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Abstract- The concept of sustainable development is based on the observation that economy, environment and wellbeing 
can no longer be separated. The methodology is based on the use of sustainability for the waste water treatment for 
sustainable solution. The description of the sustainability indicators is preceded by an introduction into sustainability and 
sustainable technology. Sustainability challenges us to reflect on wastewater treatment differently. Instead of focusing on 
end-of-pipe-treatment for emission prevention, attention shifts towards optimal resource utilization, favoring the 
development of decentralized systems.  In an extensive literature review we give an overview of sustainability assessment 
methods and currently used indicators. Based on this we propose a general waste water treatment process which will give a 
sustainable wastewater treatment system. 
 
 
I. INTRODUCTION 
 
Sustainable manufacturing is a systems approach for 
the creation and distribution (supply chain) of 
innovative products and services that: minimizes 
resources (inputs such as materials, energy, water, 
and land); eliminates toxic substances; and produces 
zero waste that in effect reduces greenhouse gases, 
e.g., carbon intensity, across the entire life cycle of 
products and services. To achieve sustainability, 
products, processes, and services should meet the 
challenges not only related to their functions and 
performance but also to environment, economy, and 
social issues. Currently, researchers from different 
perspectives using various approaches are addressing 
these challenges. Companies interested in developing 
sustainable products should be sensitive to 
sustainability-related standards, design, and 
manufacturing techniques and tools. Ensuring a 
sustainable future requires an integrated system of 
systems approach. Interlinked pathways of interaction 
at various levels characterize such systems. These 
levels span technical, economic, ecological, and 
societal issues. The interactions within and across 
these levels are critical to the fundamental 
understanding of sustainable design and 
manufacturing, because addressing any one of the 
issues in isolation could result in unintended 
consequences.

 
Fig. 1. Sustainable Manufacturing - A closed loop view 

The systems approach of sustainability requires life 
cycle thinking. The life cycle of a product can be 
described as follows: 
 
 Raw material extraction and processing  
 Pre-design and fabrication of the relevant semi-

finished products 
 Manufacturing and assembly of the final 

product  
 Transportation  
 Use   
 Maintenance 

 End-of-life operations  
 Recycle  
 Disposal 

 
This cycle is repeated as shown in Figure 1. The 
figure shows two cycles. The first cycle depicts the 
extraction of material from the Earth and putting 
waste back into the Earth. We would like to minimize 
this cycle and in particular, achieve zero landfill. The 
second cycle includes pre-design, production, use, 
and post-use stages of the product life cycle. The 
systems approach to sustainable manufacturing will 
enable the optimization of this second cycle. The 
thick green arrows represent material and information 
flow between these stages. The reverse arrow from 
use stage to production stage denotes the field data 
from product use into the design and manufacturing 
to improve the design. 
 
The Brundtland Commission 
The Brundtland Commission defines sustainable 
development as a development that fulfills the needs 
of the present generation, without compromising the 
ability of the future generations to fulfill their needs 
[1]. The Brundtland definition is commonly accepted, 
and is used in Dutch national environmental policy. 
Sustainability implies that the supply of “natural 
capital” is maintained. The use of renewable sources 
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such as water should not exceed the rate of renewal, 
the use of nonrenewable resource like fossil fuel 
should be such that they will not be exhausted before 
alternative sources are available, and fundamental 
ecological processes and structures should be 
maintained. This definition is based on the “Water 
21” project, a European research project on 
sustainable water policy. Pearce and colleagues use a 
similar definition: “maintenance of the natural 
resource base of future generations.” 
 
Please note that the first definition focuses on needs 
of generations (people), where the second focuses on 
factors external to society (the environment). As 
presented, the definitions may be quoted slightly out 
of context. In the original publications both 
definitions are accompanied by remarks providing 
some nuance. Here, these remarks are neglected to 
point out the differences. 
 
The environment defined as that whole outer physical 
and biological system in which man and other 
organisms live. Environment consists of all living and 
nonliving thing which surrounds us. Therefore, the 
basic component of the environment is:-  
 
1. Atmosphere 
2. Hydrosphere 
3. Lithosphere 
4. Biosphere  
 
Water:  
Water is absolutely essential for life on the planet. It 
is a natural resource of fundamental importance. 
Without water life as it exists on our planet is 
impossible. The water is most important for 
sustaining a healthy biosphere on our planet. 
 
1.1 Global Distribution of Water on our Planet: 
An enormous quantity of water is present on our 
planet of the total estimated water on earth and in its 
atmosphere 95% is locked in the lithosphere and 
sedimentary rocks. Only 5% is actually available for 
free circulation and about 0.99% of free water is in 
ocean. Much of the available water is of little use to 
the mankind as it contains a high percentage of salt. It 
is mainly precipitation over lands surface in the form 
of dew, rains, snow which is the most important 
source of fresh water to the terrestrial life. 
 
1.2 Water Pollution: 
The term pollution is derived from the Latin word 
pollutes (pol means before & lutus means wash). The 
water before washing contains impurities & hence the 
term water pollution indicates an act of contaminating 
or making foul natural water bodies. In general, the 
term pollution is to mean the condition disturbing the 
balance of natural environment. The man requires a 
clean and ecologically well balanced environment to 
promote healthy living.  

1.2.1 Sources of Water Pollution: 
Following are the two main sources water pollution,  
1) Domestic  
2) Industrial  
 
Domestic: 
The human utilizes water for different purposes such 
as Drinking, Washing, Cooking, etc. The water gets 
polluted and wastewater generated after use contains 
Organic and Inorganic pollutants. If the wastewater is 
not properly handled after it is produced or if the 
effluent discharged at the end of the Sewage 
Treatment Plant is not of adequate standard, there are 
chances of environment being polluted.  
 
Industrial Waste: 
In industries water is essential for different processes 
like washing, boiler, as raw material, cooling, 
drinking, etc. If industrial waste is thrown into water 
bodies without proper treatment, they are likely to 
pollute the water courses.  
 
1.3 Environmental Laws; 
In the constitution of India it is clearly stated that, it is 
the duty of the state to protect and improve the 
environment. It imposes the duty on every citizen to 
protect and improve the natural environment.  
 
Reference to the environment has also been made in 
the directive principles of state policy as well as the 
fundamental rights. The department of environment 
was established in India in 1980. To ensure the 
healthy environment for the country. These later 
become the MoEF in1985.  
 
1.3.1 Water (Prevention and Control of Pollution) 
act, 1974 
The Water Act is enacted with the objective of 
prevention & control of pollution in India. The Act 
aims at the maintaining or restoring the wholesome 
nature of water for the establishment of Boards and to 
vest them with such powers so as to enable them to 
carry out the purposes of the Act. The Water Act is 
followed by the Water (Prevention & Control of 
Pollution) Rules, 1975 and the Water (Prevention & 
Control of Pollution (Procedure for transaction of 
Business) Rules, 1975. The provisions of the Act 
shall have effect not with stranding anything 
contained to the contrary in any other enactment. 
 
After the Stockholm conference on Human 
Environment on June, 1972, it was considered 
appropriate to have uniform law all over country for 
broad Environment problems endangering the health 
and safety of our people as well as of our flora and 
fauna. The Water (Prevention &Control of Pollution) 
Act, 1974 is the first enactment by the Parliament in 
this direction. This is also the first specific and 
comprehensive legislation institutionalizing 
simultaneously the regulatory agencies for controlling 
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water pollution. The Pollution Control Board at the 
Centre and in the State came into being in terms of 
this Act. 
 
According to the Article 51 A (g) it is the 
fundamental duty of every citizen of India to protect 
and improve the natural environment included Forest, 
Lakes, Rivers and Wildlife and to have compassion 
for living creatures. 
 
Water Act is enacted with the aim of prevention and 
control of Water Pollution in India. Pollution means 
contamination of water or such alteration of the 
Physical, Chemical or Biological properties of water 
or such discharge of any sewage or trade effluent or 
of any other liquid, gas and Solid substance into 
water (whether directly or indirectly) as may be the 
case or is likely to create nuisance or render such 
water harmful or injurious to public health or safety 
or to domestic, commercial, industrial, agricultural or 
other legitimate uses, or to the life and health of 
animals or plant or of aquatic organizations.  
 
Trade effluent includes any liquid or solid substance 
which is discharged from any premises used for 
carrying on any industry operation or process or 
treatment and disposal system, other domestic 
sewage. 
 
This Act aims at establishment of Central and State 
Pollution Control Board at the central level and also 
at state level for each state and giving powers to the 
members so as to enable them to carry out the 
purposes of the Act. Board is having 17 members to 
carry out the said purposes and the functions of the 
Board. 
 
(a) To Plan a comprehensive program for the 
prevention Controller abatement of pollution of 
streams and wells. 
(b) To advise the State Government on any matters 
concerning the prevention, Control or abatement of 
water pollution. 
(c) To collect and disseminate information relating to 
the water pollution and prevention, control or 
abatement thereof. 
(d) To encourage, conduct and participate in 
investigations and research relating to problems of 
water pollution, prevention, control or abatement of 
water pollution. 
(e) To inspect sewage or trade effluents, works and 
plants for the treatment of sewage and trade effluents 
and to review plans, specifications or other data 
relating to plant set up for the treatment of water, 
works for the purification thereof and the system for 
the disposal of sewage or trade effluents or in 
connection with the grant of any consent as required 
by this act. 
(f) Lay down, modify or annual effluent standards for 
the sewage and trade effluents and for the quantity of 

receiving water (not being) water in an inter-state 
stream) resulting from the discharge of effluents and 
to classify waters in the state. 
(g) To evolve economical and reliable methods of 
treatment of sewage and trade effluents, having 
regard to the peculiar conditions of soils, climate and 
water resources of different region and more 
especially the prevailing flow characteristics of water 
in streams and wells, which render it impossible to 
attain even the minimum degree of dilution and other 
such functions. 
 
Section 25/26 of the Water Act says that no industry 
or operator process or any treatment and disposal 
system can be established without the previous 
consent of the State Board and no industry or process 
can discharge sewage or trade effluent into a stream 
or well or sewer or land in excess of the standards & 
without the consent of the Board whoever 
contravenes the provisions of section 25 or section 26 
of the Water Act shall be punishable with 
imprisonment for term which shall not be less than 
one and half year but which may extend to six years 
with fine under section 43/44 of the Water Act. The 
industry can make an appeal if aggrieved against the 
orders of the Board under section 28 of the Water 
Act. The Board can issue directions for closure of 
industry &disconnection of electricity in case of 
persistent defiance by any polluting industry under 
section 33-A of the Water Act. 
 
II. MOTIVATION: 
 
Conventional wastewater solutions, including water 
flush toilets, combined sewerage, and centralized 
treatment, did not lead to an integrated solution. The 
mixing of the different wastewater streams makes 
recovering of the different resources. In addition, 
dilution of wastewater streams containing pathogens 
and toxic compounds such as heavy metals and 
organic micro pollutants makes treatment more 
complex and requires higher levels of resources such 
as energy, money, space, and expertise, while still 
posing pressure on the environment through 
emissions. Technology offers a wide range of 
alternative solutions. 
 
Establishing a "sustainable development" that would 
reconcile economic progress, social responsibility and 
maintain the natural balance of the planet is a project 
in which the pigment sector is willing to be fully 
involved. The application of the principles of 
sustainable development in economic activity implies 
however improving treatments of waste water 
treatment plant. Recognizing these challenges, the 
responsibility of its actors, the pigment 
manufacturing sector clearly shows its ambition to go 
further in sustainable development with the setting at 
the European and international level of a new 
standard. 
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2.1. Needs of the present generation: 
Although the fulfillment of present needs will be 
different in most cases, the present needs can be 
expected to be known or at least possible to 
distinguish. With respect to urban water management, 
these needs can be described in terms of the desires 
for and demands to the water system, for example, 
with respect to flooding, sanitation, the ecological 
system, recreation, and aesthetic value. 
 
2.2. Needs of future generations: 
Sustainability means evaluating not only the 
consequences of choices for the present situation but 
also taking into account the consequences for the (far) 
future. De Groot even defines the concept of 
sustainability exclusively as the long-term aspect. 
Consciousness of time is at the base of sustainability. 
Being conscious of time, however, does not bring 
about knowledge of the needs of future generations. 
Publications on sustainability differ widely in the way 
uncertainty in the needs of the future is taken into 
account. 
 
III. LITERATURE SURVEY: 
 
In the coming years it is believed that the focal point 
in wastewater treatment will be the recipient. The 
wastewater treatment of the future is expected to be 
dependent on the requirements from the local 
recipient and not some common effluent standards 
(Tyson et al., 1993). Fact is that current standards 
have been controlled to a large extent by present 
technologies ("BATNEEC: Best Available 
Technology Not Entailing Excessive Costs"). In some 
countries, effluent requirements have been explicitly 
connected to a particular treatment technology. 
Nowadays wastewater treatment is able to cope with 
almost any effluent quality objective. The problem is 
that the cost of such treatment becomes prohibitively 
large since costs increase rapidly with the effluent 
requirements. If the cost of treatment and the impact 
of discharging to the recipient could be compared on 
a common scale, a meaningful cost benefit analysis 
could be performed for different treatment 
alternatives. 
 
Water has a major role in virtually every product that 
is produced by industry. Water is used for various 
applications and its quality changes due to 
introduction of contaminants. The remediation of 
industrial wastewaters requires more robust treatment 
schemes than typical municipal wastewater treatment 
systems. This is because the characteristics of 
industrial waste water treatment plant influents vary 
from one plant to another depending on the activities 
and time. Moreover the compositions of industrial 
wastewaters are characterized by diversified high 
concentrated constituents. It is rare to have a 
homogeneous influent of wastewater treatment plants 
(WWTPs). Traditional WWTPs have been designed 

based on historical design practices which has 
conservative design guidelines and standards. 
Procedures are often passed from one operator to 
another without considering new approaches that 
might improve the performance or reduce the costs. 
WWTPs often have considerable additional capacity 
beyond the rated capacity at design. Furthermore, 
through optimization approaches improvements in 
performance and reductions in operating costs can be 
done. Therefore, it has encouraged researchers to 
focus on the optimization of waste water treatment 
through various procedures. 
 
With increasing pressures on water resources, the 
concept of beneficial use of treated wastewater has 
rapidly become an imperative for water agencies 
around the world. Water reclamation, recycling and 
reuse are now recognized as key components of water 
and wastewater management. Along with the 
technology advances in wastewater treatment, the 
opportunity for water reuse has never been more 
viable. The benefits of using recycled water include 
protection of water resources, prevention of coastal 
pollution, recovery of nutrients for agriculture, 
augmentation of river flow, savings in wastewater 
treatment, groundwater recharge, and sustainability of 
water resource management. However, given these 
benefits, water reuse should not be treated simply as a 
means to an end but should be implemented in 
conjunction with other water conservation measures. 
Sustainability challenges us to reflect on wastewater 
treatment differently. Instead of focusing on end-of-
pipe-treatment for emission prevention, attention 
shifts towards optimal resource utilization, favoring 
the development of decentralized systems. Previous 
LCA studies in the area of water cycle management 
have mainly addressed specific aspects of wastewater 
systems, i.e., quantifying environmental loads of 
wastewater systems or bio solids systems. Fewer 
LCA studies of water supply alternatives have been 
published. LCA has also been used for the definition 
of environmental sustainability indicators for 
wastewater systems and more recently for urban 
water systems. 
 
IV. PROBLEM DEFINITION: 
 
Given a set of water-using water-disposing processes 
and a set treatment processes, it is desired to 
determine a network of interconnection of water 
streams between the processes, and between the 
processes and the treatment units, so that the overall 
freshwater consumption is minimized or completely 
eliminated, while each of the processes receives water 
of adequate quality. 
 
4.1 Objectives: 

 Since the amount of liquid discharged is the 
same as the amount of freshwater consumed, 
the objective of minimizing the overall 
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freshwater consumption, as posed in the 
problem statement,  

 Also minimizes the liquid discharge. 
 The treated water can be utilized for floor 

cleaning, industrial cleaning.   
 Also the major of treated water around 60 % 

can be reutilized for process. 
 With the application of this project the cost 

required for fresh water will be minimized. 
 
V. EXISTING WATER TREATMENT 

PLANT: 
 
Effluent Treatment Plant  
 
ETP     :  3 lac lit / day  
PRODUCTS: Pigment, Effect Pigment.  
REQUIREMENT: Zero Discharge of Effluent 
Treatment   
METHODOLOGY: ASP followed by Tertiary 
treatment and R.O. 
Quantity: 3 lac lit / day Quality  
   

Parameters  Design (up to 
Secondary 
Treatment) 

Actual  

pH  7.0  3.0  
Total 
Suspended 
Solids   

< 100 400  

Biochemical 
Oxygen 
Demand   

< 100 500 

Chemical 
Oxygen 
Demand  

<250 1200 

Oil & Grease  <10  12  
All parameters, except pH in mg/l  
 
There are three types wastewater treatment process 
which are given below.  
1) Physical Treatment 
2) Chemical Treatment 
3) Biological Treatment  
 

 
Fig. 2.Waste Water Treatment Plant for Process Industry 

5.1Physical Treatment: 
In physical treatment, there is screening which is 
employed for the removal of large    suspended solids 
from the wastewater. Grit removal system is to 
separate and remove grit from wastewater for the 
protection of equipment. Then there is a 
sedimentation operation which works on the principle 
of gravity separation of suspended, sealable solids 
from the wastewater.  
 
The process of filtration is employed to separate 
solids which have escaped sedimentation in this 
process mostly activated carbon filter (ACF) and 
pressure sand filter (PSF) methods are used. ACF 
design is that adsorption of organics and filtration of 
suspended solids is accomplished in a single stage. 
PSF are developed to allow suspended solids in the 
liquid to be filter to penetrate further into the filter 
bed. Cleaning of filter may be carried by back wash.  
 
5.2Chemical Treatment: 
In chemical treatment of wastewater coagulation is 
achieved by employing chemicals such as alum, 
ferrous sulphate, ferric chloride, & ferric sulphate. 
Use of disinfectant such as chlorine in wastewater 
treatment serves the dual purpose of bleaching of 
color and oxidation of organic matter. The purpose of 
coagulation is thus to make particles of bigger size by 
adding certain chemicals is known as coagulation. By 
the process of coagulation suspended impurities get 
settled at the bottom.  
 
The chemical reaction of coagulation is as follows: 
Al2 (SO4)3, 18H2O+3Ca (HCO3)2= 2Al (OH) 3+ 
3CaSO4+18H2O+6CO2.  
 
In flocculation chemicals trap the turbid material 
forming¡± flocc¡± which have low     density than 
water due to which it floats on surface of water. 
Hence it can be easily removed.  
 
5.3 Biological Treatment: 
Biological treatment is based on the ability of 
microbes to break down the organic matter into 
simple end products and to reduce its oxygen demand 
to a substantial degree. Generally there are two types 
of biological treatment which are as follows.  
 
5.4   AerobicTreatment: 
Aerobic treatment involves biodegradation in 
presence of free molecular oxygen. For the aerobic 
treatment the air is provided to the water with the 
help of air blower. Due to aeration oxygen increases 
in water, microbes uses this oxygen in their metabolic 
process in degrade pollutants.  
 
5.5 Anaerobic Treatment: 
Anaerobic treatment involves degradation of organic 
waste under conditions of oxygen deficit. Microbes 
activity possess a remarkable capacity to decompose 
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protein, fats, carbohydrates, cellulose and many other 
complex substances. The product of anaerobic 
degradation is reduced substances such as hydrogen 
supplied, ammonia, methane and simpler compounds.  
 
VI. PROPOSED SYSTEM: 
 
The process industry is having primary and secondary 
treatment plant for processing waste water coming 
out from processes. With this treatment plant the 
effluents of the waste water are reduced as per the 
government industrial act. And this processed water 
is flooded to the atmosphere. 
 
Now for the environmental safety and sustainable 
development there is a proposal for reusing and 
reutilizing this waste water; for this there is a 
requirement of tertiary treatment which will give an 
output of zero water discharge. 
 
VII. RESEARCH METHODOLOGY: 
 
Some researchers try to capture sustainability in a 
single indicator. As we are processing to reach 
sustainability by reducing the chemical effluents up 
to the zero discharge for reusing and reutilizing the 
water with the indicators like COD and BOD we will 
be using one of the methodologies given below; 

 Energy analysis 
 Economic analysis 
 Life cycle assessment 
 General system analysis 

 
7.1. Energy Analysis: 
The advantage of the energy analysis is that the 
whole comparison is based on a single 
unambiguously quantifiable indicator, namely energy. 
Consequently, no weighting of different indicators is 
involved. Whilst this property makes this analysis 
straightforward, it is at the same time its limiting 
factor, as insight is only gained into the efficiency of 
the processes but not into the different environmental 
impacts. 
 
As energy analysis is used to compare a centralized 
wastewater treatment plant with a decentralized 
system incorporating urine separation. As conclusion 
of which, if nitrogen removal is considered important, 
the urine separation system becomes an interesting 
alternative. Furthermore, it is found that considerable 
energy flows are related to the handling of organic 
matter, thereby providing the possibility to retain 
energy through the production of methane. 
 
7.2. Economic Analysis: 
The economic theory also suggests a single indicator 
approach. The central thought behind a sustainability 
assessment based on economic theory is that 
sustainability could easily be integrated into decision-
making if expressed in terms of money. Tools such 

as: cost-benefit analysis, life cycle costing, and total 
cost assessment, all balance the expected costs and 
benefits, and are often the first step in a project. In 
theory, all kinds of costs and benefits can be 
included, however in practice these tools are mostly 
used as one-dimensional techniques incorporating 
only financial costs and benefits. The obvious reason 
is that most social and environmental costs are 
difficult to quantify.  
 
It is essential to realize that the translation of 
environmental and socio-cultural indicators into 
monetary values is a part of the decision-making 
process since it includes normative choices such as 
fixing values and weighting factors of different 
indicators. In a perfect market-economy, prices would 
reflect the value of things as perceived by society. 
However, no perfect market economy exists and 
especially in the water sector prices are regulated by 
governmental organizations with taxes and subsidies. 
As such, an in-depth economic analysis of the 
sustainability of water supply and wastewater 
treatment could provide a valuable insight in the 
‘real’ cost of water services. 
 
7.3. Life Cycle Assessment: 
LCA is especially developed to assess different 
environmental impacts encountering during a 
product’s lifetime. LCA is a structured methodology 
starting with defining the goal and scope of the study. 
Thereafter, a life cycle inventory of environmental 
aspects is made, based on mass and energy balances. 
Finally, these environmental aspects are categorized 
in environmental impact categories, such as depletion 
of resources, global warming potential, ozone 
depletion, acidification, Eco toxicity, desiccation, 
eutrophication, landscape degradation, etc. These 
categories can be normalized and weighted to come 
to a final decision whether to choose one technology 
or the other.  
 
The advantage of LCA is the well described and 
standardized structure and the fact that it is applied to 
a wide range of products and services including the 
different parts of the urban water cycle. 
 

However, LCA has some drawbacks; the assessment 
of a complete life cycle requires a large quantity of 
data. Aggregation of the data into the standardized 
environmental impact categories means loss of 
insight into the emissions that are of particular 
relevance to wastewater treatment. Furthermore, 
additional indicators are needed to measure 
sustainability as LCA limits itself to a restricted set of 
technical and environmental aspects. The fact that 
LCA is mostly applied to the operational phase of 
wastewater treatment only, using adapted 
environmental categories, or additional categories 
such as reuse potential, social impact, etc, clearly 
reflects the mentioned disadvantages of LCA. If it is 
only the operational phase that is being assessed one 
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should no longer speak of a LCA, but of a chain 
analysis or environmental impact analysis. 
7.4. General System Analysis: 
The general approach followed in a sustainability 
assessment of water services is a system analysis 
based on mass and energy balances providing an 
indication of material use, emissions, costs, and 
required land area. In principle, LCA is a type of 
system analysis, based on mass and energy balances 
and using indicators to assess the environmental 
impact (note that in LCA the indicators are called 
impact categories). LCA is usually applied to 
compare a few technologies on environmental 
impacts only, while the system analysis, as a rule, 
assesses more generally and abstractly by capturing 
the nature of the system in a mathematical 
description. In the case of urban water systems, the 
systems analysis focuses on the comparison of whole 
systems, often on a large number of systems, and uses 
a multi-dimensional set of sustainability indicators. 
Both looking at whole systems and using a multi-
dimensional set of indicators, is essential to 
sustainability assessment. Looking at the whole 
system, one can find integrated solutions that may not 
be visible when looking at smaller parts of the 
system. Similarly, optimizing in one dimension, for 
instance the environmental dimension, will improve 
this aspect of the system but may have unwanted 
effects in other dimensions, for instance the system 
may become unaffordable. 
 
Like in LCA, the different system analysis methods 
are difficult to compare as the goals and scopes and 
assumptions differ with each study. System analyses 
that compare a relatively small number of systems 
compare a centralized wastewater treatment system 
with a small-scale anaerobic digester for black water 
and organic household wastes in combination with 
constructed wetlands for grey water treatment. The 
conclusion of this research is that separate treatment 
of black- and grey water has the advantage of using 
less energy, materials, and reduces emissions to 
receiving waters.  
 
The ranking of a large number of systems can also be 
done by comparing the systems two by two based on 
all selected indicators (for instance, is system A more 
affordable than system B?, is system A more 
affordable than system C? etc.). In this way, a relative 
ranking is obtained which may be captured in a 
decision matrix. These matrices are combined to 
reach a final decision.  
 
VIII. EXPECTED OUTCOMES: 
 

 By zero liquid discharge minimizing the 
consumption of freshwater to that of make-
up; therefore, it will help relieve freshwater 
availability limitations in places where it is 
scarce or expensive.  

 In addition, elimination of liquid discharge 
will obviate the need to comply with 
increasingly stringent environmental 
restrictions.  

 Purchased water, and wastewater treatment 
and disposal costs can be significant; thus, 
savings associated with minimized site 
makeup water and wastewater flows can 
justify capital expenditures to minimize. 

 Zero liquid discharge can save money on 
real estate costs in the case of new facility 
construction, since location near a suitable 
receiving waterway would not be necessary. 

 By energy analysis the required. 
 In addition, zero liquid discharge will help to 

gain community trust and support and shows 
sensitivity to the environment.     
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