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Abstract: This paper was aimed at reviewing the management, discharge and recycling of wastewater. In addition, the 

challenges and remediation processes for wastewater discharge were also discussed. Water is a substance of great importance 

to humans, animals and plants. Although a larger part of the earth is covered by water, its use has always been limited in terms 

of availability, quality and quantity. Water treatments are mainly for the removal of waste product from water in such a way 

that it can meet the standard for consumption. Environmental sustainability entails making decisions and actions in the 

relevance of protecting the natural world, with importance of preserving the competency of the environment to support human 

life. The increasing discharge of wastewater due to increase in population has led to the deterioration of the environment and 

threat to human health. Wastewater reuse is important in the irrigation of agricultural areas cause of the maintenance of water 

reservoirs and plants with nutrient which makes the request for fertilizers low. Generally of the considerable developments in 

water reuse have occurred in waterless regions of the world. One of the most potential for water reprocess is to restore 

freshwater burden of industries. The method that helps to minimize the discharge of residuals such as recycling wastewater, 

remediation measures, environmental awareness and sewage pollution control. 
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1. Introduction 

Wastewater is any water whose quality and visual worth 

has been harmfully affected by anthropogenic influences. 

Wastewater is formed when water from a variety of sources 

is used to the extent that its quality is degraded and is 

generated mainly from domestic, industrial and agricultural 

sources. Generally, untreated wastewater may contain 

substances that are known to adversely degrade water quality 

[1]. The management of wastewater entails the collection and 

treatment of wastewater. It also involves the administration, 

financing, engineering, planning, designing, maintenance, 

monitoring and evaluation of overall performance of 

wastewater treatment systems [2]. 

Wastewater recycling, reclamation or reuse is the direct or 

indirect use of treated wastewater effluent for beneficial 

purposes. Recycled water can be used for agriculture, 

landscape, toilet flushing, public parks, artificial lakes and 

waterfalls, irrigation of golf courses, cooling water for power 

plants and refineries, dust control during road construction, 

concrete mixing, site clean-up and other construction 

activities. In industrial settings, recycled wastewater can be 

used onsite through recirculation [3] 

The management of water solution has really been helped 

by recycling wastewater. Water recirculation, which is a form 

of wastewater recycling is a means of using the same water 

more than once in an industrial system [4]. Some of the 

advantages of recycled wastewater are decrease in the need 

to redirect freshwater from an already threatened ecosystem, 

sustainable and healthier aquatic ecosystems, decrease in the 

discharge of wastewater into sensitive water bodies thus 

preserving aquatic ecosystems, reduction and prevention of 

pollution since wastewater discharge into water bodies is 

reduced. However, before recycling or reusing wastewater, it 

is vital to first apply the required treatment that is tailored 

towards meeting the water quality requirement of planned 

reuse. For the removal of extensive amounts of particulate 

matter in treated effluents, improved treatment steps, such as 

disinfection and ultra-filtration are applied [5]. 

The discharge of wastewater is the process of disposing off 

or reintroducing wastewater into the environment. The 

commonest methods of discharge are surface dispersal (such 

as irrigation), subsurface discharge and dilution (disposal of 

wastewater into surface waters e.g. seas, lakes, estuaries and 
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wetlands). When untreated wastewater is discharged into the 

environment, it poses environmental, aesthetic and health 

problems. In order to safeguard public health and sustain the 

environment, there are a number of regulations and effluent 

discharge guidelines that stipulate the minimum treatment 

levels and maximum limits of pollutants in a wastewater 

before it is discharged into receiving water bodies [6]. The 

aim of this paper was to review the management, discharge 

and recycling of wastewater. In addition, the challenges and 

remediation processes for wastewater discharge were also 

discussed. 

2. Water Resource Management and 

Environmental Sustainability 

Water is an essential natural resource that all social, 

economic and ecosystem activities depend on. Despite the 

importance of water to existence, the effect of climatic 

change on available water resources have caused major 

uncertainties on the amount of water that is required to meet 

demand for food, energy and other uses by human to sustain 

the ecosystem [7]. Because water is needed for sustainable 

economic development, there is the need for proper 

management where there is limited water resource. Proper 

management entails that water is allocated towards different 

uses in order to maintain the overall return made up by the 

advantages water provide through different developmental 

sector. This could help to improve and share various 

advantages in the society and economy [8]. 

Water is a substance of importance connected to animals, 

plants and humans. It is a product that is of useful quality and 

without it lives are being threatened. Although water is 

known to cover a large part of the earth, it is limited in terms 

of availability, quantity and quality [9]. Some of the 

problems of water management are limited resources, 

insufficient rainfall, fast growing population and dormant 

economies [10]. 

Despite the fact that freshwater is a universal resource, to 

ensure the long-lasting development of global freshwater 

needs, the general management of resources and appropriate 

knowledge of articulated elements related to freshwater and 

its quality are important [11]. Most problems of quality of 

various water bodies result from issues that affect variable 

order of importance, such as insufficient treated domestic 

sewage and controls on the discharges of industrial 

wastewater, loss and damage of catchment areas, careless 

sitting of industrial plants, deforestation, uncontrolled shift 

cultivation and poor agricultural practices [2]. 

In improving integrated water management, it is posited 

that the fragmentation of responsibilities for water resources 

development among sectoral agencies is a great impediment. 

A major issue for most water based resources in the future is 

the sustainability of the present and future water resource 

allocation. The sustainability of a water resource is important 

because as water becomes scarce, if not properly monitored, 

it grows vastly hence unable to meet the needs of humans 

and the environment. In order to avoid costly and desperate 

measures, efficient management of water should ensure there 

is measures to regenerate, develop and treat new water 

supplies [3]. 

It is indicated that the most significant goals of integrated 

water resource management are to preserve a water source 

that provides ideal benefits to the population. These benefits 

include satisfying their personal needs and leaving them to 

undergo socio economic activities without unnecessarily 

damaging the environment and helps influence the resource 

in a way that minimizes the impact of natural disasters. An 

appropriate integrated management ensures that there is 

integration among uses in order to guarantee continuing 

development [2]. A water resource is therefore managed to 

guarantee more dependable water availability and efficient 

water use in the agricultural sector, moderate flood damage, 

avoid development of soil salinity and water logging, control 

water pollution and reduce the easy spread of water-borne 

diseases. 

It is worth mentioning that new methods and actions in 

different areas, such are water used efficiency, scarce water 

resource management and safe water quality management are 

needed to combat the evolving water predicament to both 

water quality and quantity. This will help to avoid setbacks in 

the allocation of water resources, manage efforts and 

establish guidelines and priorities for water allocation or 

pricing and order to avoid hindrance in the allocation of 

water resources [12]. 

Environmental sustainability is a structural multi-

dimensional concept. At every level of revenue the 

connection between economic development and 

environmental sustainability is complex. In relation to water, 

sustainability ensures that the current and future generations 

have an adequate availability of water with suitable quality. 

Sustainability produces and preserves the conditions in which 

humans and nature can exist in productive harmony, thus 

fulfilling the social, economic and other necessities of current 

and future generations. In addition, sustainability assists in 

ensuring that water is continually available [13]. 

Environmental sustainability involves decision making and 

actions that are relevant to the protection of the natural world, 

with particular focus on preservation of the competency of the 

environment to support human life. Some of the environmental 

challenges to sustainability are development and 

industrialization, pollution and ecosystem damage. Other 

challenges include those that are due to underdevelopment and 

poverty, lack of financing in capital and arrangement dedicated 

to pollution control and ecosystem protection. Sustainability is 

not a stable endpoint that can be defined but a feature of active 

systems that maintain themselves overtime. It is long-term 

protection of valued environmental resources in an emerging 

human perspective [14]. 

Water quality guidelines are illustrative statements that are 

used to protect aquatic ecology and human water uses and 

values. When formulating guidelines, it is necessary to take 

into account cultural values that are indigenous. This is to 

ensure that conclusions that affect waterways protect these 
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values and support intercultural understanding. Water quality 

guidelines assist in explaining the water quality needed to 

protect cultural values, healthy ecosystem and environmental 

values [15]. Guidelines provide a structure for accessing 

water quality on the basis of either physical, chemical or 

biological features. The limits for the determination of water 

quality by the planned use are the treatment of water for 

consumption, industrial use and environment [16]. 

Access to safe drinking water is based on two principles 

that include the control of substances that potentially affect 

human health and the control of visual qualities, taste, 

appearance and odour [17]. 

3. Wastewater Reuse, Recycling and 

Discharge 

Wastewater is a major source of irrigation water in dry and 

semi-dry countries. During the 19
th

 century the release of 

wastewater into surface water bodies has led to the indirect 

use of wastewater and sewage into portable water supplies. 

Recycling is the reuse of wastewater in the same cycle it was 

generated while reuse is reutilization of wastewater. 

Wastewater recycling and reuse are very important in 

different areas and play special roles in the development of 

strategies for the consumption of water resources. 

Wastewater reuse is important in the irrigation of agricultural 

areas because of the maintenance of water reservoirs and 

plants with nutrient which makes the request for fertilizers 

low. For recreational purposes, sewage effluents with high 

quality are needed through the use of improved treatment 

steps, such as disinfection and ultra-filtration processes. 

Some of important factors that encourage recycling and reuse 

of wastewaters are the prevention of diversion of water from 

alternative uses, management of entering water resources and 

reduction in structural costs [18]. 

Another factor that encourages reuse is preventing the 

release of untreated wastewater to the environment. It also 

helps in giving nutrients to assist the growth of plants for 

irrigation which is harmful to the ecosystem [19]. Generally, 

the reuse of urban wastewater are either planned or 

unplanned. The unplanned is for non-portable uses while the 

use of treated water for drinking is under the planned direct. 

The increase in probable risk to public perception is the use 

of planned direct portable which is very rare. Industrial users, 

power, hydrocarbon processing, food and beverage are faced 

with the increase of scarce water resource [20]. Recycled 

water is the water gotten from industrial and domestic 

wastewater that has gone through series of treatment and that 

is allowed for safe use except human consumption.  

Recycled water has the benefits of increase in the quantity 

and quality of available water. With water to increase in 

quantity, recycled water is now been used by various 

industries, recreational development centres instead of 

potable water. Also, diversion from wetlands to other 

ecosystems is now used. In the case of quality, it is known 

that recycled water tends to limit the number of nutrients 

entering water bodies. Untreated wastewater is from washing 

or bathing and is also a type of wastewater [21, 22]. Some of 

the challenges faced in the development of efficient 

wastewater reuse and recycling are pricing strategy and 

technological. Water is also referred to as a free resource that 

should be seen and made use of at any given time, therefore 

when a delivery is made only the service is been paid for 

which the cost of storage and disposal are ignored [23]. 

Storage is always a problem if recycled water is not used 

for domestic use therefore creating solutions that will be 

needed. The environmental and public health concerns are 

because the depending on recycling system and these health 

problems are wastewaters that contain pathogenic 

microorganisms [24]). Due to these health concerns, such as 

illness caused by infectious and chemical agents, technology 

must make sure the use of proper technologies that has gone 

through series of tests they should also have risk 

management plan for the construction and implementation. In 

years to come the world’s population 40 percent will face 

water scarcity and if the discharge off wastewater is not 

managed it will destroy the surface water and the ecosystem. 

Revenue source should be planned for reuse such as 

financing options should be additionally explore. There is a 

large space between the request and supplies are the next 

option in developing desalinization and recycling [25, 26]. 

Some other challenges faced are when potable reuse 

release faeces which are treatment cost, public acceptance 

and toxicity of the treated produced water. Public acceptance 

is the greatest obstacle to the reuse of domestic wastewater 

while technologies have promised to make the standard of 

drinking water, the issues are the unknown toxic compounds. 

The main goal of water treatment is to remove waste 

products from water in such a way that it can meet the 

standard for consumption. Sewage is wastewater that is from 

an entire community or residence. Sewage consist of increase 

in industrial wastes and heavy metals and if not noticed in 

time and taken care of, these substances are released to the 

natural environment and causing harm to fragile aquatic 

organisms [27, 28, 29]. 

Remediation is the process of reversing environmental 

damages. There are two main process of remediation they 

are; chemical and biological remediation. Chemical 

remediation involves the make use of chemical compounds 

and methods in the treatment of contaminants. In wastewater 

treatment, some of these techniques include electron- beam 

irradiation, chemical extraction and removal by sorption to 

organoxides [30]. The main aim of biological wastewater 

treatment is the use of microorganism in removal of organic 

and inorganic contaminants has improved the efficiency of 

wastewater treatment to a very large extent. Biological 

treatments of wastewater are sub- divided into off-site and 

onsite wastewater treatment systems [6]. 

In onsite treatment, decomposition of organic waste 

present in effluents is allowed to soak into the ground unless 

there is a specific reuse of the water. Onsite systems adopted 

for wastewater treatment are pit latrine, septic tank and 

composite latrine [31]. Off-site wastewater treatment is the 
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remediation of wastewater that has been conveyed using a 

sewerage system. Some of the off-site treatment processes 

include trickling filters, waste stabilization ponds, 

constructed wetlands, activated sludge and aerated and non- 

aerated lagoons [32]. 

Wastewaters are waterborne solids and liquids discharged to 

the sewers and signify the wastewater of community life. In 

composition wastewater includes dissolved and suspended 

unprocessed solids, which are in nature decomposable. 

Domestic wastewater also contains numerous living 

organisms, microbes whose existence performance cause the 

process of disintegration. When decompose proceeds 

underneath anaerobic surroundings, that is, in the absence of 

dissolved oxygen in the wastewater, horrible condition effect 

and odours and unpleasant appearances are formed. When 

decompose proceeds under aerobic conditions, that is, in the 

presence of dissolved oxygen, unpleasant situation are avoided 

and the management method is deeply accelerated [33]. 

With respect to wastewater, the two general objectives are 

reduction of community health hazards of a wastewater and 

elimination of the deteriorative influence of wastewater on 

receiving water worth and the environment. Although all 

wastewater has to be disposed of, some are subjected to a 

variety of types of treatment before disposal while others 

receive no treatment before disposal. It is argued that 

wastewater treatment management practices have evolved 

into a strictly composite body of knowledge based on ancient 

times practice and useful manufacturing and environmental 

sciences [34]. The intellectual purpose of these basics goes a 

long way toward assuring us that the environment will be 

maintained in a secure and adequate condition. 

4. Conclusion 

This review has been able to examine the issue of 

wastewater strategies existing to decision makers. While the 

predictable centralized strategy, developed in the middle of 

the 19
th

 century and spread out ever since, proved to be very 

resourceful in pollution control and became the chosen 

strategy for planners and decision makers, it is progressively 

predictable that this strategy cannot be viable in many cases. 

This is mainly due to high costs of transportation systems, 

especially in low population mass areas and in very poor 

communities. Low capacities of these communities to 

implement and manage these services, is another limitation. 

Due to these, the earlier unwanted strategy of on-site 

treatment is progressively becoming popular and established. 

Certainly, knowledge shows that the established centralized 

wastewater treatment strategy should be complemented with 

evenly sufficient tools that can provide good solutions for 

areas where this strategy is not feasible. Improved versions of 

the traditional on-site technologies and improvement of 

superior on-site technologies can provide today a viable 

option for wastewater treatment that can observe with high 

environmental principles. 

In the industrialized countries superior on-site technologies 

are being introduced successfully to provide solutions to 

individual farms, small communities, remote facilities, etc. 

On-site technologies should be measured if they produce 

high quality effluent in a reasonable price, by low and middle 

income countries. This paper reviews the main challenges 

and overview of wastewater reuse and recycling facing 

decision makers in areas that still require sufficient 

wastewater treatment, such as small communities in middle 

income countries. 

This review also revealed that due to rapid increase in the 

level of industrialization and the increment in the population 

density, domestic and industrial wastewaters are large 

sources of effluents that are discharged into receiving water 

bodies and these effluents are the major cause of degradation 

of the receiving water bodies. Some of the treatment 

processes used by several wastewater treatment plant are the; 

chemical remediation, physical remediation or microbial 

remediation. Most treatment plants are designed to remove 

nutrients by addition of chemicals or using physical treatment 

measures. Wastewater management system of a country can’t 

be simply attributed to the presence of guidelines there is the 

need for appropriate implementation strategies. This can be 

enhanced through the utilization of systems that are most 

economically useful and efficient in wastewater treatment. 

To guarantee the service desires of planned future 

development within the city boundaries enough financial 

support has been focused towards modernization and 

expansion of the different treatment facilities. Innovation will 

integrate the use of the best available pollution control 

technology. The future holds exciting challenges in the 

wastewater treatment field, which must be met to ensure the 

protection of our environment. 
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