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Abstract— Sustainable development of the mankind is the key objective of studies and investigations in science and technology. 

Chemical and allied industries consume lot of water and produce large amount of liquid effluent. This liquid effluent contaminates 

groundwater resources. The increasing population and its need for potable water calls for careful use of water. Various diseases are 

born from contaminated water. Also the water scarcity is the problem faced by large number of population across the world. 

Awareness about water reuse and recycle is increasing. Efforts are being taken by governments and non-government organizations to 

promote use of   water recycling systems. Recycling of domestic and industrial wastewater serves both the purposes. It decreases 

wastewater disposal problem and also to certain extent helps in decreasing fresh water requirement.    This article sheds light on 

efforts taken by various countries, organizations, investigators and surveyors to increase the water reuse by carrying out 

investigations, studying effects of wastewater reuse and recycle. All these efforts are precious, considering the severity of  water 

pollution and water scarcity problem. 

 

Index Terms— Population, hygiene, contamination, potable water, resources  

 

I. INTRODUCTION 

Water is life. Good quality water is required for all living organisms. More than 1 billion people still don‟t have the safe and 

hygienic drinking water. Also one of the most important factor of our society, farmers are suffering economically in many 

countries due to unavailability of sufficient water for farming. In many countries, water conservation is considered as   most 

important aspect of modern day lifestyle and people are being counseled accordingly. Developing economy and growing 

demand of various products calls for fast growth of industrial sector. Chemical and allied industries are at the center of the 

economic growth of the country. These industries need water for utility, instrumentation and process requirements. Generated 

wastewater is disposed in various water reservoirs after treatment. This contaminates the water resources and causes various 

diseases to the living organisms as it is the widely used origin of water in many parts of the world. Reuse and recycle of this 

waste water can reduce water disposal problem and also help solving the problem of water scarcity. Less use of water will 

generate less effluent. Various governments in different countries, policymakers, government and non-government 

organizations are working hard to reduce the fresh water consumptions and increase reuse and recycle of water. This article 

summarizes efforts taken by investigators, surveyors, various regulatory bodies and governments to spread awareness about 

water reuse, increase its acceptance and removing misunderstanding from the people‟s mind about reused water in various 

parts of the world.  

II. WATER RECYCLE AND REUSE: PROBLEM AND PHILOSOPHY  

In view of environmental friendly synthesis of goods and commodities, it is important to follow four R philosophy [1]. The 

first R is reduce. One needs to reduce the energy  

 

 

consumption, pollution emission and material intensity.  Other three Rs are reuse, recover and recycle the waste [2]. In water 

recycle systems, the wastewater is used for various applications and purposes after the treatment while in case reuse, water is 

reused within a single process or harvested water is used without treatment. Efficiently managing the waste generated has 

become very important aspect of sustainable development. Reuse of wastewater for various applications is seen as big step 

towards reducing freshwater consumption and protecting water resources. While reusing the wastewater, it is important to 

study the wastewater contents and their effects of human beings. Various guidelines are set by various committees, bodies in 

different countries across the world for various applications. [3, 4]. Developed areas, like California city, are already using 
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recycled water to considerable extent and have studied the way forward to meet the need of the population by 2030[5]. Many 

surveys and reports are available for California, prepared by various government, semi government and private agencies [6, 7]. 

Various initiatives and programs like world water week are increasing awareness across the world about the need to reduce 

fresh water consumption, water reuse and recycle [8]. In Japan also the studies on water reuse as an environmentally sound 

method have been carried out [9]. Deciding among various policy options for water, reuse is crucial factor at policy level 

decisions [10]. Education and outreach, removing psychological barrier, incentives, initial subsidies, mandate and regulations 

are major types of policies. For the areas where the water reuse has been successful, it is important to address concerns of 

stakeholders. In various countries, state water boards have entrusted the panels for assessing major concern about reused water 

[11]. Various non-profit organizations are also involved in increasing awareness about the treatment, distribution, and 

acceptance of water reuse [12]. Role of these non-government organization is very important in the countries facing water 

scarcity. In countries like USA, only small fraction of water is recycled. The countries who have financial resources and fund 

needs to further promote the use of wastewater [13]. In Australia also, water levels in the many urban centers drop to very low 

levels. This leads to water shortage and calls for water reuse in Australia [14]. The surveys indicate that users seek technical 

information about the treatment along with health and safety aspects of water reuse. Decentralized reuse strategies for water  

reuse can minimize the environmental effects and promise better future [15]. Water recycling is successful in many parts of 

Australia [16].  For use of the water reuse facility in small cities, the communication between local bodies, federal agencies and 

governments is very important factor [17]. Water reuse and recycle concept has been studied in details by Mekala et al. [18, 

19]. Universities and educational boards have taken active part in the awareness about water reuse. These educational 

institutions are also carrying out technical studies about this topic. [20]. It is very important to study psychological and social 

barriers, negative emotions and discomfort and ways to overcome these barriers [21]. Discussion in public platforms, 

awareness and providing technical information can help to overcome this issue. Small country like Baltimore has explored the 

plan for zero waste by 2040 in certain area [22]. This looks ambitious today, but may become the need after couple of decades. 

In European Union most of the countries are developed. The water reuse is practiced in controlled fashion and strict regulatory 

control is maintained on the water quality [23]. South Europe is leading in the water reuse. Singapore, California and Israel  

are practicing water recycling effectively and are example for other countries.  

III. STUDIES, SURVEYS AND INITIATIVES  

A. Global Perspective 

A water reuse and recycle from Canadian view point is discussed by Exall et.al. [24]. Reuse of used water needs to set quality 

regulations which are safe and stringent but achievable. This calls for careful study of pathogen risk to health and studies on 

chemical contaminants. Water reuse, wastewater recycle refers to direct or indirect reuse of water [24]. Water recycling refers 

to the industrial processes where water is treated, purified and again used for the process. In case of municipal wastewater the 

treatment of wastewater for removal of pathogens is the most important aspect. Environmental risk assessment is becoming 

increasingly important to study the water reuse [24]. According to these studies, the public mindset is also important 

parameter along with availability of water. When fresh water is costlier and scarce, the people accept the reused water very 

easily. It is very much important that the public become aware of future water problems. It is said that, the third world war, if 

it happens, it will be for water. 

According to Ghernaout, population growth, climate change, pollution, and changes in land affect water quality and 

quantity [25]. He reviewed important literature on the subject. The selection of technology for water treatment and reuse 

depends on reuse [26-28]. If the water is to be used for potable purpose, then the tertiary treatment plays very important role. 

Their study indicated that the exposure risk to some pathogens is not higher compared to the possibility and consequences of 

water scarcity in some region of the earth. The treated water needs to be analyzed based on site specific parameters. Key 

aspects for acceptability of wastewater include finance, health perspective, availability and use of land, taste, environmental 

protection, and economic growth. These factors have bearing on the public acceptance of the reuse facility [29-31]. 

Agricultural Irrigation is one of the major reuse possibility for wastewater. Olivieri et al. studied the public health aspect of 

this reuse [32]. According to microbial risk assessment survey in California, the regulations for recycling of water poses very 

limited risk to public health. Their study was for California based facilities. 

Kellis et al. reviewed the regulations and policies for municipal and industrial applications in Mediterranean countries [33]. 

Also they reviewed the guidelines and regulations. They observed that reuse of municipal and industrial wastewater was easier  

for the countries which have stronger economies. They found that, reuse of municipal and industrial wastewater was affected 

by   factors such as religious beliefs, culture, perception, available technology and political influence. 

The mindset of the people should be taken into consideration before implementation of water reuse practices. Many surveys 

are reported on wastewater reuse. In USA, the most preferred use of wastewater was its use for recreational facilities. It was 

followed by the irrigation. Less number of people were happy with the potable use of the reused water. Matos et al studied 

academic perception in an educational campus [34]. They estimated level of opposition and support to wastewater reuse 
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options by asking a set of questions to the stakeholders. They categorized the reuse in three categories, low, high and medium 

contact reuse. Low and medium contact reuse options were support by the people. They concluded that, higher the education 

of people, higher is the support for reuse in medium and high contact reuse. 

Chen et al. reported a critical review focusing on the final uses of the water [35]. They studied past work on the water 

conservation. In their review, they also illustrated case studies in various countries on wastewater reuse. According to them, in 

twenty first century, availability and scarcity of water can be seen as single most important factor limiting socio-economic 

growth.  According to them, In US, recycled water amounts to 15 percent of water usage. According to the investigations, 

replacing potable and desalinated water by recycled water for nonpotable purposes reduces environmental impacts.  These 

impacts can be effects such as acidification effect, global warming and eutrophication phenomenon [36, 37]. Urban 

wastewater is referred as grey water. It excludes toilet water. Black water refers to water from toilets. According to them, 

industrial end use of wastewater is increasing. Also they pointed out that in the Middle East and African regions, the end use 

of wastewater needs to be widened.  

For developing and implementing a wastewater recycling scheme, it is very important to study the customer perception and 

background. A report was prepared by „Accent‟ for Atkinsons limited regarding waste water recycling [38]. This indicated 

that people in England are aware of water scarcity and ready to accept the reuse of wastewater. 

A case study was reported by Patil et al. about wastewater reuse and recycle in an educational campus [39]. According to 

them, wastewater treatment systems as pretreatment to advanced systems can make the wastewater potable. Moving bed bio 

reactors (MMBR), integrated fixed film activated sludge process was proposed by them for the treatment. According to their 

analysis MMBR process was cheapest alternative for wastewater treatment and reuse. 

According to studies carried out by Biagtan, California has evolved and developed its economy incorporating water reuse 

and recycle [40]. His studies indicate that reuse for agricultural purpose exceeds 45 percent of total water used. Also 35 percent 

of urban water use is for landscape irrigation. He also pointed out that more than 20 percent of wastewater is used for landscape 

irrigation overall. Overall more than 65 percent of water used for agriculture is recycled water. The water reuse was best 

alternative considering economic evaluation. 

An analysis was carried out by Cain to for understanding water reuse awareness and understanding [41]. Advancement in 

wastewater treatment technologies make the potable use of the wastewater, a viable alternative [42, 43]. According to the 

author, rigorous epidemiological research on long and short term uses of wastewater for potable application can enhance trust 

and acceptability of treated wastewater for direct potable use.  

According to Listowski et al., model based decision making on water reuse needs persons with variety of backgrounds [44]. 

According to him, life cycle analysis analyzes impact of the project over entire life of a project. He observed that other aspects 

of projects such as material usage, environmental and ethical practices, social and ecological impacts are evaluated in other 

methods for water reuse analysis. 

According to Nazari, it is very important to take into account ecological properties of reused water [45]. Salinity, heavy 

metal and pathogens are most important factors while deciding quality of reusable water. According to him, one of the 

disadvantages is that as reuse of wastewater is seasonal in nature, during rainy seasons, the treatment facilities may get 

overloaded. Also contamination of groundwater is one possibility. Careful analysis of the water is required for specific use of 

the wastewater. Studies carried out by various surveyors indicate that there is enough knowhow available for reuse and 

recycling of water [46]. 

 

B. India Perspective 

In India the state governments with the help of union governments are trying to develop treatment, storage and disposal 

Facilities [47]. The cost of construction, availability of land, acquisition of land, social constraints are key issues in the water 

reuse objective in Maharashtra. A „special purpose vehicle‟ form of the project implementation can be seen as a way to speed 

up water reuse. Maharashtra government may make it compulsory for the industries premises to treat and reuse the water in 

order to protect water resources. Various studies are reported on reuse and recycle of wastewater in various industries. Steel 

industry is one of the most important sector in India. An investigation on steel industry wastewater was carried out by Sinha 

et al. [48]. They proposed the use of enhanced membrane bioreactor for the treatment. According to them, this system needs 

50 percent less space as the flux can be increased by 50 percent. They found that low membrane cost, low maintenance and 

least pollution effects makes this process promising alternatives. For populated country like India, recycling is more important 

from public health and environmental point of view [49]. According to world bank India consumes about 750 billion cubic 

meters of water annually. It is biggest consumer of fresh water. Per capita availability of water is dropping considerably every 

year. Only about thirty percent of India‟s wastewater is recycled [50]. Government of India has initiated various schemes to 

promote the reuse and recycle of water. Swaccha Bharat Abhiyan has also helped in promoting the reuse of wastewater, 

especially in sanitation sector. Experts from Gujarat Technological University and Bhabha Atomic Research Centre 
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(BARC) are given the responsibility to conduct research on cost effective technologies [50]. With increasing awareness and 

initiatives by the government the scenario of wastewater reuse in industrial and sanitation sector is improving. 

IV. REGULATORY GUIDELINES OF REGULATORY BODIES ABOUT REUSE AND RECYCLE OF WASTEWATER 

The standard for reuse of wastewater should be affordable, enforceable and practical [51]. Absence of coliform bacteria from 

irrigation water is important criteria for agricultural reuse of wastewater. Various standards are laid down according the origin 

and use of wastewater.  Government of India is promoting water reuse and recycle policy through its planning initiatives [52]. 

Various initiatives by NITI Ayog and other environmental authorities along with water resources ministries are promoting the 

wastewater reuse [53]. There is lot of scope for investigation in water reuse and recycle. Water reuse in drinking or household 

applications is limited due to public perception. It is necessary to compare the drinking water quality with the treated water 

which is purified for the same purpose. Also water from recycle facilities is as useful as fresh water. An investigation to 

demonstrate use of recycled water can change in the perception of the people. 

V. CONCLUSION 

Chemical and allied industries consume lot of water and produce large amount of liquid effluent. This liquid effluent 

contaminates groundwater resources. Increasing population and its need for potable water calls for careful use of water. 

Various diseases are born from contaminated water. Also water scarcity is the problem faced by large number of population 

across the world. Awareness about water reuse and recycle is increasing. Efforts are being taken by governments and 

non-government organizations to promote use of   treated wastewater. According world economic forum, water scarcity is one 

of the major global risk mankind is facing. More than fifty crores population is facing the water problem. Water borne diseases 

due to impure and polluted water is one of the major health issues in developing and underdeveloped countries. Careful 

Recycle and reuse of water according to water quality and awareness about water scarcity are important aspects of modern day 

water management systems. 

 In many countries, water conservation is considered as   most important aspect of modern day lifestyle and people are being 

counseled accordingly. Reuse and recycle of this waste water can minimize water disposal problem and also help solving the 

problem of water scarcity. Less use of water will generate less effluent. Various governments in different countries, 

policymakers, government and non-government organizations are working hard to reduce the fresh water consumptions and 

increase reuse and recycle of water. 

 

    REFERENCES 

[1]    First Nations of Quebec and Labrador Sustainable Development Institute,  “Reduce, Reuse, Recycle and Recover Waste: a 4R‟s Guide” 

- For the First Nations Communities of Quebec and Labrador First Nations of Quebec and Labrador Sustainable Development Institute 

(FNQLSDI) 250, Place Chef Michel-Laveau, bureau 101 Wendake, Quebec, G0A 4V0, March 2008, EDITING by Daniel Dickey, 

1-20, 2008. 

[2]    S.J. Kulkarni, “Recycle and Reuse of Water- a Review”, International Journal of Research (IJR), vol.1, no.11, pp.802-805, December 

2014 . 

[3]    ILSI Research Foundation 2013, “Water Recovery and Reuse: Guideline for Safe Application of Water Conservation Methods in 

Beverage Production and Food Processing”, pp.1-82, 2013.  

[4]    J. Lautze, E. Stande, P. Drechsel, A.K. da Silva, B. Keraita, B.), “Global Experiences in Water Reuse”,  Colombo, Sri Lanka: 

International Water Management Institute (IWMI). CGIAR Research Program on Water, Land and Ecosystems (WLE). 31p. (Resource 

Recovery and Reuse Series 4). doi: 10.5337/2014.209, 2014. 

[5]     California Department of Water Resources, “Water Recycling 2030”, Recommendations of California‟s Recycled Water Task Force, 

pp. 1-63, June 2003. 

[6]     Natural Resources Defense Council, Pacific institute, “Water Reuse Potential in California”, Issue Brief June 2014 IB:14-05-e, 2014. 

[7]    The California Sustainability Alliance, “Industrial Wastewater Recycling Case Study Phase 1: Technologies, Costs, Benefits, and 

Barriers”, pp. 1-17, December 2014. 

[8]    The Stockholm International Water Institute, Sweden, World Water Week 2017, “Water and Waste: Reduce and Reuse”, pp.1-2, 2017. 

[9]     United Nations Environment Programme, Division of Technology, Industry and Economics - International Environmental Technology 

Centre, “Water and Wastewater Reuse, an Environmentally Sound Approach for Sustainable Urban Water Management”, In 

collaboration with: Ministry of Land, Infrastructure and Transport of Japan (MLIT) Public Works Research Institute of Japan (PWRI) 

Osaka Municipal Government Infrastructure Development Institute of Japan (IDI). http://www.unep.or.jp/ 

[10] Baker & LLP McKenzie, “Addressing Water Scarcity through Recycling and Reuse: a Menu for Policy Makers”, pp.1-20, May2008. 

[11] J.E. Drewes. P. Anderson, N. Denslow, W. Jakubowski, A. Olivieri, D. Schlenk, S. Snyder, “Monitoring Strategies for Constituents of 

Emerging Concern (CECs) in Recycled Water”, Recommendations of a Science Advisory Panel Convened by the State Water 

Resources Control Board,Southern California Coastal Water Project, 176P, April 2018. 



Our Heritage  
ISSN: 0474-9030 

Vol-68-Issue-30-February-2020                                                                                

   

 

P a g e  | 1161                                                                                                                                 Copyright ⓒ 2019Authors 

 

 

 

 

[12] J. Oppenheimer, M. Badruzzaman, C. Cherchi,  J. Weakley, J. Pohl, “Drivers, Successes, Challenges and Opportunities for Onsite 

Industrial Water Reuse: a Path Forward for Collaboration and Growth (WateReuse-13-04)”, www.watereuse.org /foundation/ 

publications, pp.1-62. 

[13] D.M.Diemer, “An Overview of Water Recycling in the United States”, Water Environment Research Foundation Board of Directors 

(Vice Chair), Japan-U.S. Conference on Drinking Water Quality and Wastewater Control. January 22,pp. 1-3, 2007. 

[14] A. Hurlimann, “Recycling Water for Australia‟s Future – The Case of Two Victorian Cities”, soac.fbe.unsw.edu .au/200 7/SO AC /rec 

yclingwater.pdf. pp.517-524. 

[15] T. Bounds, J. Pringle J., P.Muñoz, “Responsible Water Recycling Decentralized Solutions for Water Reuse”, November / December  

2017 World Water, pp.39-42, 2017. 

[16] J.Anderson, “The Environmental Benefits of Water Recycling and Reuse”, Water Science and Technology: Water Supply. © IWA 

Publishing, vol.3, no.4, pp. 1–10, 2003.  

[17] S. Shirazi, J.Arroyo, “Water Reuse as a Water Management Strategy for Small Communities in Texas”, 

http://www.twdb.texas.gov/inn Ovative water /reuse /doc/ Presentations /20100415 _TAWWA_presentation.pdf,  pp.1-24, April 15, 

2010. 

[18] G.D., Mekala, B. Davidson, M.  Samad, A.M.Boland, “Wastewater Reuse and Recycling Systems: a Perspective into India and 

Australia”, Colombo, Sri Lanka: International Water Management Institute. 35p. (IWMI Working Paper 128) 

[19] G.D., Mekala, B. Davidson, M.  Samad, A.M.Boland, “A framework for Efficient Wastewater Treatment and Recycling Systems”, 

Colombo, Sri Lanka: International Water Management Institute. 23p. (IWMI Working Paper 129). 

[20] V.Uhlmann, B.W. Head, “Water Recycling:  Recent History of Local Government Initiatives in South East Queensland”, Urban Water 

Security Research Alliance Technical Report No. 45, 43 p. 

[21] J. Wester, K.R. Timpano, D.Çek, D.Lieberman, S.C. Fieldstone, K. Broad, “Psychological and Social Factors Associated with 

Wastewater Reuse Emotional Discomfort”, Journal of Environmental Psychology, vol.42, pp. 16-23, 2015.. 

[22] Maryland Department of The Environment, Zero Waste Maryland –“Maryland‟s Plan to Reduce, Reuse and Recycle  Nearly All Waste 

Generated in Maryland by 2040”, 66p,December 2014. 

[23] N.Angelakis,  and P.Gikas, “Water Reuse: Overview of Current Practices and Trends in the World with Emphasis on EU States”, 

Water Utility Journal, vol.8, pp.67-78, 2014. 

[24] K.Exall, J. Marsalek, K. Schaefer, “A Review of Water Reuse and Recycling, with Reference to Canadian Practice and Potential:  1. 

Incentives and Implementation”, Water Qual. Res. J. Canada, vol. 39, no.1, pp. 1–12, 2004. 

[25] D.Ghernaout, “Increasing Trends Towards Drinking Water Reclamation from Treated Wastewater”, World Journal of Applied 

Chemistry, vol.3, no.1, pp. 1-9, 2018. 

[26] S.Naidoo, A.O. Olaniran, A.O., “Treated Wastewater Effluent as A Source of Microbial Pollution of Surface Water Resources”, Int. J. 

Environ. Res. Public Health, vol.11, pp.249-270, 2014. 

[27] W. Henley, “The New Water Technologies That Could Save the Planet”, 

(22/07/2013),https://www.theguardian.com/sustainable-business/new-watertechnologies-save-planet (accessed on 4/10/17) 

[28] M. A. Al-Obaidi, C. Kara-Zaïtri, I. M. Mujtaba, “Removal of Phenol from Wastewater Using Spiral-Wound Reverse Osmosis Process: 

Model Development Based on Experiment and Simulation”, J. Water Process Eng., vol.18, pp. 20-28, 2017. 

[29] S. Bakopoulou, A. Kungolos), “Investigation of Wastewater Reuse Potential in Thessaly Region, Greece”, Desalination, vol.248, pp. 

1029-1038, 2009. 

[30] G., A. Dindi, "An Investigation of the Feasibility of Proposed Solutions for Water Sustainability and Security in Water -Stressed 

Environment”, J. Clean. Prod., vol.165, pp. 721-733, 2017. 

[31] M. M. Saggaï, A. Ainouche, M. Nelson, F. Cattin, A. El Amrani, “Long-term Investigation of Constructed Wetland Wastewater 

Treatment and Reuse: Selection of Adapted Plant Species for Metaremediation”, J . Environ. Manage, vol.201, pp.120-128,2017. 

[32] A. W. Olivieri, E. Seto, R. C. Cooper, M. D. Cahn, J. Colford, J. Crook, J.François Debroux, R.Mandrell, T. Suslow, G. 

Tchobanoglous, R. A. Hultquist, D.P. Spath and J. J. Mosher, “Risk-Based Review of California‟s Water-Recycling Criteria for 

Agricultural Irrigation”, J. Environ. Eng., vol.140, pp.1-10, 2014. DOI: 10.1061/(ASCE)EE.1943-7870.0000833 

[33] M. Kellis, I.K. Kalavrouziotis,  P. Gikas, “Review of Wastewater Reuse in the Mediterranean Countries, Focusing on Regulations and 

Policies for Municipal and Industrial Applications”, Global NEST Journal, vol.15, no.3, pp. 333-350, 2013. 

[34] C. Matos, E. Friedler, A. Monteiro, A.  ́Rodrigues, R. Teixeira, I. Bentesa and J. Varajao, “Academics Perception Towards Var ious 

Water Reuse Options: University of Tra ´S-Os-Montes E Alto-Douro - UTAD Campus (Portugal) as a Case Study”, Urban Water 

Journal, vol.11, no.4, pp. 311–322, http://dx.doi.org/10. 1080/1573 062X. 2013 .775314. 

[35] Z.Chen, H. H. Ngo,  W.Guo, “A Critical Review on the End Uses of Recycled Water”, Huu Hao Ngo, Centre for Technology in Water 

and Wastewater, School of Civil and Environmental Engineering, University of Technology Sydney https:/ /www.tandfonline.com 

/doi/abs /10.1080/1 0643 389. 2011 .6 47788,96p 

[36] J. Anderson, “The Environmental Benefits of Water Recycling and Reuse”, Water Science  and Technology, vol.3,  pp.1–10, 2003. 

[37] T.Asano, and A. Bahri, “Global Challenges to Wastewater Reclamation and Reuse‟,On the Water Front, vol.2, pp.64–72, 2011. 

[38] Accent Chiswick Gate 598-608 Chiswick High Road London W4 5RT , Atkins Limited Woodcote Grove Ashley Road Epsom Surrey, 

Waste Water Recycling, Final Report, December 2012, https:// www.souther nwater.co.uk/ 

Media/Default/PDFs/A04_Wastewater-Recycling.pdf, 52p. 

[39] I.P.Patil, H.D. Wagh, A.K.Dwivedi, “Water Recycle and Reuse – a Case Study of  NMIMS University Campus”, International Journal 

of Engineering Science Invention,  vol.2, no.9, pp.10-17, September 2013. 



Our Heritage  
ISSN: 0474-9030 

Vol-68-Issue-30-February-2020                                                                                

   

 

P a g e  | 1162                                                                                                                                 Copyright ⓒ 2019Authors 

 

 

 

 

[40] R.N.Biagtan, “Economic Evaluation for Water Recycling  in Urban Areas of California”, Thesis Submitted in partial satisfaction of the 

requirements for the degree of Master Of Science In Civil And Environmental Engineering In The  Office Of Graduate Studies Of The  

University Of California Davis,pp.1-53, 2008. 

[41] C.R.Cain, “An Analysis of Direct Potable Water Reuse Acceptance  in the United States:  Obstacles and Opportunities”, Advisor: 

Jacqueline Agnew, Mentor:  Thaddeus Graczyk, Johns Hopkins Bloomberg School of Public Health April 29, 2011,57p. https://www. 

jhsph.edu /aca demic s/degree-programs/master-of-public-health/curri culum/Charla%2 0Cain% 20capstone%20paper%202011.pdf 

[42] Singapore Government. PUB – „Singapore's national water agency,  “Water for all:  Conserve, Value, Enjoy‟, Available at:  

http://www.pub.gov.sg/newater/Pages/default.aspx. Updated 2008.  

[43] LW Condie, WC Lauer, GWWolfe, ET Czeh, JM Burns, “Denver Potable Water Reuse Demonstration Project: Comprehensive 

Chronic Rat Study”, Food and Chemical Toxicology, vol.2, no.11, pp.1021-1030, 1994. 

[44]  A.Listowski, HH  Ngo, Guo,  S.Vigneswaran, G. Palmer, “Assessment Methodologies for Water Reuse Scheme and Technology”, 

©Encyclopedia of Life Support Systems(EOLSS), 17P. https://www.eols s.net/Sampl e-Chapters/C07/E6-144-22.pdf. 

[45] R.Nazari, S. Eslamian S., R. Khanbilvardi, “Water Reuse and Sustainability”, www.intechopen. com,http://www. intechopen.com 

/books /ecolog, pp. 241-254. 

[46] S. Vigneswaran, M. Sundaravadivel, “Recycle And Reuse Of Domestic Wastewater”,  Wastewater Recycle, Reuse, And Reclamation 

- Encyclopedia Of Life Support Systems (EOLSS)‟, Developed under the Auspices of the UNESCO,Eolss Publishers, 

Oxford,UK,www.eolss.net/ebooks /sample%20 chapters/c0 7/e2-14-01.pd, pp.1-29, 2004. 

[47] The Ministry of Economy, Trade and Industry Ernst & Young ShinNihon LLC Japan External Trade Organization, “Study on Economic 

Partnership Projects in Developing Countries in Fy2013 Study on the Water Recycling and Sludge Reduction Project  for the Industrial 

Clusters in Maharashtra Province”, the Republic of India, Prepared by: Fuji Electric Co.,Ltd. The Japan Research Institute, Limited. 

https://www.jetro.g o.jp/ext_image s/jetro/acti vities/contribution/oda/model _study/emerging_country/pdf/h25_report01_en.pdf, 16 

P, February 2014. 

[48] S.K. Sinha, V.K. Sinha, S. Pandey, A. Tiwari, “A Study on the Waste Water Treatment Technology for Steel Industry: Recycle And 

Reuse”, American Journal of Engineering Research, vol.3, no.4, pp.309-315, 2014. 

[49] S. Kumar, “Study on Waste Water Recycling and Reuse”, International Journal of Applied Engineering Research., vol.9, no.3, pp. 

329-334, 2014. 

[50] NDTV. Waste Management, “Wastewater Recycling: A Multi-Billion Dollar Opportunity for India to Avoid the Impending Water Crisis, 

Highlights of Banega Swasth India”, https://swachhindia .ndtv. com/wastewater-recycling-multi 

-billion-dollar-opportunity-india-avoid-forthcoming-water-crisis-7182/ , 2017. 

[51] A.Kramer,  J. Post, “Guidelines and Standards for Wastewater Reuse”, https://cgi.tu-harburg.de/~ awwweb /wbt/ emwater /documents 

/lesson_d1.pdf, Emwater E-Learning Course Project Funded By The European Union, pp.1-31. 

[52] G.N. Kathpalia, R.Kapoor, “Water Policy and Action Plan for India 2020: An Alternative)”, XWXUHV Development Research and 

Communications Group, pp.1-32, 2002. 

[53] A.Srinival, “Wastewatre Everywhere? Recycle it‟, https://www. Thehindubusinessline.com/specials/india-file/waste-water-everywh 

ere -recycle-it/article24436356.ece, 2018 
 

 

 

https://www/
https://www.eols/


 

 

 

 

 

 

  

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

  

 

 

 

 

 



 

 

 

 

 

  

 

 

 

 

 



 

 

 

 

  

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

Dr. Nitin A. Kolekar 

Book Released by NPTEL-SWAYAM (Translations) / E-Content Development: (under extension 
works) 

Sr. 
No. 

Title of Book 
/ Course 

Author/ 
Transla

tor 
Publisher Year Details 

1 
Soft Skills 
Development 

Transla
tor 

(Marat
hi) 

NPTEL, 
IIT 

Kharagp
ur 

2019-20 
Released on NPTEL web portal 
https://drive.google.com/file/d/1GMPd4fCpqr2w596Z9N_s
kAcm5AOF2rV/edit 

 

 

https://drive.google.com/file/d/1GMPd4fCpqr2w596Z9N_skAcm5AOF2rV/edit
https://drive.google.com/file/d/1GMPd4fCpqr2w596Z9N_skAcm5AOF2rV/edit

