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Abstract

The demand for innovative waste treatment techniques has arisen because of the establishment and operation of rigorous waste discharge guidelines into the environment. Due to the rapid increase in the human population, wastewater treatment is a procedure of increasing significance. As a result, wastewater treatment systems are intended to sustain high activities and densities of such microorganisms which meet the different purification requirements. The waste produced by the pharmaceutical industry, if not adequately treated, has harmful repercussions for the environment as well as public health. Bioremediation is an innovative and optimistic technology that can be used to remove and reduce heavy metals from polluted water and contaminated soil. Because of cost-effectiveness and environmental compatibility, bioremediation using microorganisms has an excellent potential for future development. A diverse range of microorganisms, including algae, fungi, yeasts, and bacteria, can function as biologically active methylators, capable of modifying toxic species. Microorganisms play a crucial role in heavy metal bioremediation. Nanotechnology may minimize industry expenses by producing environmentally friendly nano materials to alleviate these contaminants. The use of microorganisms in nano particle synthesis gives green biotechnology a positive impetus to cost reduction and sustainable production as a developing nanotechnology sector.
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Intoduction: 
Water is one of the world’s most valuable resources, yet it is under constant threat due to climate change and resulting drought, explosive population growth, andwaste. One of the most promising efforts to stem the global water crisis is industrial and municipal water reclamation and reuse. The Water Reuse Association defines reused, recycled, or reclaimed water as “water that is used more than one time before it passes back into the natural water cycle.” Thus, water recycling is the reuse of treated wastewater for beneficial purposes such as agricultural and landscape irrigation, industrial processes, toilet flushing, or replenishing a groundwater basin(referred to as groundwater recharge). Water reuse allows communities to become less dependent on groundwater and surface water sources and can decrease the diversion of water from sensitive ecosystems. Additionally, water reuse may reduce the nutrient loads from wastewater discharges into waterways, thereby reducing and preventing pollution. The papers selected for publication include advanced wastewater treatment and monitoring technologies, such as membrane bioreactors, electrochemical systems; denitrifying biofilters, and disinfection technologies. The Issue also contains articles related to best management practices of biosolids, the influence of organic matter on pathogen inactivation and nutrient removal. Collectively, the SpecialIssue presents an evolution of technologies, from conventional through advanced, forreliable and sustainable wastewater treatment and reuse.Wastewater treatment and reuse is not new, and knowledge on this topic has evolved and advancedthroughout human history. Reuse of untreated municipal wastewater has been practiced for manycenturies with the objective of diverting human waste outside of urban settlements.

Likewise, landapplication of domestic wastewater is an old and common practice, which has gone through differentstages of development. This has led to better understanding of process and treatment technology andthe eventual development of water quality standards. Domestic wastewater was used for irrigation by prehistoric civilizations (e.g., Mesopotamian, Indusvalley, and Minoan) since the Bronze Age (ca. 3200–1100 BC). Thereafter, wastewater was used fordisposal, irrigation, and fertilization purposes by Hellenic civilizations and later by Romans in areassurrounding cities (e.g., Athens and Rome) [2]. In more recent history, the “sewage farms” (i.e.,wastewater application to the land for disposal and agricultural use) were operated in Bunzlau (Silesia)in 1531 and in Edinburgh (Scotland) in 1650, where wastewater was used for beneficial cropproduction.

	S.No
	Author Name
	Publication
	Title
	Reviewed



	1
	Chan et al., 2009


	Chan, Y. J., Chong, M. F., Law, C. L., et al. (2009): Chemical Engineering Journal 155: 1-18.


	A Review on anaerobic–aerobic treatment of industrial and municipal wastewater. 
	strict regulation on pollution discharge is being implemented by various governmental bodies, with the focus primarily of waste reduction

	2.
	Atashi et al., 2010
	Atashi, H., Ajamein, H., Ghasemian, S. (2010): World Applied Sciences Journal 11: 451-456.


	Effect of operational and design parameters on removal efficiency of a pilot-scale UASB reactor in a sugar factory. –
	 removal of chemical oxygen demand even at light loading rates and low temperature

	3.
	Khan et al., 2011


	PhD Thesis. IIT, Roorkee, India
	Post treatment of UASB effluent: aeration and variant of ASP
	Down flow hanging sponge(DHS) and aeration followed by ASP were efficient to remove organics and nitrogen from UASB effluent

	4
	Dr zulfiqar Ahmad Bhatti

2014
	Taylor & Francis30 April 2014
	Domestic Wastewater Minimization through Waste H2O2 from Food Industry


	Minimizing of H2O2 to 2.5 mL /L which significantly reduced pollution load in 120 min caused a significant reduction in the fecal coliform population to less than half of the initial value.

	5
	Bobade, 2015
	· Conference: APPChE 2015 Congress Incorporating Chemicals


	Heavy metals removal from wastewater by adsorption process


	low cost adsorbents and investigate the parameters that influence the adsorption of heavy metals on adsorbents.


Discussion: 
This ‘new’ water source may also be used to replenishoverdrawn water sources and rejuvenate or reestablish those previously destroyed.The objective of the present paper is to give insight into the appropriate technology for treatment of wastewater. The paper discusses sustainable wastewater treatmentsystems in the context of urban areas of the developing world. The paper concludesthat, “Since the urban areas of many developing countries are growing rapidly,ecological sanitation systems must be implemented that are sustainable and have theability to adapt and grow with the community’s sanitation needs.” In order todetermine the appropriate treatment system, the developer must consider the area’sclimate, topography, and socioeconomic factors.

Domestic wastewater can be viewed as an important resource when properly managed; it requires adequate management practice aiming at efficient treatment and distribution for reuse. Treated domestic wastewater reuse with acceptable quality plays a crucial role as an additional water source considering groundwater protection and conservation. The main objective of this study was to investigate treatment and reuse of domestic wastewater, as well as the wiliness and awareness of the public on domestic wastewater treatment, personal reuse and for other purposes such as irrigation in Awka urban of Anambra State, Nigeria. Survey method of research was applied, while statistical analysis involved use of Percentage, Weighted mean, and Mann Whitney test. The researcher found that there is no form of domestic wastewater treatment and reuse in the study area. About 51.39% objected to treatment of domestic wastewater, while 53.40% and 56.68% will not want to use treated wastewater or patronise agricultural products irrigated with treated wastewater respectively. The research concludes that Wise investments in wastewater management will generate significant returns, as addressing wastewater is a key step in reducing poverty and sustaining ecosystem services. It is recommended that centralised wastewater treatment be initiated and public enlightenment on safety and use of properly treated domestic wastewater be organized .Wastewater reuse is now widely recognised as an important source of water supply in water-scarce countries and asolution to environmental problems associated with untreated wastewater discharge. In the Eastern Caribbean,competition for potable water between tourism and local domestic needs has seen a growth of desalinationtreatment plants. The need for water by the tourism sector peaks during the dry season when availability is at itsminimum. While desalination has been utilized to meet growing demands, hotels and resorts are now required, in many cases, to treat wastewater to a high standard to meet environmental standards so that the coastal areas, onwhich these hotels and resorts depend, are protected. This paper discusses the potential of wastewater reuse in themain tourism-dependent islands in the Eastern Caribbean. The nexus between desalination and wastewater reuse allows the hotels and resorts sector to reduce the overall costs of water supply, overcome shortages in the dryseason and meet stringent wastewater disposal requirements, as it was found that wastewater reuse can meet up to38% of total needs. In many of the islands, there are suitable conditions for promoting wastewater reuse. Microbiological quality of the treated wastewater is an important parameter for its reuse. The data on theFecal Coliform (FC) and Fecal Streptococcus (FS) at different stages of treatment in the Sewage TreatmentPlants (STPs) in Delhi watershed is not available, therefore in the present study microbial profiling ofSTPs was carried out to assess the effluent quality for present and future reuse options. This study furtherevaluates the water quality profiles at different stages of treatment for l6 STPs in Delhi city. These STPsare based on conventional Activated Sludge Process (ASP), extended aeration, physical, chemical and biologicaltreatment (BIOFORE), Trickling Filter and Oxidation Pond. The primary effluent quality producedfrom most of the STPs was suitable for Soil Aquifer Treatment (SAT). Extended Hydraulic Retention Time (HRT) as a result of low inflow to the STPs was responsible for high turbidity, COD and BOD5 removal.Conventional ASP based STPs achieved 1.66 log FC and 1.06 log FS removal. STPs with extended aerationtreatment process produced better quality effluent with maximum 4 log order reduction in FC and FS levels.“Kondli” and “Nilothi” STPs employing ASP, produced better quality secondary effluent as comparedto other STPs based on similar treatment process. Oxidation Pond based STPs showed better FC and FSremovals, whereas good physiochemical quality was achieved during the first half of the treatment.Based upon physical, chemical and microbiological removal efficiencies, actual integrated efficiency(IEa) of each STP was determined to evaluate its suitability for reuse for irrigation purposes. Except“Mehrauli” and “Oxidation Pond”, effluents from all other STPs require tertiary treatment for further reuse.

Interest in wastewater reuse is increasing all over the world. India, as adeveloping country also faces water crisis. Hence, reuse of wastewateris an emerging field which is attracting new researches to develop new technologies to curb this rapidly growing problem of water crisis. Implementation of wastewater reuse leads to sustainable developmentthereby helps in reducing the water demand and the overall sewage production. The success of water reuse projects does not depend onlyon the availability of technology and policy, but also on the willingnessand the presence of institutional infrastructures. It should also beensured that the treated water should be monitored and distributed. safely. Most of reuse systems are found applicable to a particular wastewater or environmental and economic conditions, thushighlighting the need of system that can work in different conditionssatisfactorily. So, a detailed literature review of two importantchemical and biological processes used in wastewater reuse system hasbeen done here and their efficiencies are found. The paper alsoexamines the performance of reuse systems by taking environmentaland Economic factors into account and thus the limitation and gaps in the existing works are identified and future scope of study in this fieldis discussed

Conclusion

The present paper is based on a literature review and aims to tackle the most important aspects regarding the topic wastewater reuse with some recent examples, focusing on reuse in agriculture. Still in some countries the institutional and legal framework is weak or not existent or only referring to international standards (guidelines or laws) which are very general and most of the times demand very cost intensive solutions. An integrated planning approach is therefore necessary in case reuse of wastewater shall be one management alternative in a water stressed basin. Here the technological, economical and health aspect as well as the legal framework have to be considered. Therefore reuse of water is an interdisciplinary challenge for the present and for the future. The rapid growth of the population, the technological and industrial boom have brought enormous problems and degradation of the environment. Effective collection and treatment of urban wastewater is a critical problem in a developing country like India. The study area is Tiruchirappalli. The wastewater treatment at Panjappur and wastewater reuse at Srirangam have been taken for the study. The wastewater quality has been studied by taking samples and the results were compared with FAO irrigation water quality standards. This research paper highlights the present wastewater treatment and management aspects of the city. An attempt has been made to identify the relevant management strategies to improve the wastewater management in the city. The suggestions could be made for utilizing the treated wastewater for growing greens, vegetables and for agriculture.
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