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Abstract: "UNESCO has predicted that by 2020 water shortage will be a serious worldwide problem". 
As freshwater becomes increasingly scarce, it is necessary to shift attention to alternative sources of 
water, particularly for the rural and semi-urban poor. Represents the green areas needs a major 
population cities in the world, including Cairo, which is characterized by intensive urban and high 
population, and suffers from environmental pollution and a severe shortage of green areas and open 
spaces, with no more than per capita share of green spaces in Cairo, about 1, 5 square meters, the 
lowest among cities in the world. So in our study we focused on low strength grey water reuse from 
Zahraa Al Helmiya City- Helmiya El Zatoon-Cairo as a case study for accumulative building. 
According to the analysis which proceeded on three different samples of low strength grey water it 
clear that there are great differences between them in compositions. The ablution water is lower than 
shower baths which lower than final mixed grey water resulting from sinks of bath room. The result 
indicated that the reuses of the reclaimed grey water are based on the grey water characteristics and the 
proposed standards.  The use of grey water in poor rural areas can be both socially and economically 
rewarding. Reuse of wastewater for water-demanding activities, which, so far consumed limited 
freshwater resources is, in effect, imitating the natural water cycle through engineered processes. The 
main aim of this paper is to highlight the activities and applied research outcomes on grey water 
resulting from ablution of homes, schools, clubs, and mosques for reusing in the landscape and toilet 
flushing in Egypt by suggested integrated system for treatment, economic study for chemical used in 
coagulation process and amount of water saving and finally, suggestion method to achieve the 
principle of sustainability in Egypt "turning waste into a resource." 
 
Key words: Water rationalization – low strength grey water – reuse - Green areas- Economic –  
                     sustainability 

 
INTRODUCTION 

 
The availability and use of the world’s freshwater resources are of increasing concern. On a global scale, 

estimates indicate that “the six billion inhabitants are already appropriating 54% of all accessible freshwater 
contained in rivers, lakes, and underground aquifers” (International Year of Freshwater, 2003). There is, and 
will continuously be, a growing global shortage of fresh water. As the population grows, current climate change 
and the demands on freshwater increase, the importance of conserving and finding new water sources will 
increase. Egypt is located in the hyper arid climatic zone, where rainfall is scarce and the desert covers most of 
the land (Mohammed Abbas Za'farani, 1995). The available water resources in Egypt are restricted to a fixed 
Nile quota (i.e. 55.5 billion cubic meters) in addition to a deep non-renewable groundwater reservoir (Allam M. 
N., 2007) and a total annually torrent water of 1.5 BCM. Water demands were multiplied in recent decades as a 
result of overpopulation, agriculture expansion and industrial and living standard progress (Allam M. N., 1995). 

Several studies have provided the technological confidence for the safe reuse of reclaimed water for 
beneficial uses, One of the ways to decrease freshwater demands in the built environment is through the use of 
grey water systems for toilet flushing, town cleaning, car washing, fire fighting, and gardening (use in public 
parks, golf courses, urban green belts, freeway medians, cemeteries, and residential lawns). Residential water 
use accounts for approximately 8% of total potable water use in the Egypt. Approximately 1/5 of residential 
water use is for toilet flushing and 1/3 is for landscape irrigation (Ministry of Water resources and irrigation, 
1997). Also, Grey water constitutes 50–80% of the total household wastewater and about 75 % (Eriksson, E. 
Auffarth, K. Eilersen, A.M. Henze, M. Ledin, A. 2003) of the total municipal wastewater (Eriksson et al., 2003). 
fig (1) show the percentage of mains water consumption in an Egyptian home. On the other hand in a country 
where Muslims wash five times a day for prayer, much water was being wasted during ablution, the average 
volume of water resulted from the process of ablution is 5.37 liters of «one person».  

This study will focus on recycling low strength grey water because the recycling has many benefits such as: 
can provide an important source of water conservation thereby reducing the demands on potable water supplies 
and on sewage treatment facilities, reduction in the amount of energy needed to transport water, and also it save 
35% to 40% on the annual water bill , reduced amount of greenhouse gas emissions, plants grow at higher rates 
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as a result of nutrient uptake, groundwater is recharged, soil health is increased, purification of air as a result of 
increased plant growth. Fully, reclaimed use of nutrients that might otherwise can be wasted. The residential 
built environment is a major untapped resource that could be exploited for water conservations (Friedler, E., and 
Hadari, M., 2006).  

Grey water is defined as the urban waste water that includes water from baths, showers, hand basins, 
washing machines, dishwashers and kitchen sinks, but excludes streams from toilets (Jefferson et al., 1999; 
Otterpohl et al., 1999; Eriksson et al., 2002; Ottoson and Stenström, 2003).Grey water can be further classified 
as low load and high load in terms of organic strength. Low-load grey water excludes the more polluted kitchen 
and laundry wastewater (Friedler, 2004). Due to the low levels of contaminating pathogens and nitrogen, reuse 
and recycle of grey water is receiving more and more attention (Li et al., 2003). Grey water can be considered a 
suitable candidate for reuse because it is consistently produced and is available onsite for reuse.  

Treatment of grey water can range from simple coarse filtration (March et al., 2004) to advanced biological 
treatment (Nolde, 2005). Previous studies have suggested that biological processes should be preferred due to 
the high levels of organics in the water (Nolde, 1999; Jefferson et al., 2004). Biological greywater treatment 
technology options for greywater reuse include membrane bioreactor (Jefferson et al., 2000), rotating biological 
contactor (Nolde, 1999; Friedler et al., 2005) or constructed wetland (Dallas and Ho, 2005). The major 
difference between technologies has been the level of suspended solids and microorganism removal. In 
comparison, direct physical processes are common at very small scale and have been shown to remove solids 
but are less effective for organics removal (Jefferson et al., 2004; Ramon et al., 2004). Winward et al, 2008 
studied the impact of water quality, specifically organics and particles, on the chlorine disinfection of grey 
water. Implications for urban water reuse are discussed and it is recommended that grey water treatment systems 
target suspended solids removal to ensure removal of PACs prior to disinfection. This paper describes the 
attempt to treat the low strength grey water effluent from the grey water resulting from residential water, 
mosques and schools in Cairo city. And then reuse this GW for garden irrigation, toilet flushing, and car 
washing. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Average water use in Egyptian home (Ministry of Water resources and irrigation, 1997).  
 
The problem and the main aim of this paper, fig(2), is to highlight the activities and applied research 

outcomes on grey water resulting from ablution of homes, schools (Godfrey S, Wate S, Kumar P, Swami A, 
2007), clubs, and mosques for reusing in the landscape and toilet flushing in Egypt to achieve the principle of 
sustainability (Al-Jayyousie O.R., 2003) in Egypt "turning waste into a resource."  

 
 Highlight barriers to wide-scale uptake of building grey water reuse, and offer recommendations for 

their removal. 
 Grey water reuse demonstrably encourages broader water conservation behavior and responsible 

chemical product selection; in turn improving the health of the broader water cycle. 
 Expert advice is required to marry grey water output with the water needs of a garden. 

 
2- Conserving Water in Buildings: 

Architects are the specifies and controllers of all elements that go into a building from finishes, to  fixtures, 
plumbing systems, HVAC systems and so on. By carefully considering all of the elements as an integrated 
system that can be increased interdependency and decrease a buildings reliance on exterior sources. The water 
cycle in a building is one of the more simple systems to re-engineer away from a traditional source to waste 
method. The future for grey water recycling is integrating collection systems, purifying systems, human waste 
recycling and grey water systems to allow a building to be completely disconnected from the sewer grid. This 
would create a complete natural self sustaining cycle encompassing the building. 
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Fig.  2: the problem and the aim of the research 

 
2-1 Gardening: 

 
The average amount of water used outdoors in Egypt, which includes watering gardens and washing cars, 

accounts for only about six per cent of the amount of domestic water used each year. However, on hot summer 
days, when supplies are tightest, over 70 per cent of the water supply may be used for watering gardens (World 
Health Organization, 2006). Much of this water is probably not doing plants that much good. 

 
2-1-1 Use Untreated Grey Water in Gardening: 

 
untreated grey water can be used for several water consuming activities, most notably outdoor washing and 

irrigation. Some studies have shown no adverse effects on lawns or ornamental gardens where grey water has 
been used for irrigation (Eriksson, E., Auffarth, K., Henze, M.,and Ledin, A.,2002). In fact, there is even 
evidence that nutrients found in sullage will promote better plant growth than typical chlorinated municipal 
water. It is essential to carefully, and correctly assess the 'grey water capacity' of a garden before installing a 
grey water diversion system, taking into account the garden's slope, soil type, proximity to creeks and rivers and 
type of vegetation, and well as the quality and quantity of the grey water diverted into the garden (Melbourne 
Water Resources Review, 1992). Such an assessment should be carried out by someone with appropriate 
expertise(Lechte, P., 1992) .It is also not recommended for grey water to be stored for long periods of time 
because it can create breeding grounds for bacteria and pathogens, as well as foul odors. 

 
2-2 Toilet Flushing: 

 
Toilets in building such as: mosques and schools conveniences account for an even greater proportion of 

total water use although the exact percentage will depend on factors such as whether urinals are available. 
 
2-2-1 Use Treated Grey Water: 

 
Treated grey water can be used for toilet flushing is environmentally feasible for individual homes whether 

new or retrofitted. Implementing these systems on a larger scale would reduce the demands on potable water 
supplies and on sewage treatment facilities and may improve their economic feasibility. 
 

MATERIALS AND METHODS 
 

3.1. Grey Water Characteristics:  
 
Grey water was received from the tap water used in mosque (ablution water). The grey water was collected 

by gravity in an underground sump and then pumped into a continuously circulating holding tank (1400 L 
capacity). Samples were collected in containers to be used immediately and analyzed within 8h. The 
characteristics of the three reprehensive samples of low strength grey wastewater resulting from different 
sources (mosque, shower bathroom of housing building and final mixed grey water collected from sinks of bath 
room) are shown in Tables (1), (2) & (3). 
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Table 1: show the different characteristics of grey water collected from water resulting from mosque or school basin 
parameter Value range* mg/l Average 
PH 7.7-7.9 7.8 
TSS 19-49 29 
BOD 17- 23 20 
COD 60- 96 78 
TOC 16- 26 21 
PO4-P 3-7 5 
TKN 15-23 18 
K 1.5-2.5 2 
Na 0.14- 0.46 0.3 
Mg 0.19- 0.81 0.5 

*All values mg/l except pH     
 
Table 2: show the different characteristics of water collected from shower bathroom of housing building 

     parameter Value Range* mg/l Average mg/l 
PH 7.2- 8 7.6 
TSS 88- 98 93 
BOD 155- 213 184 
COD 370- 548 459 
TOC 149- 201 175 
PO4-P 8.9- 13.7 11.3 
TKN 13- 27 20 
K 0.18- 0.62 0.4 
Na 0.13- 0.47 0.3 
Mg 0.37- 0..67 0.57 

*All values mg/l except pH 
 
Table 3: show the mixed final grey water collected from of sinks of bath room 

 
Parameter 

 
Value Range 

 
Average 

PH 7.2- 8 7.6 
Turbidty (NTU) 40- 52 46 
BOD(mg/l) 255- 411 333 
COD(mg/l) 448- 806 627 
TOC (mg/l) 250-408 329 
PO4-P(mg/l) 0.9- 1.7 13 
TKN (mg/l) 11- 27 19 
Total coli form MPN100ml-1  

56500-36000 
 

 
46250 

Escherichia colia MPN100 ml-1  
2590-3900 

 
3245 

Foecol Enterococci MPN100ml-1  
1350-1440 

 
1495 

 
3.2 Treatment of Low Strength Grey Water: 
 

For the coagulation test, 1 L of the water to be treated was placed on the jar tester. Two speeds were used, a 
rapid mix at 200 rpm for 90 s, time during which the coagulant, ferric chloride (solution of FeCl3 (10%) or 
aluminum sulphate (solution of Al2 (SO4)3, 14H2O (8%) was dosed in the jar and the pH adjusted to the chosen 
value (4.5, 6 and 7). The sample was then flocculated for 15 min at 30 rpm and allowed to settle for an 
additional 15 min. The jar tester was set up at 150 rpm for 10 min, after a settling period the treated water was 
filtered. The filtrate then underwent the coagulation experiments as described before for a range of 
concentrations and pH. All tests reported here were duplicated and carried out at room temperature. 
 
3.3 Analysis of Grey Waste Water: 
 

Total suspended solids (TSS), chemical oxygen demand (COD), biochemical oxygen demand (BOD5), 
ammonium were analyzed according to standard methods (Eation, D.A.; Glesceri,S. and Greenbery, 
E.A.,1995).Nitrogen compounds, nitrates, nitrites were analyzed with an ionic chromatograph (Waters 432). The 
ortho-phosphate was measured according to the vanado-molybdophosphoric method. TOC was detected with 
TOC Analyser (TOC-550A, Shimadzu). Escherichia coli and total coliforms (MPN 100 ml_1) were measured 
using the method Colilert 18 with quanti-tray 2000 (Idexx, UK) and faecal Enterococci (MPN 100 ml_1) using 
the Enterolert with quantitray 2000 (Idexx, UK). 
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RESULTS AND DISCUSSIONS 
 

Analysis of different three grey water samples indicates that the ablution water is very low strength as 
shown at Table (1) so the simplest GW treatment consists of directly introducing freshly generated GW into an 
active, live topsoil environment for reuse. This type of grey water reuse for gardening, fire protection and car 
washing were shown in Fig. (3). Also, grey water which resulting from school bath basin. While grey water 
which reuse for toilet flushing must be treated before reuse using suitable coagulant, sand filter and chlorine 
disinfection with the concentration not more than 1mg/l. The effluent should have no detectable fecal coli forms 
in 100 ml of the treated water, a BOD of <IO mgll’, COD < 30mg/l and a residual Cl, of >l mgl-’ whereby Cl, 
should be continuously monitored.  

 

 
Fig. 3: the grey water recycling for non-potable urban reuses 

 
The major difficulty presented for treatment of GW is the large variation in its composition as shown in 

Table (1, 2, 3) which represented ablution grey water, bathroom shower and sinks of housing building 
respectively. . Reported mean COD values vary from 50 to 627 mg/l between sites, with similar variations 
arising at an individual site. This has been attributed to changes arising in the quantity and type of detergent 
products employed during washing. GW quality is also subjected to dynamic variation. Significant chemical 
changes may take place over time periods of only a few hours. Table 2 summaries influent characteristics from 
the showers showed an average COD-concentration of 250 mgL−1 and daily peak loads did not exceed 348 
mgL−1. Hence, it can be said that this greywater was highly diluted. Similar values have been reported for a 
shower effluent from Zahraa Al Helmiya City- Helmiya El Zatoon-Cairo, Egypt, where a mean COD of 100 mg 
L−1 and a mean BOD5 of 67 mg L−1 were found using optimum alum dose of 20mg/l. 

Combined chemical grey water treatment system, in which coagulation was carried out by alum or ferric 
doses of 14 to 20 mg/l respectively followed by sand filter then disinfection unit. The COD, the BOD, the 
turbidity and the SS in the low strength grey water were reduced from 100 mg/l, 67 mg/l and 52 mg/l in the 
influent to 27 mg/l, 15 mg/l and 7 mg/l respectively in the effluent. The total coliforms were not detected in the 
reclaimed grey water. The effluent water quality meets the restricted grey water reuse standard proposed in this 
study. But the raw grey water fed into the treatment plant was low in organic strength. 

The coagulation processes was applied for sink bath room grey water treatment as shown in fig. (4&5). At 
optimal conditions which resulting from Jar Test experiments, coagulation with aluminum salt of 24 mg/l 
pH=4.5   reduced the COD, the BOD, the turbidity, TN and PO43− from 627 mg/l, 333 mg/l, 46.6 NTU, 1.9 
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mg/l and 1.3 mg/l in the influent to 207 mg/l, 95 mg/l, 17 NTU, 5 mg/l and 0.7 mg/l respectively. The total 
coliforms, the E. coli and the faecal enterococciin the reclaimed grey water are all less than 1/100 ml. 
 

 
 
Fig. 4: Effect of Aluminum salt on the treatment of low strength grey water 
 

Coagulation with ferric salt at optimum dose of 40 mg/l and pH=4.5 achieved similar treatment efficiencies 
as that obtained with aluminum salt. The coagulation processes were able to reduce the BOD concentration to 
less than 30 mg/l but fail to decrease the turbidity to less than 5 NTU. The total coliforms, the E. coli and the 
faecal enterococci in the reclaimed grey water are 45100 ml, 5/100 ml and less than 1/100 ml. 
 

 
 
Fig. 5: Effect of ferric salt on the treatment of low strength grey water 
 

low strength laundry grey water treatment process, combining the coagulation, sand filter and chlorine 
disinfection reduced the COD, the BOD and the turbidity from 207 mg/l, 95 mg/l and 35 mg/l in the influent to 
17 mg/l, 11 mg/l and less than 5 mg/l respectively in the effluent and achieved a good treatment performance 
with the coagulation stage itself achieving 71% of the BOD removal and 90% of the turbidity removal, as shown 
in fig.(6). 
 
Cost Effectiveness:  

The cost-effectiveness of grey water systems varies and the amount of money you save will depend on:  
• Volume of water saved; price of the mains water replaced; costs of installing, running and maintaining the 
grey water system.  
Before investing in a grey water system, it’s worth calculating what sort of savings you are likely to see on your 
water bill. 
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Fig. 6: Comparison between the effect of aluminum salt and ferric salt at optimum dose on the treatment 

removal efficiencies. 
 

In our study we calculated the effective cost for the largest optimum dose (24 and 40mg/l) for alum and 
ferric respectively, 

* The 100m3/day works throughput is 4.16 m3/hr 
* Assuming the dose rate per m3 is24g, the total input of aluminum  sulphate / hr = 24* 4.16=100 g 
* Where we prepare Alum solution with concentration 8% (i.e 80g/l) 
* So 100 / 80 = 1.25  L /hr 
* So 1000m3/d = 12.5  L/ hr 
8%    = 15.6 kg on account of the water of crystallization in the material. 
342 --------324 (H2O) 
So 8%   = 8 + 7.6 = 15.6 
Liquid Ferric Chloride. 6 H2O is more commonly supplied at 10 % concentration 
* The 100m3/day works throughput is 4.16 m3/hr 
* Assuming the dose rate per m3 is 44g, the total input of Ferric Chloride. 6 H2O / hr = 40* 4.16=166.4 g 
* Where we prepare Ferric solution with concentration 10 % (i.e 100g/l) 
* So 166.4/ 100 = 1.66  L /hr 
* So 1000m3/d = 16.6  L/ hr 
 
*The price of m3 of dinking water =LE 1.25 
*The price of 100m3 of dinking water =LE 125 
*The price of 100m3 of dinking water annually =125*365== LE 45625 m3/year 
 
*The optimum quantity of Alum in litter =24 mg/l= 0.24g/l= 24 g/m3= 0.024kg/m3 

*The coagulant at optimum dose costs = LE 0.648 kg m3 
*The coagulant at optimum dose costs annually = LE 23652 kg m3/year 
 
*The optimum quantity of ferric in litter =40 mg/l= 0.04g/l= 40 g/m3= 0.04 kg/m3 

*The coagulant at optimum dose costs = LE 0.8 kg m3 
*The coagulant at optimum dose costs annually = LE 29200 kg m3/year 

 
Annual savings of LE 23652 LE 29200 per year are possible for 1, 10 and 50 persons respectively which 

would need to meet the capital cost of the equipment and associated running costs.  
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Architectural Design of Reusing Grey Water: 
The research study Zahraa Al Helmiya City- Helmiya El Zatoon-Cairo, Fig (7&8) , as a case study for 

reusing grey water. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 7: Zahraa Al Helmiya City- Helmiya El Zatoon-Cairo, Source:Google earth 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 8: Zahra Al Helmiya City: proposal using of greywater from residential blocks, mosque, school in green  
            areas, Source:Google earth   
 
5-1 Reusing Grey Water in the Garden:  

Where the requirement for outdoor water use is significant, Fig (9) shows the resulting water from ablution 
can be re-used in economic ways to replace the fresh water in toilets or irrigate crops.  
 
 
 
 
 
 
 

 

Mosque

School



Aust. J. Basic & Appl. Sci., 6(3): 655-665, 2012 
 

663 

 

Fig. 9: the resulting water from ablution can be re-used in economic ways to replace the fresh water in toilets or  
             irrigate crops. 
  
5-2 Reusing Grey Water for Toilet Flushing: 

 The resulting water from home can be re-used in economic ways to replace the fresh water in toilets 
flushing, as in Fig (10). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
Fig. 10: Grey water reuse inside buildings is a possible way to preserve water resources and face up to water  
              scarcity. 
 
Conclusion: 

Based on this study, low strength grey water treatment and reuse scheme is our proposed. The reuses of the 
reclaimed grey water are based on the grey water characteristics and the proposed standards. Low strength grey 
water systems can be classified in three broad groups: 

-  Primary grey water systems: these are systems directly reusing virtually untreated domestic grey water 
from a single family dwelling for sub-surface lawn and/or garden watering. These systems do not allow storage 
or treatment, apart from some surge storage and coarse screening/filtration which removes hair, lint and coarse 
particles. 
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- Secondary grey water systems: these systems allow grey water to be treated and stored for toilet/urinal 
flushing and/or lawn and garden watering (including surface watering methods).Secondary grey water systems 
may be used for multiple occupancy buildings. 

-  The resulting water from ablution can be re-used in economic ways to replace grey water systems for 
irrigation, even with a higher automation level; can belong to the primary grey water systems group where there 
is no treatment and storage allowed. In contrast, even this type of grey water used for toilet flushing we have to 
allow for some treatment and storage of grey water, therefore they belong to the secondary grey water systems 
group. 

The following conclusions can be withdrawn from this study: 
 The grey water reuse guideline proposed in this paper was used as a standard to evaluate the treatment 

efficiencies of the reported grey water treatment. 
 The combined methods of physical and chemical processes can efficiently remove the suspended 

solids, organic materials and surfactants in the low strength grey water. 
 Grey water quality varies considerably and thus appropriate technology is to be selected to suit the 

users’ needs and utilize local knowledge. 
 Residence time in systems dramatically affects the characteristics of GW. 
 

Recommendations: 
 Grey water reuse presents a potential option for water demand management and also contributes to 

reducing fresh water use for irrigation. 
 Grey water reuses needs to be seen in terms of its contribution to sustainable water development and 

resource conservation without compromising public health or environmental quality. When GW is to be used for 
irrigation, there may be an imbalance between plant requirements for the nutrients and the seasons, with a higher 
requirement in the warmer months than the colder ones. 

 Grey water systems were selected in response to site-specific and household-specific conditions 
including; the quantity of grey water generated, household composition, preferred use of effluent (garden 
irrigation or toilet-flushing), garden size, slope and soil type, proximity to rivers or other waterways, 
householder willingness to minimize salt and chemical inputs, householder willingness to actively maintain the 
system, site constraints such as access to plumbing & the sewer line 

 By educating people about grey water reuse systems, more people will be able to understand what they 
are and exactly how beneficial they are to implement into the household. The greater amount of awareness, grey 
water reuse systems will gain more supporters, and the more governments will feel pressured to implement grey 
water reuse policies. 

 Applied study showed that gray water resulting from the mosque need to less treatment than gray water 
resulting from the apartments. The design of any system must support the source of gray water, and the desired 
end-use of the system, and an accepted degree of risk. All of that will determine the cost of the system. 

 The application of grey water reuse systems in the house is much easier in the initial stages of the 
preparation of plans and the design than in the application of existing housing or those under construction. 
Therefore the owner and the architect must take that into account during the design and in the preparation of 
architectural and engineering plans. 

 We recommend starting the application in government buildings, mosques, hotels and residential 
buildings of modern design, and designing of modern irrigation network of distributing water not only for the 
trees and park but also for toilets flushing and staircases of buildings, and it must be form a specialized team to 
do this on a large scale in Egypt specially in new cities . 

 The decision makers must be convinced of the importance of this reuse GW and put it in the priorities 
of the national strategy for water conservation. 

 Engineers Association must enter the network system for gray water in the Building Code as a key part 
of the requirements of construction and it must follow-up the implementation. 

 It must be considered the use of environmentally-friendly soap, where the components contain 
potassium instead of sodium, as the soap made from olive oil 

 It is recommended grey water pipeline systems are identified by signage which clearly identifies that an 
unwholesome reused water system is in use. And it is also recommended that label is attached to the incoming 
stop valve or other key points so that users are aware that a reused water system has been installed. 
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