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Abstract

An involvement of human awareness in the process of decision making implies great complexity in acceptability of Sewage
Treatment Plant (STP) on the basis of environmental quality of receiving water bodies. Social environment, physical surrounding and
economic constraints have an effect over complex human perception. An importance of pollution parameters in determining an
acceptability of STP has a major bearing on the human decisions. Both the decision processes are complex with higher degree of
subjectivity involved and therefore call for the analytical computing tools which can imitate the behaviour and bring the results close
to the reality. A treated sewage from STPs isgenerally disposed in water bodies without considering Environmental Quality, which
promotes degradation of quality of water bodies. An attempt has been made to formulate Fuzzy Rule Based System (FRBS) for an
environmental acceptability of STPs, based on their water pollution potential and Environmental Quality of water body. An
Environmental acceptability with degree of certainty of these STP has calculated to justify the quality of treated sewage as one value
by considering all parameters. A case study of Sewage Treatment Plants which are located in the vicinity of Pimpri, Pune,
Maharashtra, India is also incorporated in this study.

Keywords: fuzzy rule base system, environmental acceptability, sewage treatment plant, water pollution potential status, quality of

receiving water body
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1. Introduction

A natural environment is disturbed due to increase in pollution

levels. Jahagirdar et al. (2015) discussed issues related to waste

water generation and sludge generation from textile industries.

Jha and Singh (2008) discussed about river quality and described

concentration of pollution changes with time and space of river

water. The permissible limits prescribed by the regulatory agencies

allow discharging treated wastewater of Sewage Treatment Plant

in the receiving water bodies. Depletion of water and rising

pollution load in receiving water body with time are the serious

matter. Disposal of treated sewage water without adequate

dilution, within the pollution norms also contributesin overall

environmental degradation. Disposal norms set by authorities

long back and present environmental quality of receiving water

bodies are degraded which is a serious issue in disposal of treated

sewage from STPs. For example, quality of Treated sewage

based on parameter Chemical Oxygen Demand [COD], For

COD disposal standards set by the Central Pollution Control

Board is 250 mg/l when disposed in the surface water body. This

indicates the crisp value of effluent stream for COD of 251 mg/l,

disobeys standard disposal norms but the effluent with 248 mg/l

of COD disposing the effluent within the defined norms and are

no legal offence. On the other side, the present environmental

quality of receiving water body is already degraded, so even

COD of 150 mg/l also contributes in pollution of water bodies.

So consideration of Environmental quality of receiving water

body is also important to check an acceptability of Sewage

Treatment Plant. From the Fuzzy Rule–Based System (FRBS)

results, STP scan be classified as low, medium, high and very

high pollution potential and on the basis of pollution potential of

STP and pollution quality of water body, an environmental

acceptability of STP can be calculated as Highly Acceptable

[HA]; Acceptable [A]; Just Acceptable [JA]; Not Acceptable

[NA].

Other computing methods like Multi Criteria Decision Making

and Analytical Hierarchy Process are available for the calculation of

index value but it is difficult to interpret acceptability in different

linguistic terms like HA, A, JA and NA with particular degree of

certainty between 0 and 1 value. In FRBS method, it is also

possible to classify pollution potential and Environmental

Acceptability with degree of certainty. For example, rules can be

defined like; If Physical Status of Treated Sewage Water is

[LOW] and Chemical Status of Treated Sewage Water is [LOW]
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1.  Introduction

Sewage a waste generated through human activity 
treated and disposed off in the surface water body or 
on land. Inadequate treatment process and improper 
infrastructural facilities to handle sewage water cause 
failure of the conventional treatment process. This leads 
to polluting an environment. Solid waste dumping 
and sewage disposal are responsible for contamination 
of ground water resources1. Generally, the chemical 
coagulants are used to handle situations arises due to 
fluctuation in flow, characteristics of sewage and failure of 
secondary treatment. Another side of chemical treatment 
generated enormous quantity of chemical sludge as a type 

of solid waste; dissolved chemicals lead to the adverse 
effect on microbial activities of secondary treatment 
and cost of chemicals are also high2. Natural coagulants 
proved efficiency in treatment of water. In sewage 
treatment, natural coagulants can be best alternative to 
handle adverse situations like seasonal fluctuations in 
flow, characteristics, and failure of secondary treatment. 
Natural coagulants may also upgrade conventional 
sewage treatment with improved BOD, COD and TSS 
removal efficiency in the primary process. 

Water crises force to think about minimization of 
waste water generation as well as recycling water for 
different purposes which leads to conserve natural fresh 
water resources. Treatment of sewage up to recycling 

Abstract
Objectives: To enhance conventional sewage treatment by natural coagulation to remove TSS, BOD and COD with 
better efficiency, to reduce the energy required in secondary treatment operation and to produce plant nutrients as bio 
sludge in the primary treatment process. Method: Chemical sludge generated through coagulation and flocculation is  
one sort of chemical waste. The use of the chemicals to treat sewage, generates an enormous quantity of sludge which 
pollutes an environment by its disposal. Conventional sewage treatment based on microbial metabolism may also affect 
due to dissolve concentration of chemicals in sewage by chemical coagulation. In water treatment, natural coagulants 
are effectively used as alternatives to chemical coagulants. Yet limited work has been observed on treatment of sewage 
by natural coagulants. This study carried out to check potential and use of the extract from ‘Vascular Bundle’ a fibrous 
material (VBPCN) of wasted leaf stalk [Petiole] of coconut tree [Cocosnucifera] as a natural coagulant and in combination 
with Alum to treat sewage. Findings: From this study, it is seen that the BOD and TSS are removed with efficiency of 50% 
and 70% respectively after primary treatment and therefore, reduced the organic load on secondary treatment units. The 
Primary Sludge is also enriched with plant nutrients. Novelty /Improvement: Present inventions upgrades conventional 
sewage treatment process, reduce use of energy for treatment, reduces land area required to establish treatment units, 
easily handle fluctuations in flow and characteristics of sewage and minimized the overall cost of treatment.

Keywords: Clariflocculator, Natural Coagulant, Plant Nutrients, Sewage, VBPCN
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Abstract: The construction and demolition waste is the 
waste mainly generated from the two activities i.e. from the 
construction activity and demolition activity. The waste 
which is produced during construction activities are called 
as construction waste and the waste produced during 
demolition activities are called as demolition waste. The 
Demolition waste is generated from the demolition of old 
structures like buildings, bridges, malls and roads. 
Construction industry in India generates about 20-32 
million Tons of waste annually. So this C and D waste 
should be managed properly. Most of the construction and 
demolition waste in India is getting disposed into the 
landfills. This may lead to the environmental pollution. The 
rules and regulations regarding to the land filling disposal 
are not implemented properly So this paper is expected to 
reduce the landfill disposal of the construction and 
demolition waste and to achieve the aim of reuse and 
recycle of that construction and demolition waste. The 
objective of this paper is to study the various strategies of 
the reusing and recycling of the C & D waste adopted by 
different countries. The paper also focus on the recycling of 
the aggregate for its reutilization in the construction 
activities, so that by using the Recycled aggregate the cost 
of the project also gets down. By taking the sample tests in 
the Pune region the recycling of the aggregate is done and 
which can be used for the pavement designs and other 
construction purposes. 

 Keywords: demolition waste1; disposal2; recycle3; 
reuse4; pollution5  

1. INTRODUCTION 

The infrastructure of India in growing rapidly so that fast 
growth of construction industry will cause the generation 
of construction and demolition waste therefore proper 
management of construction and demolition waste 
should be needed. Reusing and recycling is one of the 
measures to reduce the construction and demolition 
waste. The market demands for the material which is 
used for the construction purpose is more and the supply 
of the material is low comparing with the demand so to 
attain the demand of the market recycling is one of the 
major aspects. So reusing and recycling is the important 
term in the market to satisfy the demand of construction 
material in the market. Concrete is the major product of 

the construction and demolition waste. So by applying 
recycling techniques we can recycle the ample amount of 
good quality of aggregate. Recycling of aggregate material 
from construction and demolition waste may reduce the 
demand-supply gap in the construction market. The 
aggregate from the construction and demolition waste 
can be utilized from the construction and demolition 
waste by applying some tests over it. Aggregate is one of 
the major components which get recycled. So that 
aggregate recycling is helps to reduce most of the 
construction and demolition waste. In this paper we 
perform some tests on construction and demolition waste 
and try to recycle the good quality of aggregate from the 
construction and demolition waste. So that by proper 
construction and demolition waste recycling we can 
recycle almost 50 to 60 percent of aggregate and some 
amount of sand, silt and clay also utilized. The recycled 
aggregate can be used for the pavement designs as well as 
many other construction purposes also. So that the 
recycling of aggregate may meet the demand of market 
and it may helpful to reduce the demand of natural 
resources also. And automatically it will reduce the 
environment pollution. 

2. AIM AND OBJECTIVE 

The construction and demolition waste management is 
one of the vast aspects of the construction industry. The 
main aim of this project is to reduce the construction and 
demolition waste generated by reusing and recycling the 
construction and demolition waste our approach is to 
fulfill the increasing demand of the resources by 
providing the recycled materials and to minimize the 
earth pollution. The main objectives the project is as 
follows 

 To study demolition waste management policies 
of different countries.  

 To study the role of regulatory authorities in 
demolition waste management.  

 To study the C and D waste generation, its 
sources and streams. 
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Sewage Water Quality Index of Sewage
Treatment Plant Using Fuzzy MCDM
Approach

Purushottam S. Dange and Ravindra K. Lad

Abstract Sewage produced from the human activity leads to pollute an environ-
ment. A tremendous environmental degradation because of less focus on pollution
due to sewage. Therefore, it is required to revise pollution control strategies. This
problem is taken into consideration and a feasible method is proposed for ranking of
Sewage Treatment Plants (STPs) based on their environmental pollution potential.
The sensitivity analysis is also includes in this study to see variation in the pollution
potential of STPs. This analysis can be used for making policy of paying tax on the
basis of pollution potential to control the pollution. The framed method explained in
the paper using Fuzzy Multi Criteria Decision Making (FMCDM) for ranking the
STPs is one of the important methods in decision problems. The case study is also
incorporated which relates to three Sewage Treatment Plants located in Pimpri
Chinchwad Municipal Corporation, Pimpri, Pune, Maharashtra, India.

Keywords Sewage water quality index ⋅ Fuzzy multi criteria decision making ⋅
Linguistic variable and ranking of sewage treatment plant

1 Introduction

Ever increasing pollution levels are primarily responsible for impairing natural
environment. The permissible limits set by the pollution control authorities permit
to discharge treated sewage of Sewage Treatment Plant in the receiving water
bodies (e.g. rivers, streams and alike). The water flow is depleting in water bodies
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