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Abstract: Installation of decentralized grey water treatment systems in small rural
communities contributes to a more sustainable water supply. In order to gauge community
attitudes about collection and use of grey water, a door-to-door survey in the farming
community of Deir Alla, Jordan was conducted by Royal Scientific Society interviewers.
Outcomes of a detailed survey, designed specificaly for this project, offer insights on
peopl€ s views on general water and wastewater issues, as well as their motivation, practices
and concerns related to using grey water treatment for a portion of their household
wastewater and reuse of the treated grey water for irrigation. A total of 47 respondents from
different socio-economic background, aged over 18 years, from this community in the Jordan
valley took part in the survey. The level of formal education of the respondents was low,
and most of households incomes were below the poverty line in Jordan. Most of the
respondents reported that the quality of water supplied by public network is acceptable, but
the quantity is insufficient to meet their demand, with supplies being delivered to the
household once a week. Respondents relied on the public water network as a first-most
important resource (85.1%), and 57.4% of the respondent relied on private water tankers as
a second-most important resource in addition to the public network. However, 6% of the
respondents relied only on private water tankers with no access to the public network.
Storage tanks are common practice in al the houses in order to store enough water for at
least one week. The survey responses provide evidence that rural communities are willing
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to accept reuse of treated grey water for irrigation. Furthermore, some of people in the
studied area are willing to learn more about grey water treatment and reuse in order to
operate grey water systems for irrigation purposes. Water scarcity in this rural area
of Jordan is the main determinant of willingness to reuse the grey water, rather than
socio-economic variables.

Keywords. grey water; reuse; wastewater; Jordan; water supply; rural community; water
sustainability; cesspools; irrigation

1. Introduction

Jordan is located in an arid to semi-arid region and is one of the most water-scarce countries in the
world, ranking fourth worldwide according to Food and Agriculture Organization of the United
Nations (FAO) [1]. National consumption of water has increased by almost 50% over the twenty-year
period 1985-2005, and a rising population has nearly tripled municipal water consumption. In 2005,
agricultural use represented 64% of annual Jordanian water use; it is estimated to increase up to 70% in
2020 [2]. Domestic water demand will continue to increase with the growth of the Jordanian
population and economy [3-5]. The scarcity of water resources and its low quality, particularly in
terms of salinity, restrict the sustainable development of the agricultural economy in rural Jordan.
However, the increased generation of wastewater associated with population growth offers
opportunities to treat and utilize this renewable source of water in a decentralized or local setting. This
paper reports on a survey study designed to assess attitudes toward converting household wastewater
to usable grey water. The treated grey water would provide agriculture with a cost-effective, locally
generated source of water, thereby matching the quality of water to the use and releasing pressure on
the national water grid.

Grey water is a wastewater derived from kitchens, bathrooms (i.e., discharges from shower, hand
basin, bath), and laundry water. Grey water does not include the wastewater produced from toilet use,
which is considered black water. The generated quantity of grey water can greatly vary between
different households within one community and depends on different factors, such as availability of
water and lifestyle of household. In general, the volume of grey water accounts between 50% and 80%
of the domestic household water uses [6-8]. According to [9], the domestic generated grey water
volume in Jordan is approximately estimated about 50 liters per capita per day (L/c/d).

The quality of grey water is highly variable due to the variability in household water use. Grey
water contains the same contaminants (organic compounds, nutrients and pathogens) as raw sewage
water. However, grey water contains low concentrations of contaminants compared to those in raw
sewage water and black water [10,11]. Some question its use given the potential risks, as there is some
concern that the high levels of organic load produced in kitchens might pose an unacceptable risk of
pathogenic contamination in grey water [12]. Others see treatment and reuse of grey water systems as
an opportunity to conserve potable quality water, generate locally sustainable water sources, and match
the water supply quality with that required for the intended use [13—-15]. Grey water use, therefore, is
under study and of interest to water management agencies and scientists.
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Different types grey water treatment systems have been developed and installed, such as sand
filtration, activated sludge systems, aerobic and anaerobic bio-filters, bio-rotors and submerged aerated
filters, bio-rolls [15,16]. However, implementation of grey water systems with simple installation,
operation, maintenance, cost and energy requirements will assist in rural community adoption of these
systems for reuse of a portion of their effluents for irrigation.

A few shining examples of conservation and waste recycling exist. In Jordan and Tunisia,
controlled wastewater use is practiced with significant positive impact on those countries water
budgets. Outside the Middle East and North Africa region, other countries have employed a proactive
policy of reclaiming wastewater for productive use including the USA (Cadifornia and Arizona) and
Australia [6]. Generally, rural areas at Jordan lack sanitation networks and treatment systems.
Therefore, discharge of wastewater to a cesspool is the main common sanitation practice among
households. This is considered one of main threats that might contaminate the groundwater resources.
Diverting the grey water out of cesspool in rural areas can minimize the negative effects of cesspool
(i.e., reducing the seepage from cesspool to groundwater), replace fresh water use, reduce the costs of
cesspool maintenance, and provide more sustainable water supply in regions where the water resources
are limited and irrigation water is needed.

Recycling treated wastewater for food production is less common than reusing treated wastewater
for municipal uses, such as public parks, schools and golf courses [17]. Yet, use of recycled water by
agriculture is common in some countries of the world, particularly where water is simply unavailable
or the economic incentive to reuse is substantial. It is estimated that 20 million farmers worldwide use
untreated or partially treated wastewater [18].

This paper reports on the results of an investigation and assessment of local community views
through a household survey on general water and wastewater issues, including their motivation,
practices and concerns related to using grey water treatment and reuse for irrigation. The survey,
administered in Arabic via in-person interviews, collected data from rural households in Jordan
covering socioeconomic data, water sources and uses issues, wastewater and sanitation practices, and
grey water perspectives. Conducting the survey is part of the project effort to assess attitudes toward
grey water use prior to introducing grey water use in the Jordan Valley. In addition to providing useful
information for project demonstration, it enabled the project team to meet the goal of actively
involving many from the local community in the project.

2. Methodology
2.1. Household Survey

As noted, this household survey study is part of a large research project to install and operate a
demonstration grey water collection, filtration, and distribution systems at the study area. Therefore, in
order to familiarize people with the activities of the project, many interviews and meetings were
conducted with the concerned people in the study area such as the officias at the Deir-Alla municipality,
and some local people from nearby study area. In addition, site visitsto select the proper siteto install the
proposed multi-layer filter grey water system were made. The local community involvement in this
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project included questionnaires, information gathering visits, installing and operating a demonstration
grey water collection, filtration, and distribution system.

It has been noticed from the literature that many studies have conducted household surveys on
different issues related to grey water [19-23]. The survey questionnaire structure and questions used for
the current study were developed by project research team based on reviewing similar questionnaires on
grey water in the literature and insights gained during the preliminary visits to the study area.

The specially designed survey was comprised of 35 questions, which were divided into four groups.
The first group (Q 1-6) was about socio-economic characteristics of the respondents, such as gender,
age group, education level, income level and the number of people living in the household. The second
group (Q 7-23) focused on water sources and uses issues (quality and quantity), such as average
amount of water consumption at the house, the participant’s views on public water quality and
quantity, main sources of water used for different uses in the house, and household water saving
practices. The third group (Q 14-18) requested wastewater and sanitation data. In this part, the
respondents were asked about the discharging of their wastewater, specifically asking about water from
the kitchen, laundry, showers and hand washing basins, as well as type of cesspools. The fourth group of
the survey (Q 30-34) was focused on grey water. The respondents were asked about their knowledge of
grey water concept, willingness to reuse grey water, their acceptance of reusing treated grey water and
follow up and operate the grey water treatment unit. The survey also included an open-ended question
(Q 35) that asked all respondents for their views, suggestions and recommendations on treating
household grey water and different purposes for its reuse (The household gquestionnaire is shown in
Appendix A).

The sampling process consists of two stages, first, a stratified random sample of five census areas was
selected. Second, interviewers carried out a door-to-door meeting within each census area. Forty-seven
guestionnaires were filled during face to face meetings with the families of the studied area. Genera
observations were also reported by interviewers of any environmental considerations inside the houses
related to the grey water.

2.2. Survey Data Analysis

The survey data collected during the study were gathered from two types of questions; the first type
was closed-ended questions, and their responses were analyzed using SPSS version-10 to obtain key
trends and examine the interrelationship of responses to different survey questions in average and
median percentage and graphical forms.

The second type was open-ended questions, which were included in the survey so the respondents
could express their opinions, suggestions and recommendations. These responses were manually
analyzed to develop suggestions and recommendations to minimize the challenges which are facing the
community regarding the grey water reuse. Forty-seven homes in the Deir Alla region were visited.
Forty-seven questionnaires were completed by homeowners for a 100% response rate.
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3. Results and Discussion
3.1. Description of Study Area

Deir Alla (Um-Ayyaash area) is located in the Middle Ghor (the area situated between the villages
of Kreymeh and Karameh) along the main Jordan Valley road, a short distance southwest from Ajloun
and 50 km north of the Dead Sea. It lies from the village of Kreymeh in the North to the village of Al
Muaddi in the South (Figure 1). The city is considered atourist attraction and has an impressive temple
that was built on the hill of Deir Allaaround 1500 BC.

Figure 1. Location map of the studied area, DeirAlla, Jordan (Um-Ayyaash area).
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Agriculture is one of the primary economic activities in the studied area, asit isin Jordan Valley in
generd. Intensive irrigated agriculture has been in place in this region since the 1960s. The main
planted crops are vegetables and fruit trees, with 98% of them are irrigated [24]. The vegetable
cultivation under greenhouses cover 50%—-70% of the total irrigated area [25]. It has been observed
during survey meetings that large areas planted with different crops are surrounding the houses. The
main source of irrigation water in Jordan Valley is King Abdullah Canal (KAC). This source of these
crops is mainly a blended water (treated wastewater mixed with fresh water) which is provided from
the King Talal Dam (KTD) and from Yarmouk River via the King Abdullah Canal (KAC). The
irrigation water has been priced by the Ministry of Water and Irrigation/Jordan Valley Authority since
1995. Different prices have been applied depending on the quality and the consumption quantity of
irrigation water [26].

According to the Department of Statistics data [27], the estimated population of the Deir Allaregion
for 2011 was 56,180. Most of families in study area rely on agriculture for their livelihood. Annual
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precipitation and temperatures are shown in Figure 2. It is very clear in the figure that the low values
of precipitation and the high temperature at winter season of the Deir Alla region provide suitable
environmental conditions (simulating a kind of large green house) to increase the production of
winter-season Crops.

Figure 2. Average annual precipitation and temperature for Deir Allaregion [28].
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3.2. Socio-Economic Characteristics

The effective participation of public and building trust with local communities by involving them at
the planning process and in collecting data, selecting alternative sites and technologies, and having an
input in the management of a project, are very important to ensuring the cooperative management of
community resources and sustainability of demonstration grey water systems [29]. Gathering information
directly from local peopleis likewise very important to identifying an overal picture, rather than looking
for satigtical significance, and emphasizing the importance of local knowledge [30]. Therefore, the
responses of the survey questions were collected using face-to-face meetings at the respondents houses.

The socio-economic characteristics of the visited houses in the study area were similar. The
characteristics investigated include gender, age, monthly income, level of education and family size.
The responses show that the gender of the respondents was 55.3% male and 44.6% female, with 31.9%
of their ages ranging between 35 years and 49 years. Most of the respondents (57%) had low
educational level (illiterate and elementary) and 24.4% of them had a category of monthly income
(150-250) Jordanian Dinar (JD). The average number of family members was (8.8) members, which is
higher than (5.4) the average household family size in Jordan [31]. This is due to the household
composition of the study area has two type of family structure, nuclear and extended family. Nuclear
family is usually defined as a family unit of both parents and their children, which account for about
78.3% of the households. However, an extended family includes family members other than parents
and children such as a grandparents, aunts and uncles, or cousins. Extended families account for about
21.7% of the households.

The socioeconomic data show alow level of formal education. Only few people in the communities
held university degrees (10.6%). The maor occupations of the respondents were housekeeping and
farming. Most household incomes (64%) were below the poverty line in Jordan. According to the
Poverty Report published by the Department of Statistics, based on the Household Income and
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Expenditures Survey of 2008 [32], the poverty line was JD57 per person per month and JD3876 per
household (5.7 people) or ID323 per month.

3.3. Water resource Scarcity and Uses

A magjority of survey respondents, regardless of their age and gender, agreed that water availability
for different usesis a key concern: 42.2% of the survey respondents mentioned that the water supplied
by public network is insufficient and they are relying on other resources such as buying water tankers
to cover their different water uses. This result is in harmony with [3]. This report stated that current
renewable supply only meets about half of total water demand in the Kingdom. Currently, the shortage
of supply is met by over-pumping of groundwater. However, this approach cannot be long-maintained.
Exceeding the safe yield level by groundwater extraction eventualy leads to the reduction of natural
groundwater outflows. Consequently, significant reduction in aquifer water level isarisk of permanent
damage to the aquifer [3].

The water supply by public network has been intermittent in Jordan since 1987 [33]. It has been
based on a system of rationing, with households receiving water once a week for various durations.
Indeed, a similar trend has been noticed for water supply regime of studied area from survey data.
Approximately 80% of survey respondents mentioned that the water supply by public network is
reaching the household once a week and 10.9% reported twice a week, while no one reported that the
water reached their homes on a daily basis. Therefore, all households surveyed had storage tanks large
enough to store water for at least one week. A study reported that the intermittent supply in Jordan
leads many households to rely on bottled or private water tankers, which is about 8 to 10 times more
expensive than public piped water [34].

The survey respondents have ranked their household water resources in terms of importance as
follows: the public network was ranked as a first-most important resource by 93.5% of the respondents;
and 67.4% of the respondent relied on private water tankers as a second-most important resource in
addition to the public network, particularly in the summer season as their water consumption increased,
however, 6% of the respondents relied only on private water tankers without no access to the public
network. An interesting finding is that, despite the fact that the quality of private water tankers was
considered acceptable to only 64.3% of the sample and the average cost per lcubic meter (m®) is 4 JD,
which is considered very expensive compared with water public network, the private water tankers are
till considered a valuable source. It is believed that thisis a strong indicator for the water scarcity in
the studied area. The respondents in this survey were asked about their concerns regarding the quality of
supplied water via public network to their homes. The survey data show that 89.1% of respondents
reported that the water quality is acceptable, while 10.9% reported that the water quality is unacceptable.

The primary water uses in the studied area are domestic, livestock watering and garden irrigation
use. The data from this survey indicate that the first-most important household use of water was for
domestic purposes (100%). However, 37% of the survey respondents have reported that they are using
the public network water to irrigate garden crops as second-most important use. This is clear evidence
that the amount of supplied irrigation water through the King Abdullah Canal is not enough to cover
the demand for irrigation water. The frequency of house garden irrigation depends on the arrival of
water from the public network, which is normally available once a week. It is useful to mention here
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that fresh water supplied by the public network is more expensive than irrigation water that is provided
by KAC.

In water scarce regions in particular, it is unwise to irrigate with water that meets potable standards
when plants thrive on used water containing small bits of compost. Unlike alot of ecological stopgap
measures, grey water reuse is a part of the fundamental solution to many ecologica problems currently
and into the future. The benefits of grey water recycling include: lower fresh water use (saving money
and increasing the effective water supply in regions where irrigation is needed); less strain on failing
septic tank or treatment plant; better treatment (top soil is many times more effective than subsoil or
treatment plant); less energy and chemica use; groundwater recharge; plant growth; reclamation of
otherwise wasted nutrients; and increased awareness of and sensitivity to natural cycles. Grey water
use yields the satisfaction of taking responsibility for the wise husbandry of an important resource.

Raising livestock exists in studied area but at a small scale. Only 12.5% of the survey respondents
keep livestock such aslocal fowls, sheep, goats and cattle, while the rest of them do not raise livestock.
Moreover, all of the livestock owners are not facing difficulties in providing sufficient amount of
drinking water for their livestock, and all of them indicated that they are using the public network as a
main source for watering livestock. The frequency of house garden irrigation and livestock watering
depends on the arrival of water from the public network, which is normally available once a week.

Another important finding of this survey is the lack of water harvesting practices (rainwater
harvesting) by people living in the studied area. Survey data indicated that all of survey respondents do
not collect rainwater. This clearly indicates that there is more people can do at the household level to
overcome the water scarcity in the study area. It is believed that the government can play amajor rolein
this situation to increase the public awareness in these communities about water harvesting techniques
and also what they should do in the future to cope with the on-going water scarcity in the region.

3.4. Waste Water Sanitation Practices

The Deir-Alla region does not have a sewer network system to collect the generated wastewater by
households. According to the Water Ministry data on 2007, around 61% of the total households in
Jordan are connected to the sewer network system and the other 39% of Jordanian households are not
connected [33]. This means that most of the non-connected households (40%) discharge their waste
water into cesspools, which is considered as one of major contamination threats to groundwater [35].
The survey shows that each house has at least one cesspool. The average cost of cesspool pumping is
20 JD/Month. The survey shows that there is no separation of wastewater inside the house based on
source, such as kitchen, toilet, showers and laundry. Moreover, the vast majority of the survey
respondents (95.6%) discharge al their wastewater (grey water and black toilet water) generated from
kitchen, washing, hand washing, shower and toilet to the cesspool. Only, 4.4% reported that they
directly irrigate with grey water their garden and trees. The survey shows that 63% of the survey
respondents have one shower basin in their houses. This indicates that the amount of grey water
produced by showerswill be promising in spite of low economic situation of the community studied.

Also, it was observed through the discussions with the some respondents that some people are
conscious of the environmental issues for cesspool and many of them are willing to undertake any
affordable action to minimize the negative effects of the existing wastewater disposal practices.
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3.5. Public Acceptance and Motivation for Reusing Grey Water

Agriculture constitutes the main source of employment of the majority of the world’'s poor, and
Jordan is no exception [36]. In total, the share of agriculture in total employment in developing
countries constitutes 53% of the total workforce in 2004 [36]. Increasing and maintaining productivity
in agriculture is an important target for science and technology efforts. Finding new and sustainable
water resources for irrigation isimportant to achieving this ultimate target. The concept of reusing grey
water has been introduced to the studied area through survey meetings with local community members.
Some, albeit alow percentage (<5%), have mentioned that they are currently reusing grey water coming
out of the sinks and showers for some domestic uses, such as washing their backyards and wiping the
surrounding surfaces of owned landscape.

It is been reported in the literature that the relationship between socioeconomic variables (such as
income, gender, age or education) and the likelihood of households using alternative water suppliesis
unclear [37]. The responses of survey respondents provide evidence that local community is willing to
accept reuse of treated grey water for irrigation of agriculture crops and gardens. The survey data
revealed that 70.5% of the respondents fully agreed with the re-use of grey water, while 13.6%
disagreed with, and the rest of respondents (15.9%) unable to decide whether to accept or reject the
reuse of grey water for irrigation. A similar finding has been reported in the literature by [37], who
investigated the relationship between socioeconomic variables (age, gender, income and education)
and use of grey water in the garden in Australia. They reported that 65.8% reused grey water for
gardens/lawns. It is interested to note that the socio-economic characteristics of the respondents of that
study [37] (Income ~$78,463, Education ~49% post-grad degree) are higher than the average
Australian Capital Territory citizen census for 2006 and much higher than those reported in this study.
However, in spite of the big difference between the socio-economic characteristics of the two studies,
the percent of respondents indicating willingness to reuse grey water in this study is dlightly higher
than those in [37]. A possible reason for this is that the people in this study are very concerned about
securing their irrigation water given the severe shortage of water resources. This suggests that water
scarcity in this rura area of Jordan is the main determinant of willingness to reuse the grey water
compared with socio-economic variables such as income and education level.

Furthermore, 73.2% of people in studied area expressed their willingness to learn more about grey
water treatment and reuse in order to continue operate the grey water systems that will be installed in
their houses.

One of the interesting findings of this study is that about 93% of the respondents were not aware of
the grey water concept and its potential importance to their community, including reuse of grey water
for irrigation at their home gardens. This suggests that there is a crucial need to implement appropriate
educational program for the community on the best practices on reuse of grey water in order to
encourage and spread the implementation of reuse grey water concept around homes. The development
of community knowledge about grey water related subjects in Jordan can be increased through
awareness campaigns, site visits, workshops, regular meetings, and group discussions [38].
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4. Conclusions

The survey results showed that the socio-economic characteristics of the study area are generally
very difficult. The families are poor and with low education levels. The main source of income for the
local peopleis derived from agricultural activities. However, in spite of all these considerations, people
are till willing to accept the reuse of grey water and to adapt its treatment in order to secure their
water needs for irrigation due to severe shortage of water resources in the study area.

The government and people of Jordan can jointly implement appropriate demand management
solutions to reduce the threat of running out of water. Practical actions, such as increasing awareness
and education, reforming of policy and law, developing and commercializing new technology, as well
as training of local community on best practices of grey water treatment and reuse, should be pursued
to secure water supplies and achieve sustainability of water resources in rura areas. The authors
recognize that other areas of the world have similar motivations to achieve more sustainable water use
practices and hope that this survey can be adapted for administration in other locations.
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Appendix: Household Questionnaire (Translated to English from Arabic)

A-Socioeconomic data:

Q.1 Head of the House name ----------------- Telephone No. ( )
Q.2 Gender of the house head:
O Femae O Male
Q.3 Average income (JD ) per Month:
O <150
O 150-250
O 250-350
O 351-500
O 500 or More
Q.4 Age of thehead in years: ( )
Q.5 Education of the head:
O No formal schooling but read and write O Primary
O Intermediate O Secondary [ Diploma

O Bachelor degree O More than Bachelor degree
O Limited reading and/or writing

Q.6 The number of the family membersis ( )
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B-Water sources and uses (quality and quantity) Data:

Q.7 How much is the average amount of water consumption from your water bill (m3)? How much do
you pay for that (JD)?

Q.8 Do you receive enough water for your uses from the water network system?

O Yes O No
Q.9 On average how frequently do you receive public water? (One choice)
O Daily
O Two times/ week
O Oncel/week

O Less than once aweek

Q.10 The quality of supplied water to your houseis:
O Accepted O Not accepted

Q.11 What is the main source of water used for all your uses? (Please write in the box 1 for your main
source of water: 2 for your second-most important source; and 3 for the third-most important source of
water, and then mark the rest of other used water resources).

Piped water

Bottled water

Water from local purification plants

Collected rain water

Tank trucks water

Spring water

Surface water

Groundwater well

Others ( )

Oo0O0O00O0000n

Q.12 What are the main uses of your water? (Please write in the box 1 for your most important use of
water: 2 for your second-most important use; and 3 for the third-most important use of water, and then
mark the rest of other used water resources).

O Household uses ( such as Drinking, washing, laundry)

O Agriculture irrigation ( trees and vegetabl es)

O Animal feeding

O All above

O Others ( )
Q.13 How many storage tanks do you have at your house? ( ), and how much is the total
capacity of these tanks? ( ) m3

Q.14The water meter at your houseiis:
O Shared with other houses O Not shared (Independent)

Q.15 Do you buy the Tank trucks water?
O Yes O No
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If your answer is yes please answer the following:
a. How many times do you buy Tank trucks water per month?
b. How much isthe price of Tank trucks water (for onetrip)?

Q.16 What are the uses of the Tank trucks water?
O Drinking
O Agriculture Irrigation
O Animal feeding

O All above

O Others ( )
Q.17 How do you describe the quality of Tank trucks water?

O Accepted O Not accepted
Q.18 Do you collect the rain water inside storage tanks:

O Yes O No

If yes please answer the following:
How much is the total capacity of these tanks? ( m3)

How many times these tanks are getting full from rainfall at winter season?

Q.19 What are the main uses of the collected rainwater:
O Household uses (such as Drinking, washing, laundry)
O Agriculture irrigation (trees and vegetables)
O Animal feeding

O All above
O Others ( )
Q.20 How much time you need to consume the whole collected rain water? ( )

Q.21 Do you use the water for agriculture irrigation?
If yes please answer the following questions:
What are the sources for your irrigation water? (.....................)
What type of agricultureirrigation system are you using (for example; flood, drip, sprinkler)?
How many hours do you need for irrigation every week?
O 1-3 hr O 4-7 hr O 8-12 hr O 13-15hr
O Others ( )
Q.22 Do you have livestock close to you house?
O Yes O No
If yes please answer the following:
What is the main water source you are using to feed the animals? ( )
How much approximately will be the cost of water for animals ( JD/Month)?
(If possible)

Q.23 Do you face any difficulties to provide enough water for animal feeding?
O Yes O No
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C-Wastewater and sanitation data:

Q.24 What type of toilet waste water discharge services you have?

O Public network sewer system.

O Cesspool.

O Out door.

If the answer is Cesspool, please answer the following:
How many cesspools do you have for the house? ( )
How many times do you pump and empty the wastewater from the cesspool ?
Per month? Per year?

How much it cost you for cesspool pumping? ( JD/Month)

Q.25 What type of cesspool design do you have for the wastewater?
O Closed tank made of concrete (No seepage of water to the ground soil)
O Open tank made of concrete ( Water seeps to the ground soil)

Q.26 The used water in the kitchen and laundry is drained to:
O Cesspool
I:I Storage tank
O Agriculture irrigation

O Others ( )
Q.27 Do you have bath tubs or shower in the house:
O Yes O No O Others ( )

If yes please answer the following:
How many bath tubs do you have in the house?

( )
How many showers without bath tubs do you have in the house?
( )

Q.28 The interviewer observes the number of hand washing basins in the house and related to family
size: (Number of basins/ Number of family members)

I:I Basin for 2 persons or less

O Basin for 3—4 persons

O Basin for 5 persons and above

O No Basins

Q.29 The used water from the shower is drained to:
O Cesspool
I:I Storage tank
O Agriculture irrigation
O Others ( )
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D-Grey water Data:

Q.30 Do you know the meaning of Grey Water?
O Yes O No

Q.31 Do you separate the grey water from waste water and reuse it?
[l Yes O No
If Y es answer the following:
What are your main reuses of grey water?

Q.32 If you reuse the grey water for agriculture irrigation, what is the name of plants or cropsirrigated
by grey water?

Q.33 Do you agree to reuse the laundry, sink washing and shower water after treatment:

[l Agree
[l Not agree
O | don’t know

Q.34 Do you agree to follow up and to operate the grey water treatment unit connected to your house?

Q.35 What are the main comments, suggestions and recommendation regarding the following:
1-Treating grey water from your house.
2-Reuse grey water in different uses.
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