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Abstract: Regarding the population increase and incoming water crisis, the need to efficiency technologies and 
economizing water consumption is more and more seen necessary. One of these technologies is to use Gray water. 
Gray water is part of the home sewage which is produced by the bathroom, the toilet, the laundry and the kitchen 
and contains soil, oil and soap etc. depending on its quality, Gray Water can be used to irrigate green campuses by 
the process of treatment or without it. To achieve this goal, all kinds of physical, chemical and biological methods 
are used. In addition to study the advantages and restrictions of using Gray Water, this article presents matters which 
should be observed in irrigating green campuses using Gray Water. 
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Introduction 

At percent, 80 countries are situated in arid and 
semi-arid regions of the world with a population of 
forty percent of the whole world (global bank 2008). 

The increasing competition between the 
agricultural part and the city inhabitants to use 
drinking-water sources which enjoy great quality in 
populated areas with arid and semi-arid climates, leads 
to pressure on these sources. 

Regarding the water crisis in the world, using 
wastewater and non-ordinary kinds of water has 
increased more and more. The aim of this research is 
to introduce Gray Water and the methods of exploiting 
it in inhabited environments in order that 
drinking-water not be used in parts of the domestic 
consumption in which Gray Water can be used like 
green campuses. Regarding the climate in every region, 
the domestic green campuses consume about 4 to 10 
liters of water per square meter and we can save this 
amount of clean water by using gray water in them 
(Sarshouri,. 2011). 
Gray Water 

Gray water is interpreted as the civic wastewater 
that involves water from bath, showers, washing 
machines, dishwashers and kitchen sinks but keeps out 
waters from toilets (Jefferson et al., 1999; Otterpohl et 
al., 1999; Eriksson et al., 2002). Some writers keep out 
kitchen waste water from other gray water streams 
(Al-Jayyousi, 2003; Wilderer, 2004). the sewage from 
the toilets is not used because of the possibility that it 
contains unhealthy micro-organisms. The wastewater 
from the water-softeners (in case it is used in the 
complex) is not also used because of great amounts of 
salt. The sewage from kitchen sinks and 
washing-machines and laundry must be infiltrated 
(Bennet, 1995). 

Gray water accounts for 50-80% of the whole 
family and domestic wastewater (Eriksson et al., 2003). 
Because of low amounts of polluting pathogens and 
nitrogen, reworking and reusing of Gray water is 
enjoying increasing attention (Li et al., 2003). 

In this article, treatment substitutes for gray water 
reworking are tested by revising the published works 
and a selection process of the suitable techniques for 
gray water treatments and reusing is presented in 
agriculture. 
Treatment of gray water 

Researchers have argued for using of many 
technics for gray water treatment. Advantages and 
limitations of using these technics have been 
considered. Sand filtrations along with disinfection is 
the most widely used technic for family gray water 
recycling in united kingdom (Jefferson et al., 2000). 
The gray water collected from this method has much 
organic load and muddiness, and this lessons the effect 
of chemical disinfection procedure. Membrane 
systems present an abiding obstacle to hanging 
particles larger than the size of membrane matter down 
to molecular dimensions for inverse osmosis. The most 
important reason which constrains the practicality of 
membrane system is the obstacles on the membrane 
surface by contaminating matters. Many researchers 
have argued for this (Nghiem et al., 2006). Here, 
membrane systems need a high amount of energy 
(Jefferson et al., 2000). To eliminate all the species, 
biological and physical treatments are necessary. The 
advantages of biological and physical treatments are 
mingled in the procedures such as membrane 
bioreactors. But, this system is better to be used for 
large-scale projects rather than schemes for single 
homes. Constructed wetland is another method which 
does not have much cost and recently has enjoyed 



Nature and Science 2013;11(2)                          http://www.sciencepub.net/nature 

http://www.sciencepub.net/nature                                  naturesciencej@gmail.com  114

attention in working on gray water. Projects in central 
America (Dallas et al., 2004), middle east (gross et al., 
2007) and the England (Frazer-Williams et al., 2008) 
say that if the hydraulic conserving time is represented, 
great amounts of uprooting can be done. So, in this 
work, a built wetland gray water recycling system is 
used to examine the effect of dwelling time in 
reservoir containers on the viability of the system (Liu 
et al., 2010). 

Utilizing gray Water in Irrigation green 

campuses 
Table 1 shows the qualitative characteristics of the 

used sewage water in different part of a home (Li et al., 
2009). Regarding the low amount of contamination in 
the outgoing water, the hand basin, the shower, the 
laundry and the hand washing water can be used 
without treatment to wash toilets and it can also be 
used to irrigate the green campuses after only a little 
amount of treatment. 

 
Table1. The characteristics of grey water by different categories. 

 
 

If drip irrigation is used or if the green campus is 
above the level of reservoir tank, we need a pump to 
transfer the gray water to the green campus. The 
features of the pump are defined by factors such as 
necessary pressure elevation, distance of the reservoir 
to the green campus and the elevation on which the 
gray water must reach. For the level grounds, a 
centrifuge pump with the horsepower of 0.5 is needed. 

For a four-peopled family, the above mentioned pump 
works for 4 to 5 minutes during the irrigation season. 
One of the most important challenges in designing the 
gray water system is to prepare the irrigation system 
and assigning the area of the region and volume of the 
water which is needed to be irrigated. In figure 1, a 
profile of gray water system is shown (Bennett D, 
1995). 

 
Figure 1. Schematic of a residential gray water system 
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Some items to be considered in irrigation of 
green campus by using gray water (Sarshour et al., 
2011): 
-If there are a lot of salt in the green campus, it is 
better to use liquid washing material instead of powder, 
because they have less sodium. 
-Because the washing materials are alkaline, the plants 
which need an acid environment (those in need of 
shade) must not use gray water. 
-To use gray water, it must be stored in a tank in order 
not to be mistaken for drinking water. The tank must 
have a cover and this water must not be stored longer 
than 24 hours. Because if gray water remains without 
treatment for some days, it will absorb a lot of 

microbes and will become putrid. 
-Gary water must not be poured directly on the leaves 
of the plants but only for the roots. 
-It must not be used to clean the vegetables because of 
its unhealthy features. 
-Don’t pure the gray water directly around the trunk of 
the plants. This may corrupt the crest of the plant. 
-Don’t use it to irrigate the flowers of a vases, the 
restricted area of their roots makes them more and 
more vulnerable. 

At the end table 2 shows, advantages and the 
disadvantages of using the gray water to irrigate the 
agriculture crops (Borojeni et al., 2010). 

 
Table 2. The most important advantages and disadvantages of using gray water to irrigate the agriculture crops  

Advantages Disadvantages 

 Reduction of irrigation costs in areas near 
the cities. 

 Reduction of demand to use drinking water 
in agriculture part. 

 Less agriculture need to Chemical 
fertilizer. 

 Less wastewater going in to reservoirs. 
 Faster absorption of mineral nitrogen in 

gray water rather than organic nitrogen in 
wastewater. 

 Possibility of using this kind of water in 
drip irrigation systems because of having 
less solid matters. 

 Less smelly than wastewater   

 Biological accumulation of some noxious 
components in the plants 

 Less Plant performance because of acidity or 
lack of balance in food components 

 Destruction of soil structure because of 
sodium and Surfactants 

 The possibility of contamination in ground 
waters 

 Lack of infrastructures and the needed 
regulations to use the gray water in the 
agricultural part. 

 
Conclusion 

The demand for drinking water in the world is 
increasing day to day and it means that consumption 
and irrigation needs are increasing and that 
reconsidering the importance of non-ordinary waters 
and wastewater is inevitable. This needs the treatment 
of water using renewable energies. Using gray water is 
one of the methods which can be helpful in dealing 
with environmental challenges, because by recycling 
gray water in most of the deserts regions and the 
regions that lack drinking water, the gray water can be 
used in irrigation and so saving large amount of 
drinking water. Of course, some points must be 
considered in irrigation using gray water. Regarding 
what was discussed in this article, it can be said that 
gray waters must be recycled to decrease water 
consumption, decrease individual costs, enjoying a 
cleaner environment and more water sources. 

 
References 
1- Al-Jayyousi OR. Greywater reuse: towards 

sustainable water management. Desalination 
2003;156(1-3):181–92. 

2- Bennett D. 1995. Gray water and option for House 
hold water Reuse. Home Energy Magazine Online 
July/August 1995. 

3- Borojeni M, Mohammadi H. 2010. Management of 
Gray water resources towards sustainable 
agriculture. The first national conference on 
sustainable agriculture and healthy product. 
Esfahan, Iran. 

4- Dallas, S., Scheffe, B., Ho, G., 2004. Reedbeds for 
greywater treatment – case study in Santa 
Elena-Monteverde, Costa Rica. Central America 
Ecological Engineering 23 (1), 55–61. 

5- Eriksson E, Auffarth K, Eilersen A-M, Henze M, 
Ledin A. Household chemicals and personal care 
products as sources for xenobiotic organic 
compounds in grey wastewater. Water S A 
2003;29(2):135–46. 

6- Eriksson E., (2002). Potential and problems related 
to reuse of water in households. Ph.D. Thesis. 
Environment and Resources DTU, Technical 
University of Denmark, ISBN 87-89220-69-2. 

7- Frazer-Williams, R., Avery, L., Gideon, W., Jeffrey, 
P., Shirley-Smith, C., Liu, S., Jefferson, B., 2008. 



Nature and Science 2013;11(2)                          http://www.sciencepub.net/nature 

http://www.sciencepub.net/nature                                  naturesciencej@gmail.com  116

Constructed wetlands for urban grey water 
recycling. The International Journal for 
Environment and Pollution 33 (1), 93–109. 

8- Gross, A., Shmueli, O., Ronen, Z., Raveh, E., 2007. 
Recycled vertical flow constructed wetland 
(RVFCW) – a novel method of recycling grey 
water for irrigation in small communities and 
households. Chemosphere 66 (5), 916–923. 

9- Jefferson B, Laine A, Parsons S, Stephenson T, Judd 
S. Technologies for domestic wastewater 
recycling. Urban Water 1999;1(4):285–92. 

10- Jefferson, B., Laine, A., Parsons, S., Stephenson, 
T., Judd, S., 2000. Technologies for domestic 
wastewater recycling. Urban Water1 (4), 285–292. 

11- Li F,Wichmann K, Otterpoh R. Review of the 
technological approaches for grey water treatment 
and reuses. Science of the Total Environment 407 
(2009) 3439–3449. 

12- Li Z, Gulyas H, Jahn M, Gajurel DR, Otterpohl R. 
Greywater treatment by constructed wetland in 
combination with TiO2-based photocatalytic 
oxidation for suburban and rural areas without 
sewer system. Water Sci Technol 
2003;48(11):101–6. 

13- Liu S, Butler D, Memon F.A, Makropoulos C, 
Avery L, Jefferson B. 2010. Impacts of residence 
time during storage on potential of water saving 
for grey water recycling system. water research 44 
(2010) 267–2. 

14- Nghiem, L.D., Oschmann, N., Scha¨ fer, A.I., 2006. 
Fouling in grey water recycling by direct 
ultrafiltration. Desalination 187 (1–3), 283–290. 

15- Otterpohl R, Albold A, Oldenburg M. Source 
control in urban sanitation and waste management: 
ten systems with reuse of resources. Water Sci 
Technol 1999;39 (5):153–60. 

16- Sarshouri, M., Jafari M. 2011. Gray water and use 
it to reduce drinking water consumption. 1st 
national conference on water and wastewater 
science and technology. Ahvaz,Iran. 

17- Wilderer PA. Applying sustainable water 
management concepts in rural and urban areas: 
Some thoughts about reasons, means and needs. 
Water Sci Technol 2004;49 (7):7-16. 

18- World Bank. 2008. ‘Brief: water management in 
MENA region’ [online], available from: 
http://www.worldbank.org. 

 
 
1/10/2013 
 


