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Abstract - With 80 nations and 40 percent of the world's population facing incessant water problems and 
multiplying water demand at regular intervals, the extracts referred to above merit action. Agriculture is 
the biggest source of reuse and sewage in residences is the equally biggest misplaced asset. Either 
waste or pee is contaminated with sewage. Sewage is generated through living arrangements, hospitals, 
offices, extensions and so on. Sewage includes residential, municipal or industrial liquid, usually 
arranged by a canal or sewer (sanitary or joined); local sewage includes a wide range of separate and 
suspended contamination, and is the main source of putrescible and pathogenssubstances that are 
organic (microorganisms that cause disease). 
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INTRODUCTION 

The scarcity of water is turning into an increasingly 
important issue around the world. There is access to 
potable water for millions of individuals and 2,6 billion 
individuals don't having access to fundamental 
services sanitation, with the vast majority living in 
nation-building structures. As a result, 1.6 million 
people are passing on diseases related to powerless 
sanitation and unsafe water sources. Later on, the 
situation will become more austere. The lopsided 
conveyance of urban areas among the population, 
businesses and water will be exacerbated by rapid 
monetary development and increasing urbanisation. 
Water sources and management contamination of 
the water supply feeling the squeeze with respect to 
these. The number of people who are unable to work 
toilets, the health effects of exposed water and 
sanitation, water shortages and water contamination, 
and so on, are the main global challenges faced at 
that stage.[1] 

WASTEWATER TREATMENT  

The accompanying prerequisites have to be met to 
guarantee sustainable and fruitful reuse of 
wastewater applications: Evaluate and limit potential 
general health dangers connected with the reuse of 
wastewater Specific water reuse applications meet 
water quality targets.Wastewater treatment is 
required before re-use in order to meet the 
prerequisites[2].Ensuring an adequate level of 
sterilisation for pathogen control.Little work on the 

financial issues of waste water reuse in irrigation 
was done prior to the mid-1990s. The ideal 
treatment of sewage water from the city before it 
was used for irrigation was analysed. The ideal 
month to month treatment levels and blended 
yields calculated to maximize agricultural salary 
were resolved from the perspective of the 
farmers.[3] 

Waste Water Reuse  

For quite a long time, India's abused populaces 
have focused on the backhanded use of waste 
water for the creation of wheat, berries, cereals, 
blossoms, fish, and so forth . One such stream is 
the Musi River in Hyderabad, where around 250 
family units utilize squander water straightforwardly 
from channels or the waterway to inundate their 
city lands . Water scarcity are one of the current 
crises of modernity. This condition has been shown 
not to be a real case with water shortages, but a 
government crisis[4]. More recently, waste water 
management and utilisation has been taken 
seriously as an essential aspect of the strategy of 
water management in many water-scarce 
countries. Squander water offers a superb 
wellspring of recycled water from point areas, for 
example, wastewater treatment plants and 
distribution centers, and is generally used routinely, 
has a known quality and might be procured at a 
solitary point. The use of city squander water 
brings down the measure of waste siphoned into 
waterways and consequently ensures the 
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environment. It likewise safeguards water supplies by 
lessening the requirement for the consumption of 
groundwater. Whereas wastewater reuse will 
improve the freshwater accessibility and help cities 
gain major benefits, the process of wastewater reuse 
and its consequenceshave also been overlooked by 
organisations and citizens leading the way of 
wastewater management and sanitation.[5] 

Moreover, the implementation of sustainable water 
reuse systems is also hindered by technological, 
environmental, commercial, legislative, 
political,socialand structural barriers.The future 
advantages of water reuse and restoration have 
beenrecognised as two of the biggest problems of 
our time. A theoretical and biophysical approach has 
been adopted by most wastewater reuse trials in the 
past and The absence of institutional studies utilising 
a mixture of socio-economic, Methodologies, both 
quantitative and qualitativeprohibits 
recommendations from being established that might 
improve income and alleviate the interests of all 
communities interested in the recycling of waste 
water.[6] 

THE WATER CYCLE AND WASTEWATER 
RECYCLING  

In the natural hydrological cycle, the engineered 
systems connected with waste water reclamation, 
recycle and reuse play an important role. Figure 1 
gives a thorough examination of water cycles from 
surface and groundwater storage sources for water 
treatment, sanitation, municipal and industrial usage, 
and recycling and reuse facilities. Water reuse can 
entail a periodic storage procedure with a completely 
operated "pipe-to-pipe" mechanism that may include 
either specifically mixing with unrecovered water in a 
built system or implicitly mixing with surface water 
sources or recharging groundwater.[7] The primary 
water reuse routes are shown in Figure 2,with broken 
lines including groundwater recharge, 
agricultureagricultural usage, and replenishment of 
surface water. Naturally, surface water replenishment 
and groundwater recharge often occur via 
precipitation through the hydrological cycle and 
through agriculture and stormwater runoff infiltration. 
The Using recycled waste water is a great way to 
save money for drinking water treatment is also 
seen. The total amount of water moved in either 
direction differs, depending on the characteristics of 
the water boundary, the impact of the atmosphere 
and geohydrology, the degree of water usage for 
diverse purposes, and the amount of water reused 
directly or indirectly.[8] 

 

Figure 1: The position of facilities for engineered 
care, reuse &reclycling in water cycling via way 

of the water cycle 

WATER RECLAMATION & REUSE 
BENEFITS 

reuse and reclycling of waste water is becoming 
more and more common and promoted worldwide, 
as seen above. This is because in many 
developing countries during the previous few 
decades, the possible advantage of recycling water 
from waste water rather than disposing it into the 
The environment has been acknowledged. At 
present, it is no longer practical or necessary in 
certain areas of the world for water to be used only 
once. Thus, one of the potential choices for a long-
term water supply control in metropolitan 
environments has been water reclamation and 
reuse. It depends on cautious economic factors, 
future applications of recycled water, and the 
stringency of environmental standards for waste 
discharge, whether water reuse in a certain locale 
would be acceptable. In addition, public policy may 
be a relevant factor in the a desire to save and 
reuse rather than produce new water sources by 
dams and reservoirs with considerable 
environmental expenditure. The utilisation of 
recycled water is made possible through water 
resource planning.will have ample stability to 
encourage the Short-term demands will be met by 
a water agency and to improve the efficiency of the 
long-term supply of water in urban areas. Table 
shows the results of water treatment andreuse, and 
thereasons for its future development.[9] 

CATEGORIES OF WATER REUSE 

The method of waste water treatment needed for 
the safety of public health and the atmosphere, as 
well as the degree of efficiency required for each 
series of treatment processes and operations, in 
the preparation and execution of the recycle and 
reuse of water, would typically be regulated by the 
categories of recycling water. In order to substitute 
or raise water supplies for individual purposes, 
water reuse applications have been built from a 
global viewpoint based on local water usage 
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trends. Generally speaking, water reuse applications 
come into following classifications[10] 

Industrial irrigation Agricultural agriculture is 
the biggest current 
application of reclaimed 
water in the country. This 
category of reuse offers 
significant potential 
prospects for water reuse 
in both industrialised 
countries and emerging 
countries. 

Landscape 
irrigation 

In developed nations, 
landscape irrigation is the 
second main user of 
reclaimed water and covers 
playgrounds; park 
irrigation; highway 
intermediaries; golf 
courses; corporate office 
and economic construction 
landscaping areas; and 
residential landscaping 
areas. Dual transmission 
networks comprising of a 
single distribution network 
for drinking water and a 
different pipeline for 
distributing reclaimed water 
are seen in many 
landscape irrigation 
schemes. 

Industrial reuse Industrial recovery, 
especially for cooling and 
processing applications, is 
the third main use of 
recycled water. The single 
highest commercial 
demand for water is 
created by cooling water 
and, as such, the primary 
industrial water reuse is 
either for cooling towers or 
cooling ponds. Industrial 
applications differ greatly 
and levels of water safety 
tend to be industry-specific. 
Supplementary treatment 
can be needed outside of 
conventional secondary 
waste water treatment in 
order to maintain adequate 
water quality. 

Groundwater 
recharge 

The fourth key application 
for water re-use, either by 
extending the tanks or by 
direct injection into surface 
aquifers, is groundwater 

recycling. Groundwater 
recharge involves the 
replenishment of 
groundwater by 
assimilating and recycled 
water is being stored in 
groundwater aquifers or by 
creating tidal barriers in 
coastal areas from salt-
water intrusion. 

Agricultural and 
leisure 
applications 

This concept covers non-
potable applications related 
to land-based water 
characteristics, such as the 
expansion of recreational 
reservoirs, the 
development of marshes, 
and the rise of stream 
flows. Recycled water 
impoundments can be 
integrated into urban 
landscape enhancements. 
With recycled water, it is 
feasible to provide man-
made reservoirs, golf 
course detention ponds 
and water traps. Recovered 
water has been included in 
wetlands for a number of 
purposes, including: habitat 
development, regeneration 
and/or enhancement, 
requirement for additional 
treatment prior to discharge 
for receipt of water, and 
provision for alternate 
disposal of wet weather for 
recovered water. 

Non-potable Urban applications, 
including fire safety, air-
conditioning, toilet flushing, 
building sewage, and 
sanitary wastewater 
flushing. Usually, for 
economic considerations, 
These uses are just 
coincidental and rely on the 
distance between the 
waste water treatment plant 
and the place of use. 
Furthermore, the financial 
benefits are substantial of 
urban uses may be 
improved by interacting 
with other ongoing reuse 
applications such as 
landscape irrigation. 
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Potable reuse 
indirectly or 
directly. 

Potable reuse is limited, 
although there is another 
likelihood of water reuse 
that could arise either by 
combining highly treated 
wastewater in water 
treatment ponds into the 
water delivery system or, 
eventually, by direct input. 

Due to differences in 
specific water usage 
requirements and spatial 
limits, the relative quantity 
of water utilised in each 
category varies 
geographically and 
regionally. 

 

WATER REUSE EVOLUTION 

As shown in figure 2,by the complex sewerage 
networks linking to ancient palaces and towns of the 
Minoan Civilization, The practise of reusing waste 
water has a long and illustrious history. Manuals on 
the use of excess water for agricultural irrigation date 
back to about 5,000 years ago . In Figure 2, a 
timeline for the construction of sanitation systems is 
seen. Combined with the absence of water and 
waste water in adequate amounts disposal, 
unexpected and unfavourable reuse in more recent 
days resulted in catastrophic waterborne illness 
epidemics in the 1840s and 50s during the 
nineteenth century[11] 

 

Figure 2: Early systems of water and sanitation 

FACTORS TO BE DEALT WITH FOR WASTE 
WATER REUSE 

The following are the important factors associated 
with the successful reuse of waste water. 

Water GovernanceDirection 

The conservation of water is an important part of 
decision making for international development. 
Recognizing that the one of the largely crisis is water 
crisis in governance crisis, UNDP's World Water 
Development Report-2 (2006) identifies a number of 
major roadblocks to sound and long-term water 
management. There is an increasing consensus on 
the need to improve water governance so as to 
achieve the Millennium Development Goals (Institute 
of development studies, 2007). So, good governance 
which often receives less attention than it merits is an 
essential aspect of effective water resource 
management .The situation demands a change or 
shift in water governance – the process of managing 
water resources. It describes this shift or change as 
„the changing water paradigm‟. Some aspects of 
theory of governance are that, concerned not only 
with the State but also with relationships between the 
State and civil society and its private sectors. 
"Governance encompasses the connection 
between a society and its government," it was once 
noted. The participation clause in the Dublin Water 
Principles (1992) stipulates that water development 
and management should be based on a 
participatory strategy that involves users, planners, 
the community, and policymakers at all levels. The 
Hague Ministerial Declaration (1998) and the Bonn 
Ministerial Declaration (2001) both emphasise the 
same idea.[12]. 

Institutional Problems 

Squander water stockpiling, treatment and 
utilization regularly cover a wide range of interests 
at various degrees of government. The extension 
and helpfulness of any interaction for reuse will 
likewise depend generally on the operational 
association.Coordination trouble adds to difficulties 
in each normal asset the executives system, 
inferable from the assorted capacities and 
commitments and clashing worries inside open 
bodies overseeing land . Past Wastewater 
Utilization Research Similar competing interests 
between water authorities have been identified: 
resolving problems of water rights; negotiating with 
conservation or reuse opponents; amending 
current regulations; securing funds are the 
administrative obstacles confronting the successful 
creation of this reliable resource[13]. 

Public Perceptions andAcceptance 

Public recognition is a crucial factor to consider for 
the Implementation of reuse techniques that work 
that people's proclivity to be driven by a set of long-
term goals while acting in the short term on the 
things they can manage, is what affects 
wastewater reuse projects. Failure to gain public 
acceptance has led to vocal opposition, sometimes 
leading to the stalling of schemes. Reclaimed water 
is being used is weighted against public concerns 
about actual or perceived risks The following 
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variables affect the acceptance of the reuse scheme 
by the community. 

Disgust or factor of 'yuck' 

Perception of risks linked to the usage of reuse water 

Specific uses, recycled water costs, 

The sources of water that should be recycled, 

Choice Issues 

Confidence and knowledge 

Environmental attitudes 

Socio-demographic considerations 

The acceptance of reclaimed water must be 
comprehensively tackled if waste water resources 
are to become a necessary part of water and waste 
management policies; this is more critical if the 
application is for potable uses. 

Participation of Community 

The past of waste water reuse is marked by the 
disappointment of reuse programmes, primarily due 
to be short of of community participation, according 
to Po, etal.2004. “Working with a community that 
does not have wastewater as a highest priority 
requires building  participation through a combination 
of discussions about community outcomes, more 
detailed action steps of technology identification, 
design work, and management” . The primary 
explanation for the failure of locally led irrigation 
schemes is the inability to overcome this divide, the 
lack of community involvement leads to a substantial 
difference in what is expected from wastewater reuse 
and what is needed to get there. Wastewater use 
and management strategies must take into 
consideration, since it is public, the human aspect 
that will be served and paid for by them. 

MarketImbalance 

The best application for the usage of wastewater 
after treatment is in agriculture and usage of this 
water for agriculture purposes can a significant 
amount of relief of fresh water resources are under 
stress. This implies that the largest market for 
reclaimed water is in the agriculture sector. Although 
there is a market for this valuable resource, it is 
imbalanced, as is explained by : “The market for 
reusable water is unbalanced and it is as a result of 
an increase in the supply side of the market, 
revealed by The growing number of wastewater 
treatment plants, as well as stagnation on the 
demand side, are reflected by the significant 
quantities of resource use being discharged without 
properutilization”. 

Technicality andFinancial Feasibility 

It is a struggle to finance a reuse scheme and it is an 
onerous job to acquire funds to build water reuse 
schemes. “More often than is usually believed, 
individually rational behavior is compatible with the 
socially desirable outcomes” Public attitudes and the 
acceptance of waste water, public engagement and 
desire to pay are all both interlinked. The tariff 
structure also defines the incentive to compensate 
for reclaimed water, which should be so that it should 
be deemed appropriate by the community it 
represents and should take account of the long-term 
viability of the service provider. Another factor to be 
addressed when executing reuse initiatives is 
sound technicality. This is critical because the 
effluent should be handled and suited to the 
individual application with a consistency 
appropriate to the end consumer. 

WaterReuse Economics 

The private area's reuse projects are frequently 
determined by the requirement for water or a 
potential promoting advantage. Tasks did by water 
system utilities are regularly determined by the 
need to meet the target of reuse and evade water-
based waste as per the rules of the Environmental 
Protection Authority (EPA). The customer base 
should be characterized by the waste water utility. 
This has finished in an assortment of reuse 
activities in which water reuse has been estimated 
at a marginally lower cost than drinking water. The 
abuse of water reuse is oneone of the outputs of 
this kind of estimation strategy. In the event that 
costs are set at not exactly full expenses in the 
primary best world, proficiency issues necessitate 
that the defense for doing so should be revealed 
and a technique should be set up to get back to full 
cost valuing . 

CONCLUSION 

Water is valuable, and in water-scarce areas like 
the Middle East and North Africa, every drop must 
be recorded. As a result, wastewater must be 
categorised as a renewable water resource rather 
than a waste, as it contributes to increased water 
availability while also preventing contamination. To 
make advantage of this resource, all created 
wastewater must be collected, treated, and used. 
Despite the fact that wastewater reuse is 
acknowledged in most water-scarce countries, 
wastewater reuse is still quite low.Freshwater is 
typically thrown as waste once it has served an 
economic or beneficial purpose. These 
wastewaters are dumped into natural waterways in 
many nations, either as untreated waste or as 
treated effluent, from which they are extracted for 
further use following "self-purification" within the 
stream. Wastewater can be reused up to a dozen 
times or more using this indirect reuse system 
before being released. In Latin America's bigger 
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river systems, this type of indirect reuse is frequent. 
However, there is also the possibility of more direct 
reuse. 

REFERENCES 

[1]  Abu Mad i, M., Braadbaart, O., Al-Sa‟ed, R., 
&Alaerts, G. (2003). Willingness of farmers 
to pay for reclaimed wastewater in Jordan 
and Tunisia. Water Science and Technology: 
Water Supply, 3 (4),115-122 

[2]  Achilleos, A., Kythreotou, N., &Fatta, D. 
(2005). Development of tools and guidelines 
for the promotion of the sustainable urban 
wastewater treatment and reuse in the 
agricultural production in the Mediterranean 
Countries. Technical Guidelines on 
Wastewater Utilization, European 
Commission, June 2005 

[3]  Agyin-Birikorang, S., O‟Connor, G.A., 
Jacobs, L.W., Makris, K.C., Brinton, S.R., 
2007. Long-term phosphorus immobilization 
by a drinking water treatment residual. J. 
Environ. Qual. 36, 316–323.  

[4]  Ahmad T, Ahmad K, Alam M, 2016. 
Sustainable management of water treatment 
sludge through 3 „R‟ concept. J. Clean. Prod. 
124, 1–13.  

[5]  Alex, J., Dhanalakshmi, J., Ambedkar, B., 
2016. Experimental investigation on rice 
husk ash as cement replacement on 
concrete production. Constr. Build. Mater. 
127, 353–362.  

[6]  American Public Health Association (APHA), 
1998. Standard Methods for the Examination 
of Water and Wastewater, twentieth ed. 
American Public Health Association, 
Washington, DC. 

[7]  An Overview”, in water scenario in India 
Proceedings of Tomboy Symposium on 
Desalination and Water Reuse, 2007 24 

[8]  Anderson, M., Biggs, A., Winters, C. 2003. 
Use of two blended water industry by product 
wastes as a composite substitute for 
traditional raw materials used in clay brick 
manufacture. In: Proceedings of the 
International symposium on recycling and 
reuse of waste materials, Dundee, Scotland, 
UK.  

[9]  Angelakis, A. N., & Snyder, S. A. (2015). 
Wastewater treatment and reuse: Past, 
present, and future. 

[10]  Angelakis, A. N., Bontoux, N., &Lazarova, V. 
(2003). Challenges and prospective of water 

recycling and reuse in European countries. 
Water Science and Technology Water 
Supply, 3 (4), 59-68. 

[11]  Angelakis, A. N., Bontoux, N., &Lazarova, V. 
(2003). Challenges and prospective of water 
recycling and reuse in European countries. 
Water Science and Technology Water 
Supply, 3 (4), 59-68 

[12]  Arlindo C., Ana M. E., Marta C., 2004. 
Incorporation of the sludge from during water 
in cement mortar. International RILEM 
Conference on the use of recycled materials 
in buildings and structures, 1-8.  

[13]  Asano, 2001; Po, Juliane and Nancarrow, 
2004; Po et al., 2005; Hurlimann&McKay, 
2006). Jones (2005), World Water 
Development Report(2003)  

 

 

Corresponding Author 

Mr. Sahil Salvi* 

Research Scholar, Shri Venkateshwara University, 
Gajraula 

 

 


