairncross, 1989). One limitation of the 1989 Guidelines was the
translation of the numerical guidelines into water quality standards
in many countries, in the absence of a comprehensive approach to
risk management. This led to a reassessment of how to approach
guidance on wastewater uses, culminating in the publication of new
WHO guidelines (WHO, 2006b). These new guidelines differ from the
1989 ones in that they provide:

. evidence-based health risk assessment;

- guidance for managing risk, including options other than waste-
water treatment;

. strategies for guideline implementation (including progressive
implementation where necessary).

The 2006 WHO guidelines do not exaggerate concern about grey-
water. Their response is a pragmatic one, that policy and planning for
greywater use must be done with consideration of the local health
context in which greywater is being used. So, in a country where the
major disease burden comes from failed sanitation or easy exposure
to sewage, greywater use may be a moot point given the relatively
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low comparative risk since it ends up being mixed with far more po-
tent black wastewater. The guidelines no longer look at water quality
standards but, instead, look at health-based targets. For example, they
permit questions such as what level of pathogens is it permissible to
ingest in light of the possible risk of infection given the health context
where the wastewater is being applied (Mara and Kramer, 2008). The
incidence of disease caused by wastewater is not only related to ex-
posure, but also to the degree of exposure, the health, and the age
of those affected. As a result, controls related to the end-use of the
recycled wastewater are most effective. The 2006 guidelines included
specific information regarding greywater; a tacit acknowledgement
that the risks associated with greywater are not as severe as those re-
lated to combined wastewater. In addition, the new guidelines use
the ‘Stockholm Framework’ (Figure 2) which suggests that countries
develop a risk management approach that is adapted to their own
cultural, social, economic and environmental contexts, an important
advance in approaching health risk management.

The guidelines emphasize the need to develop a risk management
approach that is adapted to the cultural, social, economic and en-
vironmental context (see Figure 2). This common-sense conclusion

Basic control approaches

<+—— Tolerable risk

<
<

<+<—— Health targets

Water quality
objectives

Other management | «— Assess environmental —» Assessment

objectives exposure

of risk

Define measures and interventions
(requirements, specifications) based
upon objects

v

Define key risk points and audit
procedures for overall system
effectiveness

v

Define analytical verifications
(process, public health)

— Public health status

Figure 2 The Stockholm Framework for the assessment of health risk

Source: WHO 2006b
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reflects a big change from the 1989 guidelines, which inadvertently
appeared to suggest a ‘one-size-fits-all’ approach. Subsequent policy
concentrated on the numerical water quality guidelines as opposed to
a comprehensive management approach. Despite being a significant
improvement in many respects, the new guidelines have not proven
to be an easy sell as, in the drive to make the guidelines more con-
text-specific, they have had to sacrifice simplicity. On the other hand,
the guidelines are designed in a rolling fashion to be developed in
accordance with the latest available data. Recent research has begun
to examine the application of this approach in several developing
country contexts (WHO, IDRC and FAO, 2008).

An important component of the 2006 guidelines is the notion of
a multi-barrier approach to the mitigation of health risks. This ap-
proach suggests a series of barriers along the chain of use (both treat-
ment and non-treatment) that can be used to reduce health risks.
When applied to greywater, simple techniques such as contact avoid-
ance and cessation of irrigation two days prior to harvesting can be
effective at eliminating any potential risk (that might be caused by
cross-contamination, for instance). The key point is that mitigation
measures should be adapted in coherence with the potential risk. To
use highly sophisticated measures to reduce health risks associated
with greywater adds unnecessary cost.

There are other ways to control contact with greywater and/or treat
effluent (Otterpohl, 2002; WHO, 2006b). EAWAG (2006) suggests that
primary treatment is adequate, since irrigated soil acts as a good sec-
ondary treatment and can contribute to pathogen die-off. Some sim-
ple methods that will reduce risk at the household/farm level include
systems such as sand filters, drip irrigation, soil infiltration and con-
structed wetlands (WHO, 2006b). The inclusion of kitchen water as
greywater is debated since organic matter and soaps can lead to high
BOD and COD, making treatment more complicated. Ashour and
Jamrah (2008) illustrate that kitchen Escherichia coli survived in soil
irrigated with greywater for longer than soil irrigated with greywater
excluding kitchen waste. It is thus tempting to conclude that kitchen
waste should simply not be used unless it is possible to significantly
reduce or eliminate the entrance of organic matter.

The need for regulatory policy to incentivize practical
greywater use while managing risks

Despite the donor-supported research and piloting efforts on the
technical aspects of greywater use, especially among low-income ru-
ral communities, MENA government policies on regulating greywater
use are not adequately developed. Countries adopting large, centrally
managed wastewater treatment and use schemes may be hesitant to
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promote household greywater use which would reduce the amount of
water reaching the treatment plants (CSBE 2003). Governments may
also be wary of allowing too much household control of greywater
because of health risks. No state has taken a clear view of the financial
and economic benefits of greywater use in comparison with the alter-
natives. Even where there is an appreciation of greywater’s usefulness,
no MENA country has developed a clear approach (i.e. more than a
mention) to greywater use that states the responsibilities of the users
and the regulatory requirements. There is a need for policy and regu-
latory frameworks in the region to be examined in order to harmonize
greywater policy with the wider water and water reuse policies and to
encourage authorities to send out consistent messages on greywater
with clear rules and regulations to ensure that the required protection
to health, water resources, and the environment is provided, while
allowing communities to make use of this valuable resource.

Greywater policy should seek to manage the various risks associated
with greywater use. However, as well as examining and controlling
risk, policy should also recognize the potential benefits from allowing
greywater use. The risk-benefit relationship will be different in dif-
ferent areas, as will the cost-benefit ratio, and each of these must be
interpreted within the particular social and socioeconomic context.
Policies should take into account the different contexts and should
develop a clear message to households, communities and potential
greywater users.

When considering policy responses to the push for more greywater
use, policy makers may decide that centralized collection and treat-
ment of wastewater and distribution of the treated product is the best
option and that the risks of household-managed greywater use are too
high. Also, it may be reasonable for authorities to prohibit greywater
use in urban areas — particularly areas of high density where there
is insufficient area to use the greywater in irrigation. For instance,
Carden et al. (2007) suggest that 50 development units per hectare
be the limit for off-site disposal in order to avoid significant pollu-
tion problems or the accumulation of greywater in the soil. However,
it may be more difficult to argue against allowing it in rural areas,
where sewerage network coverage is low, and particularly given the
abundant evidence that water-stressed communities are already using
greywater. It can also be argued that water is a commodity, paid for
by the householder and that the government has little claim on what
the householder can do with that water. If consumers choose to water
their own garden with water from their own shower, it is difficult to
argue that this should be prohibited.

In the current context of the water-scarce countries in the Middle
East, it is difficult to argue against household-managed greywater use,
at least in areas where there is sufficient planted area to make use of

Waterlines Vol. 29 No. 2
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it. However, if large-scale wastewater collection networks (managed
either by the authorities, or by communities) were to become wide-
spread and provide usable water easily and cheaply to householders,
then there would be arguments for prohibiting household greywater
use, to allow all the wastewater resource to be captured and treated
centrally.

Some important issues specific to the MENA region, which should
be addressed in policy, are set out as follows.

Policy must balance the risks from controlled greywater use with
the alternatives

Water policy makers in the MENA region have to address competing
goals including increasing economic growth, reducing poverty, pro-
tecting and improving health, protecting environmental resources,
addressing food security, and maintaining internal and external secu-
rity. All of these have implications for water resource and supply man-
agement policy. While greywater use carries risks, there are also risks
to communities with inadequate water supplies, including economic
deprivation and malnutrition. The Stockholm Framework allows the
concept of relative risk, whereby the risks of both using and not us-
ing a particular intervention are considered together. The 2006 WHO
guidelines allow that the tolerable burden of disease may vary from
one country to another. In other words, a practice which carries an
unacceptable risk in one country, may actually reduce overall health
risks in another country or at least carry a risk which is acceptable
when balanced with the benefits that the practice brings. Each coun-
try must therefore address its own risk context and in fact, develop
regionally and locally appropriate mitigation strategies. In some areas
of MENA, this may mean that allowing greywater use is the lesser evil,
when compared with the results of water poverty, particularly in low-
income areas. The result may be that practices which are unaccept-
able in other countries are tolerated, even promoted, in some areas in
the MENA region.

Policy must be integrated

A greywater use policy should be set within an integrated part of a
comprehensive water resources management framework which in-
cludes policies on water supply, allocation, demand management,
agricultural policy and wastewater use. A country which has accept-
ed the principle of wastewater use must consider where household
greywater use fits within this and decide how this particular waste-
water resource can be used - at the household where it is produced
or under the control of the authorities. Alternatively, a country with
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a highly developed wastewater treatment and use policy and practice
may want to restrict greywater use in areas where total wastewater is
captured and used centrally.

Policy should be simple so as not to impede greywater use

In 2001, the Arizona Department of Environmental Quality published
regulations for residential greywater (Arizona Department of Environ-
mental Quality, 2001). These regulations follow an interesting three-
tiered approach whereby: 1) systems using under 1,500 litres per day
are covered by a general permit without the need for the householder
to apply for anything, provided they meet a list of reasonable condi-
tions; 2) systems producing over 1,500 litres per day require a permit;
3) those over 13,000 litres per day are dealt with on a case-by-case
basis. These regulations are risk-based and widely regarded as progres-
sive (Oasis Design, 2005). The tiered approach makes greywater use
easy for the ordinary householder and allows for innovation and flex-
ibility of design. They do not prescribe particular design specifics and
follow a performance-based approach, while the blanket prohibitions
increase the protection of human and plant health.

The principle of simplicity and ease of implementation adopted by
Arizona is an example to be followed. Its policy is only several pages
long and outlines broad recommendations and common-sense rules
to follow. If complex application requirements — such as form filling,
presentation of drawings, system inspection, or water quality moni-
toring — are placed on households, there is unlikely to be significant
uptake of regulated greywater use. Particularly in countries with weak
regulatory regimes and where local authorities have limited capacity,
a realistic and workable regime should be adopted, whereby the re-
quirements placed on local authorities should be minimized as far as
possible. Following Arizona’s example, information and guidance on
risk management by householders should be well publicized and the
responsibility placed with the householders to manage the system.
Perhaps some pre-approved treatment systems, relevant to the MENA
countries, could be suggested, removing the burden of seeking out
professional advice from householders.

Risk management should be behaviour based, rather than
technology or water quality based

A realistic policy in a MENA country should follow the new WHO
guidelines’ move away from an exclusive focus on water quality, and
encourage other means of risk mitigation such as drip irrigation, pro-
tective gloves for workers, and restrictions on greywater usage and
permitted crops, and perhaps even include requirements for food
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preparation and cooking of produce irrigated by greywater. A policy
which simply requires water quality to be of a particular standard will:
1) be too expensive to implement; 2) be too expensive to regulate; 3)
not fully address all the important risks; and 4) likely be too restric-
tive. The evolution of experience in social marketing offers a useful
method of behaviour influence that can result in behaviour change.

Policy development should include stakeholders

Care should be taken to consult with and involve communities in
developing policies which are appropriate, understandable and work-
able at the community level. The context in low-income areas is likely
to be different from that in which the (generally more well-to-do)
policy makers have experience.

Policy must be clear regarding implementation

Codes should set out clearly what potential users should do to sat-
isfy the regulatory authorities. In the case of some (e.g. California,
see Buildings Standards Commission, 2007), an application is to be
made, with supporting information, whereas in the case of Arizona,
the user is automatically in compliance, provided certain basic condi-
tions are met.

Policy should not place undue financial burdens on users

No one should be penalized for responsibly using greywater. Expen-
sive professional assistance should not be required, nor should the
use of expensive materials be mandatory. Application fees (if any)
should take into account that the purpose of greywater policy is to
provide additional water resources to water-stressed (and possibly
low-income) populations, not as a revenue raiser for local govern-
ment. The types of greywater treatment unit that are being proposed
for the region are costly enough in themselves, without adding any
extra expense.

Decentralized use should be considered for poor communities

A centralized approach to wastewater use conflicts with the idea of
decentralized use of greywater (or blackwater) at household or even
community level. Arguments against a decentralized approach in-
clude: 1) the need to control the treatment process to guarantee the
treated effluent water quality and minimize health risks; 2) the need
to control irrigation practices, also to minimize risk to both workers
and end users of the irrigated product; 3) the need to maintain a cer-
tain flow in the wastewater network to transport the waste; and 4) the
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need to maintain a particular concentration/dilution of effluent so as
not to disrupt the wastewater treatment process. However, centrally
treated wastewater is rarely returned and made available to the house-
holders that produced it. In the context of alleviating community
water scarcity, especially in low-income and rural areas, policy mak-
ers must recognize the importance of the locally managed greywater
resource, and not allow a centralizing tendency to overrule.

Policy should differentiate with regard to scale

Jurisdictions that have drawn up legislation for greywater use have
found it beneficial to differentiate between large users and small users,
since the implications of greywater use and the cost and complexity
of solutions are also different in each case. The case studies discussed
above only address community use for agriculture, although other ap-
plications of greywater may also be addressed in a policy. Customers
of a large hotel or high-rise building that uses the greywater from resi-
dents and staff will expect a higher degree of protection than a single
household reusing its own greywater under its own control, where
household pathogens are shared together anyway. One of the main
purposes in large-usage regulation would be to provide for protection
to health and environment and ensure the responsible design, instal-
lation and operation of the greywater system. Policy should clearly
address these contexts separately.

Next steps

To conclude, it seems that, despite some professionally designed and
implemented projects which have developed and installed greywater
treatment systems in a number of areas of the MENA region, obstacles
against the increased take up of greywater treatment systems remain.
If safe greywater use is to be adopted more widely, it cannot be done
so through case-by-case donor-funded projects. The sustainability of
these projects is not proven despite the promising research results in
some cases. It is essential that any further investments in this sector
address a fundamental tenet of design: close collaboration with users
in the design and development process.

A second fundamental requirement is to better compile and assess
the economic data required for increased adoption of greywater at
household and community levels. Public investment in the develop-
ment of a better understanding of the economic costs and benefits of
greywater — specifically in the quantitative assessment of externali-
ties — would likely help shift interest towards more action in support
of the idea. Unfortunately, aside from case examples, to date there
appears to be little peer-reviewed research that we could find in the
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MENA region where a strong economic analysis had been carried out,
taking into account externalities and a rigorous assessment of the
social benefits. If household uptake of treatment is not self-financ-
ing, then a targeted subsidy is an alternative possibility. However, we
would argue for a targeted subsidy only in the case where there is a
clear societal benefit, something that has yet to be proven.

Third, renewed research is required, but we would argue not on
technological options — there are many proven techniques — but rath-
er on markets, attitudes, policy options and household requirements.
What is then required are simple options that liberate home own-
ers from overly restrictive policy while encouraging entrepreneurs
to offer associated services for profit. These actions would be guided
by locally appropriate and straightforward enabling policy and regu-
lations following the revised 2006 WHO Guidelines. Technologists
could then help promote this uptake in a feasible manner. It is far
from certain, however, that this decentralized approach to operation
and implementation of greywater would be welcome in the highly
centralized political economy of the MENA region.
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