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Abstract: The wastewater generated in residential or commercial buildings from streams devoid of fecal 

contamination—that is, any streams other than those that include toilet waste—is referred to as grey water. 

Grey water comes from a variety of sources, including sinks, showers, bathtubs, and dishwashing machines.  

As it contains fewer pathogens than residential wastewater, grey water is frequently safer to handle, quicker 

to clean, and more readily repurposed on-site for non-potable uses like as crop irrigation, landscaping, and 

toilet flushing. Sometimes referred to as "black water," sewage is grey water that has been mixed with 

effluent from toilets. Sewage should be managed in on-site sewage facilities, often septic systems, or 

sewage treatment facilities. When separated, it could lead to interesting decentralized treatment and reuse 

options. The concept of source separation, which is commonly employed in ecological sanitation 

techniques, encompasses the distinct handling of grey water. The primary advantage of segregating grey 

water from toilet wastewater lies in the significantly reduced pathogen load, which facilitates the cleaning 

and recycling process of grey water. 

 

Index Terms - Grey Water, Treatment, Recycling, Reuse, Quality, Quantity. 

I. INTRODUCTION 

Grey water is any wastewater produced in homes or commercial structures from streams free of fecal 

contamination, i.e., all streams other than those containing toilet waste. Sinks, showers, baths, washing 

machines for clothes or dishes are just a few examples of the sources of grey water. Grey water is often 

safer to handle and easier to treat and reuse on-site for uses like toilet flushing, landscaping or crop 

irrigation, and other non-potable uses since it contains less pathogens than residential wastewater. Sewage, 

sometimes known as "black water," is grey water that has been combined with toilet wastewater. Sewage 

should be handled in sewage treatment facilities or on-site sewage facilities, which are frequently septic 

systems. The concept of utilising waste water as a source of water originated in response to the rising water 

demand brought on by the exponential population expansion. Numerous forms of solids can now be 

separated from waste water thanks to significant technological breakthroughs in the field of waste water 

engineering. The ability to treat waste waters at the source and utilize them for a variety of beneficial uses is 

made possible by the identification of the potential for reuse of specific waste water kinds. Due to its lower 

organic and coliform content than mixed sewage, grey water, a mixture of kitchen, laundry, and bathroom 

waste water, is one such source that can be processed and reused for things like landscape irrigation, 

agriculture, toilet flushing, and ground water recharging. The features and treatment methods for grey water 

are examined in this work in order to examine the potential for reuse. As the nation struggles with a water 

deficit for a variety of water purposes, decentralized waste water treatment or treating waste water at the 

source is becoming more important. Any home water that does not include feces is referred to as grey water. 

Therefore, water from washing machines, bathroom sinks, wash basins, and kitchen sinks can all be referred 

to as grey water. Black water, on the other hand, refers to toilet water that has been contaminated with 

faeces and urine. According to Shaikh et al. (2015)[15], between 55% and 75% of all residential waste water 

is made up of grey water. Given that it is free of fecal coliforms and may therefore be collected and treated 

independently in individual households, grey water offers good potential for reuse in this context. The level 
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of treatment determines its suitability for use in a variety of non-potable applications, including irrigation, 

toilet flushing, and ground water replenishment. 

Grey and black water must be collected in separate pipelines and reused for irrigation or flushing in order to 

meet the Ministry of Environment and Forests' standards for environmental clearance of construction 

projects. Given that it is free of fecal coliforms and may therefore be collected and treated independently in 

individual households, grey water offers good potential for reuse in this context. The level of treatment 

determines its suitability for use in a variety of non-potable applications, including irrigation, toilet flushing, 

and ground water replenishment. Grey and black water must be collected in separate pipelines and reused 

for irrigation or flushing in order to meet the Ministry of Environment and Forests' standards for 

environmental clearance of construction projects. However, India has no guidelines for separating 

residential grey water. Utilizing the grey waste water's potential for reuse may benefit from knowledge of 

cutting-edge technologies used in households in other nations. Due to the presence of oil and greases in 

kitchen water and surfactants in laundry water, which may reduce the effectiveness of the different physical 

and biological treatment processes, kitchen water and laundry water are occasionally excluded from the 

definition of grey water. The household water is typically separated into two categories: drinkable water and 

sewerage water, with between 50 and 80 percent of the latter being sewerage water is used for washing, 

showering, bathing, and kitchen sinks. Dishwashers, for example, and other devices are commonly referred 

to as like grey water sources. They could also include a complicated combination of suspended solids and 

organic substances. approximately one-third Black water from toilet drains is referred to as sewage water 

contains excrement from people Grey water may be used for recycling compared to the other two since it 

doesn't contain faeces, which would otherwise allow germs to reproduce. Therefore, in addition to drinkable 

usage, it can be recycled and used for other regenerative purposes. The use of around 70 liters of potable 

water per person per day might be eliminated if the waste water in the form of grey-water is recycled 

properly. According to a survey conducted by Aarhas University [12], it is predicted that by 2020, between 

30 and 40% of the nations of world will experience a water shortage due to the reduction in drinkable water. 

Researchers have also stated that climate changes make the situation worse. According to surveys, useable 

residential grey water might supply up to 35% of the water needed for different non-potable uses. The most 

expensive item in the near future will be water, and a third world war could break out as a result, according 

to predictions. Huge amounts of water are present in the ocean, yet they cannot be directly absorbed because 

doing so would require extensive processing for human consumption. Thus, recycling grey water is thought 

of as one of the current possible solutions to fulfill the rising water demand. The water cycle is the 

foundation of life, so maintaining its equilibrium has become imperative. Huge bores are dug in various 

locations across the world to obtain fresh water, which has also started to run out since the amount of fresh 

water available under the Earth's surface is declining. Desalination is still another important approach that is 

used by the majority of the Developing World nations, but it is more expensive to produce. In order to fulfill 

the rising need for freshwater, rainwater harvesting can potentially be a useful alternative. However, it has 

certain limitations because it only works in areas with heavy rainfall. Recycling grey water is therefore a 

very environmentally friendly method of overcoming the current water shortage. Prior to reuse, the Grey-

Water must first be recycled because the amount of dissolved content could be harmful to the user. The 

purpose of this paper is to outline potential recycling techniques that are currently used for the reuse of grey 

water. Since there is a severe shortage of fresh water, the Ministry of Environment and Forestry [7] .This is 

a research article that discusses the impact of population growth and climatic changes on the availability of 

per-capita freshwater, or the amount of water that is accessible to the average person, in various nations. It 

also discusses the availability of fresh water globally using calculations based on Z Scores and CCSM-3. It 

provides decadaly averaged statistics for the years 2000 through 2009 and focuses more on the reuse of grey 

water, contrasts the use and utilization of rainwater, desalination, and grey water. It concludes that grey 

water is now the most appropriate option because rainwater is not always abundant and desalination has 

pollution-related issues. It also discusses the benefits and drawbacks of recycling grey water. Various 

attempts to provide a treatment method for grey water based on the characteristics, reuse criteria, technology 

that is being used, and setup costs as a whole also the traits in the treatment system are also considered [13]. 

This research provides a financial model that aids in describing how grey water is used for non-potable 

applications. Additionally, it provides explanations for capital costs, operating costs, and net present value 

(NPV). It contrasts two alternative approaches and comes to the conclusion that, for shared systems, 

Membrane Bio Reactor (MBR) water treatment was far superior to Vertical Flow Constructed Wetland 

(VFCW).relates to the development of an on-site gray-water recycling system for the Iranian province of 

Qom. Due to the proximity of two large deserts to the city, water shortage has become a significant 

problem; therefore, grey-water recycling is practiced there. 
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The university's green spaces are watered with reclaimed grey water. Around 0.012m3 /s is the water's 

average flow rate creates a mathematical model to analyze the functionality and efficacy of Rotating 

Biological Contactors (RBC) in the treatment of grey water, explains the need to treat grey water before 

recycling it, develops a model for doing so, and suggests using the recycled grey water for agricultural uses. 

Further how a pretreatment system and a small wetland were built in the village home to prevent water 

bodies from becoming contaminated. As well explains how a pretreatment system and a small wetland were 

built in the village home to prevent water bodies from becoming contaminated. Also evaluates how well the 

Grey Water Wetland is working therapy system conducted a thorough examination of the water and 

estimates that there are up to 150 million people living with insufficient access to permanent water. It also 

forecasts amount will increase to 1 billion by the year 2050 assuming the situation is still present. Changes 

in the climate will also expose an additional 100 million metropolitan areas to a water deficit. This article 

primarily emphasizes the component of water availability. It illustrates the ongoing and intermittent water 

shortage and contrasts it with that of the year 2000.The survey's findings also show that rural communities 

are willing to adopt grey water reuse strategies and put them into practice for irrigation. [1] Various 

treatment methods that might be used to remediate grey water that includes water hyacinth, copper ion, and 

sand filtration system have found to be the best for average suspended solids after treatment, as well as the 

copper/silver ion generating unit with sand filtration for average turbidity. The residential waste water is the 

main source of nitrogen pollution.  Additionally, the least expensive and most expensive nitrogen mitigation 

techniques used in waste water treatment are also studied. According to the article, the most expensive 

waste water treatment facility is also the least effective financially hence the reuse of grey water and the 

issues that could occur from improper management. It attempted to lessen the stress on WSSB by creating a 

case study of the Grey-Water that develops in Rajupura hamlet near Vasad (22.473 N, 73.085 E).In this case 

study, grey water is directly drained into highways, which both irritated mosquitoes and contaminated the 

water in the river. In that particular community, 72900 liters of grey water was formed in total, which is 

around 60% of the total amount of fresh water given. It presents a design that might work for the community 

and thoroughly describes the layout. By projecting population increase through 2030, the study also did 

some calculations and created a sedimentation tank and filter for recycling grey water. Reviewing the low-

carbon method, it is stated that it consistently generated excellent analytical results. Also for this research 

we have created a 135-question survey for the general population, who answered 95% of them by accepting 

the Grey-Water by taking into account one or more features [22]. According to [5] proposed a method for 

consuming grey water that involved using a vegetated wall here focus is on a survey that is done with the 

general people to determine whether or not grey-water is accepted. Further it also lays forth the rules for 

recycling grey water in the United States and highlights the various methods for making  comparisons 

between them. It claims that while biological approaches have shown to be comparable effective in treating 

wastewater, filtration has only a limited impact on grey water and suggests a few practical methods that 

could be modified for treating grey water. 

 

II. GREY-WATER'S CHARACTERISTICS 

 

Depending on the location and use, grey water has a wide range of qualities. On occasion, surfactants from 

washing machines are discovered in the grey water along with oil or grease stains from kitchen sinks. These 

mixes might make water treatment less effective. The characteristics that the grey water must have for 

various recycling activities are listed in Table 1. 

 

Table 1 A Grey water Reuse Standard for Various Purpose 

 

 pH BOD 

(mg/L) 

Turbidity 

(NTU) 

TSS(mg/L) Fecal 

Coliforms 

(CFU/100ml) 

Residual 

Chlorine 

(mg/L) 

Landscape 

Irrigation 

6-9 10 2 - 0 1 

Agriculture 6-9 30 - 30 200 1 

Toilet 

Flushing 

6-9 10 2 - 0 1 

Ground 

Water 

recharge 

6.58 - 2 - 0 1 
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III.TECHNIQUES FOR TREATING GREY WATER 

 

Different purification processes are used to clean the grey water depending on the level of contamination. 

The number of treatment steps depends on how pure the material is. 

Domestic grey water is primarily used for non-potable applications, such as toilet flushing, irrigation of 

landscapes, and agriculture because reusing it for potable uses requires very high levels of recycling 

procedures. Treatment methods include physical filtering, chemical processing, and biological processing 

are used. 

A. Physical Treatment 

In Ref [14], the suspended particles in the Grey-water are screened using a 1CM mesh. Following storage in 

an underground septic tank, the water is trickled through a filter to help the suspended plastic media settle 

down. The mineral Likasite is used to create the trickling filter. The sludge settles to the bottom of the 

settling tank, where it is removed, where the processed water is then allowed to settle. Ref [8] analyzes its 

mathematical model using an experimental pilot plant system called Rotating Biological Contactors. Before 

entering the RBC plant, the grey water is first passed through a coarse filter and then a 3mm mesh size 

screen. The disc area of the RBC plant's 36 discs totals 16.2 m2. For ten months, the experiment was run 

with grey water concentrations of low, medium, and high. 400L/d of flow were attained. [20] has a 12.5 m2 

plant arrangement area, a 0.6 m depth, and a 1% downward slope. Gravel spaces were used to generate 

coarse screening for pre-treatment. 30 cm drainage layers, each measuring 15 to 25 mm, 15 cm of transition 

layer spaced apart with a thickness of 5–15 mm and 4.1 m of filter layer with a thickness of 2–5 mm. The 

system also includes a disinfection procedure that uses the passage of UV rays and 8 lamps with 50 Watts 

each to cleanse the water. A pre-treatment layer of coal and fine sand (Dia 0.2 mm) is sandwiched between 

a gravel layer on top (Dia 20–50 mm) and a gravel layer at the bottom (Dia 15 mm) in system. The system 

creates a miniature wetland model from filtered grey water and drops it there before laying down fine sand 

and gravel layers on top of it also the usage of an ion producing device made of copper and silver, followed 

by sand filtration as the secondary filtering method, is suggested. Also it carries out the creation of a village-

wide shared grey-water recycling system, which includes a sedimentation tank and a filter and significantly 

lowers the TDS count which comprises a wetland in the shape of a green wall, with a main layer of sand and 

gravel-based filter media that traps particles. In order to provide for deep and spreading roots, the top layer 

is left to vegetation. The system [10] is made up of a soil bed that serves as a pre-treatment and a soil-box 

planter that is used to grow crops. The septic tank serves as the starting point of the process flow, collecting 

waste water before sending it to the sand filter to remove suspended solids. A pump pit follows it, and the 

water is then released into the planting bed. 

B. Biomedical intervention 

In order to remove any microorganisms that might be present in the Grey-water, Ref [14] is designed to pass 

through UV radiation and explains how the Horizontal Sub-surface Flow Constructed Wetland (HSSF CW) 

reactor was built . 

C. Chemical Remediation 

Ref [14] employs the chlorination procedure to purify the water and make it usable for other purposes and 

analyzes the quality of the recycled water using certain tests . 

For BOD, COD, NH4, -N concentration, NO2-N, and Total Kjeldahl nitrogen (TKN-N), it uses the 

modified Winkler technique, dichromate open reflux method, indophenol method, diazotization method, and 

Kjeldahl mineralization, respectively. 

 

IV. THE BENEFITS AND DRAWBACKS OF GREY WATER 

 

A. A benefits 

1. Reduces freshwater use  

2. Promotes eco-balance  

3. Refill the groundwater; 

4. Pay less for water. 

5. Reduces the need for water for irrigation. 
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B. The cons 

 

1. Grey-water detergent concentration may raise the water's base level. 

2. May contain elements that are hazardous to plant growth, such as fatty compounds, oils, detergents, lint, 

fabric softeners, and others 

3. Cannot be preserved because the breakdown of the nutrients in it produces a foul odour. 

4. For a small scale, the purification procedure is fairly complicated. 

 

V.DISCUSSION AND RESULTS 

 

 It provides an efficiency of 83.6%, 92.8%, and 94.8% for low, medium, and high influent concentrations 

for TSS elimination by creating a mathematical model for RBC.as well as 94.2%, 95.5%, and 95.9% for the 

elimination of BOD. The overall about 58.6% and 74.3% of nitrogen was removed for medium-sized plants 

as well as highly concentrated grey water has an attribute examined the HSSFCW's water input and exit 

output ensure the water purity, once every 100 days. Every five times these days, physical-chemical 

parameters such as pH and EC,BOD5, COD, TSS, TN, TP, and every two weeks Monitoring of the 

Microbiological Parameter (FC). The procedure removed 88% of the suspended solids and total chemical 

oxygen demand from the grey water. Surfactants, BOD5, and other metrics including turbidity were all 

around 88, 87, and 84%, respectively. A high removal performance of 81.42% for biological oxygen 

demand, 84.57% for chemical oxygen demand, 39.83% for ammonia nitrogen, 54.70% for suspended solids, 

and 45.01% for turbidity is shown by the small wetland model [11]. Crops are grown using the full set-up. 

[1] The system used the water plant Hyacinth combined with an ion generator and sand filtration to remove 

fecal indicator bacteria, suspended particles, and turbidity from the grey water. This method is discovered to 

be economical explains in fully the quantity of nitrogen that will be released as a result of using each waste 

water recycling process. It discusses both grey and black water in septic tanks and comes to the conclusion 

that a centralized waste water recycling plant is the least cost-effective option in every situation. [17] The 

various parameters, including pH, turbidity, BOD, TS, and COD, have been lowered to a higher extent as a 

result of the shared grey-water recycling system's development, as indicated in Table 2 below. The 

technology demonstrates that cleaning grey water before it mixes with river water is a straightforward yet 

efficient process. By asking approximately 135 adults the same questions, Ref [16] conducted a thorough 

analysis and discovered certain similar themes that emerged during the reuse of grey water. These are some 

typical concerns—subsidies, potential odors, environmental effects, etc.—but they are necessary for putting 

the system into practice for real-time application. [22] demonstrates a removal capability for BOD5, COD, 

and TSS of about 90%. System [9] demonstrates to be a straightforward and efficient approach for utilizing 

waste water for agricultural planting. 

 

Table 2 Assessment of Unfiltered and Filtered Grey-Water Result 

Parameter  Unfiltered  Filtered 

pH 8.4 8.08 

Turbidity (NTU) 81 15 

BOD (mg/lit) 274 104 

TS (mg/lit) 1080 104 

COD (mg/lit) 560 240 

 

 

VI. CONCLUSION  

 

Physical methods like sand filters seem to be relatively less effective in filtering the solid particles when 

compared to all the other technologies available for recovering grey water. Comparatively speaking, 

membrane technology is superior than sand filtering because it removes the majority of solid particles while 

leaving biological substances alone. The dissolved germs are only partially removed using intensive 

biological treatments. Better outcomes that would be best suited for irrigation applications could be obtained 

by using membrane technology and restricted biological treatments. 
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