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Abstract - To guarantee compliance with regulatory criteria, users must concentrate their 
sewage/wastewater treatment procedure. The major goal of sewage treatment is to remove various 
polluting load ingredients such as Solids, organic carbon, nutrients, inorganic salts, and metals, 
pathogens, and so on from the environment. From the standpoints of both the environment and public 
health, wastewater collection and treatment that works is critical. The main goal of seawagewater  
management is to protect in a way that is beneficial to the environment that corresponds Issues of 
public health and socioeconomics. Treatment of sewage and waste water are carried out using a variety 
of in order of approaches to lower the amount of water and wastewater with organic material, with the 
Wastewater management's ultimate purpose being to minimise the amount of water and organic 
material that are used in wastewater  is to protect in a way that is beneficial to the environment that is in 
line with Public health and socioeconomic factors are important to examine. 
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INTRODUCTION 

Waste water is fluid waste disposed of by family unit 
homes, commercial properties, industry and 
agriculture, often containing a few contaminants due 
to the mixing of waste water from different 
sources.Waste water also called as sanitary, 
commercial, manufacturing, agrarian or surface 
runoff, based on the source. It is necessary to 
separate the term wastewater from the term 
wastewater, while the terms wastewater and 
wastewater are changed again and again.Sewage is 
contaminated with either waste or pee Sewage is 
generated by arrangements for living, hospitals, 
offices, extensions and so on. Sewage comprises 
domestic, urban or industrial liquid, typically 
organised through a canal or sewer (sanitary or 
joined); local sewage includes a broad variety of 
separate and suspended pollution, and is the major 
sources of pollutants and organic compounds that 
decompose (microorganisms that cause disease). All 
things considered, because pathogens are released 
into waste, all sewage from urban networks and 
urban organisations will contain some sort of 
pathogens, potentially referring to a present danger 
in general health. [1] 

WASTEWATERREUSE HISTORY 

In several countries in Eastern Asia and the Western 
Pacific, the ancient traditions of adding waste water 
containing human excreta to land has ensured soil 
resources for more than 4,000years and remain the 

key alternative for agricultural use in regions 
without sanitation (UNEP). Since the Minoan time 
frame, Europe has had examples of the reuse of 
rain water, ca. regarding B.C. C. (20) via 3000-
1.100. Land wastewater application is an ancient 
and fundamental practise that has advanced over 
time, measuring data, innovation in treatment and 
regulations through different stages of progress. 
Wastewater was also utilized by Mediterranean 
civilizations, as in the fourteenth and fifteenth 
hundreds of years in the Marcites of Milan and in 
the huerta of Vlencia and Northern Europe, as in 
Great Britain, Germany , France and Poland . 
Since 1850, the frameworks have been broadly 
utilized in the treatment/disposal of municipal 
wastewater. It set moving limitations on 
wastewater use for agricultural irrigation, the first 
to be controlled for reclaimed water use[2]. 

ENVIRONMENTAL EVALUATION OF 
REUSE OF MUNICIPAL WASTEWATER 

A Wastewater Treatment Plant's primary capacity 
is to limit the ecological effect of the release into 
normal water frameworks of untreated 
water.Wastewater Treatment plants may be able 
to obtain a resource from wastewater by doing 
tertiary treatment on the treated wastewater and 
reusing it in non-potable applications. Water reuse 
solutions are designed to deal with the issue of 
water scarcity while not exacerbating other 
environmental issues, necessitating an 
environmental evaluation.Comparisonof 
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environmental impact was done of producing 1 m3 of 
non-potable water derived from reclaimed, potable, 
and water that has been desalinated. Ozonation and 
ozonation with hydrogen peroxide disinfection 
treatment systems have similar environmental 
properties.[3] 

WASTEWATERREUSE QUALITY ISSUES 

Despite the long experience of seawage water reuse 
in different areas of the world, the problem of 
protection of wastewater reuse remains an enigma, 
mostly due to the high quality of reclaimed water. In 
any form of wastewater reuse, whether for agriculture 
or non-agriculture  use, health of pulic  is a main 
problem, specifically the long-term effect of reuse 
activities. Reasonable health risks are difficult to 
delineate and is a a topic that is still hotly debated. In 
order to remove or at least reduce the possible 
chances of spread of pathogens, adequate treatment 
systems must always be planned. Consideration of 
the hydro-geological system enables you to equate 
the efficiency of water reuse with the quality of 
alternative supplies for the same form of 
application.[4] 

DOMESTIC WASTE WATER TREATMENT 
PROCESSES 

1. Primary treatment comprises of holding the 
sewage incidentally in a tranquil bowl where weighty 
solids can settle to the base while the surface buoys 
with oil, oil and lighter solids. 

2.  Secondary treatment the disintegrated and 
suspended organic matter is eliminated by optional 
treatment. In oversaw living space, optional 
treatment is regularly done by native, water-borne 
miniature creatures. 

3. Tertiary treatment is once in a while 
characterized as anything over essential and optional 
treatment to permit dismissal into a profoundly 
touchyor delicate environment (estuaries, low-stream 
waterways, coral reefs). [5] 

SCENARIO OF WATER IN INDIA 

India is the 2 country in the world having the highest 
amount of precipitation. In our country 85% of Water 
is utilised for a variety of purposes farming, 10% for 
industry and 5% for domestic use.As per the World 
Water Institute, India will be a highly water stressed 
country from year 2020 onwards. The meaning of 
water stress is that a volume of less than 1000 m3 of 
water will be available per person per 
annum(Proceedings of the Trombay Symposium on 
Desalination and Water Reuse on the water situation 
in India, 2007). On an average the rainfall received in 
our country is 1200 mm, with maximum of 1100 mm 
in Cherrapunji and the minimum average rainfall in 
West Rajasthan of @ 250-300mm.[6] 

SYSTEMS OF INDIAN WATER TECHNOLOGY 

Consolidated water management schemes depend 
on supplies of fresh water, like rivers and lakes, in 
most cities. Chennai, for instance, needs to put in 
water from 200 km south, while Cauvery River, only 
95 km downstream, Bangalore gets its water. Where 
increasing demand is not fulfilled bysurface water 
supplies, groundwater reservoirs are being tapped, 
sometimes to excessive amounts. Delhi: The 
country's capital is already in the throes of a flood 
crisis; more would be required when the weather is 
hot and dry, when the condition gets particularly 
worse. With the widening demand-supply divide, 
Groundwater is being used in greater quantities. 
About 11 % of thethe municipality provides water. 
falls from groundwater sources and the remainder 
from the Yamuna Dam. The overall amount of 
groundwater collected owing to a vast number of 
tubewells (owned by people, businesses and filtered 
water companies) remains unregistered, though, 
difficult to estimate. Chennai: The three reservoirs, 
Poondi, Redhills and Cholavaram, with an overall 
storage ability of 175 MCM, In the region, there are 
several sources of public water.[7] 

IMPLICATIONS OF WASTEWATER REUSE 

Wastewater re-utilize has both negative and 
positive outcomes. Positive impacts include: job 
growth, food protection for poor urban and peri-
urban growers, efficient reliability of irrigation water 
and wastewater supplement reuse. Given the 
predictable availability of waste water, urban 
defenseless farmers and migrant specialists are 
guaranteed entire year work. Along Musi, 
Hyderabad in the peri-urban areas, almost 43 
percent of the utilization of family food units was 
discovered to be irrigated with waste water by 
paddy . The high supplement substance of 
wastewater assists farmers with saving on the 
expense of manure and its reliable gracefully helps 
increase the force of the harvests. Wastewater can 
also affect property values emphatically or 
negatively. Then again, it threatens the very 
positions it creates over the long haul because of 
the partial or no treatment of waste water. 
Agricultural waste water can be use in a variety of 
ways in the long run raises the salinity in the land, 
the heavy metals accumulating in the soil and, 
ultimately, the breakdown of the earth's structure. 
Thus, limited options for harvesting and diminished 
yields in the long run are achieved. The paddy 
(rice) yield has decreased by 40-50 percent along 
the Musi River near Hyderabad, where waste water 
is taken from the stream for irrigation. There is 
sufficient confirmation that groundwater has 
elevated salt levels in all irrigated waste water 
fields and is inadequately prepared for use. 
Significant elements in these regions are often high 
groundwater tables and waterlogging, in addition 
to. Wastewater comprises different bacteria, like 
protozoa &helminthes eggs, which can cause 
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illnesses that are of particular importance to human 
parasites in client frameworks and customers. 
Besides, waste water containing high enhancement 
levels can cause eutrophication and cause ecological 
imbalances in the waterways.[8] 

RESEARCH  METHODOLOGY 

Research Design 

It includes collection of raw water samples and 
sludge samples. Procedure for the analysis of water 
quality and the method adopted for the analysis of 
sludge produced. 

Collection of water samples 

Water samples were taken at a wastewater treatment 
facility with a capacity of 120 MLD (million litres per 
day) in Pune, India. Raw water from the upper end is 
supplied to water treatment plants. The water is 
collected and a channel through which in the inlet 
tank, where PACl is added as a coagulant and then 
enters the mixing tank for quick mixing for the 
coagulation process. 

Analysis of water samples 

Sludge samples are obtained from the same sludge 
for water treatment in Pune, India. Via the drain of 
the sludge, the chemical sludge produced in the 
clariflocculator unit is removed and aids in the 
disposal. The backwashing of spent filter beds to 
eliminate the tiny solids retained on the filter media 
requires SFBW, containing finer firm particles. The 
SFBW, along with the clariflocculator sludge, is also 
taken to disposal. The physicochemical properties of 
waste/residues produced from various treatment 
units differ. Clariflocculator sludge (CFS) and filter 
backwash solids (FBS) contained in the SFBW are 
then extracted separately and brought to the 
laboratory to examine their physicochemical 
characteristics. 

Quantification of sludge 

Taking into account the reaction of alum in the 
coagulation process and accounting for the sludge 
contribution from turbidity, the quantity of alum 
sludge formed can be closely estimated. In the water 
treatment plant, sludge generation is estimated using 
references in technical literature.The empirical 
formula for measuring sludge generation in water 
treatment plants where PACl is used as a coagulant 
was given by Cornwell and Roth (2010). 

Collection of sludge samples 

Sludge samples are collected from the same WTP at 
Pune, India. In the clariflocculator device, the 
chemical sludge generated is removed via the sludge 
pipe and leads to disposal. SFBW comprising smaller 

solid particles provides the backwashing of spent 
filter beds to removal of the small solids that attached 
on the filter media. The SFBW is also taken to 
disposal, along with the clariflocculator sludge. The 
physical properties of the substance of 
waste/residues produced from different units of 
treatment vary. Therefore, the Clariflocculator sludge 
(CFS) and filter backwash solids (FBS) found in the 
SFBW are separately extracted and taken to the 
laboratory to analyse their physicochemical 
properties. 

Characterization of sludge samples 

The dried CFS and FBS brought to the laboratory are 
pulverised to the desired particle size for further 
physicochemical study. Physical parameters such 
as particle size distribution, pH, moisture content, 
volatile matter, ignition failure, CFS and FBS were 
obtained from the WTP examination. A analysis of 
chemical structure, surface morphology and 
thermal behaviour is also under way. CFS and 
FBS particle size distribution is calculated by sieve 
analysis and hydrometer process in compliance 
with Indian norm IS 2720 (Part 4): 1985. As per 
the Indian Standard Soil Test Method: pH Value 
Determination (IS 2720 (Part 26): 1987), the pH is 
calculated. CFS and FBS heating in the furnace 
with a muffle and test methods for regular water 
and waste water were used to measure the quality 
of volatile matter and the absence of combustion 
(APHA, 1998). Energy dispersive X-ray 
fluorescence spectroscopy (ED-XRF) analyses 
the major chemical substances present in CFS 
and FBS, while trace elements are computed by 
wavelength dispersive X-ray fluorescence 
spectroscopy (WD-XRF). For researching the 
morphology of CFS and FBS, a Jeol model JSM 
6510 LV under scanning electron microscopy, 
SEM, is used. The examination of CFS and FBS 
minerals and screened with a Rigaku X-ray 
diffractometer (copper radiation, K-beta filter, 
0.05° stage, 40 kV, 30 mA) in order to collect  an 
X-ray diffraction (XRD) pattern of 2> varying 
between 10 ° and 85 °. The crystalline stages are 
known by the International Centre for Diffraction 
Data Archive Thermal behaviour is measured 
using the SDT Q600 TA method by 
thermogravimetric (TG) and differential thermal 
measurement (DTA). The samples are heated at a 
rate of 10° C per minute  under a nitrogen flow 
(100 mL/minute) to a maximum temperature of 
1000 ° C. 

RESULTS 

Raw Water Quality 

The raw water content, however, is almost stable, 
which changes greatly with the changing in 
seasons. As the  location of the raw water source 
is in India's northwestern corner., seasonal 
fluctuations directly affect the quality of raw water 
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in that area. In Figure 1, monthly shifts in the pH of 
raw water can be seen. The pH of raw water 
obtained at the plant is approximately 8.05-8.27 and 
the lowest mean monthly pH of 8.12±0.040 is 
observed for the month of April, while the highest 
mean monthly pH of 8.23±0.025 is observed for the 
month of July. As the estimated raw water pH value 
is about 8, the pH of the incoming raw water 
fluctuates greatly.[10] 

 

Figure 1: Monthly variation in the raw water's pH 

Sludge Quantification 

Figure 2,illustrates monthly fluctuations in WTS 
output throughout the tracking period. Figure 4.6 also 
offers a contrast between the measured WTS using 
the monthly mean TSS value and the TSS v/s 
turbidity connection. During the monsoon season, 
WTS output was found to be important, with a 
cumulative quantity of 10,635 tonnes in the month of 
July.[11] 

 

Figure 2: monthly fluctuations in WTS 

Sludge Characterization 

According to a number of research, determination of 
chemical compositions is important while selecting 
potential reuse options. Hence, prior knowledge of 
physical as well as To reuse and recycle sludge into 
safe and sustainable disposal alternatives, its 
chemical characteristics are required. In this study, 
CFS and FBS has been individually characterized for 
various physicochemical properties that have been 
assessed for selecting a particular sludge for further 
utilization in constructionindustry.[12] 

Morphological Characteristics 

First of all, the sample is prepared to grasp the 
surface morphology of CFS, to conduct the sample 
and then to analyse it by SEM by covering the CFS 
particles a thin coating of Au SEM is a qualitative 
way of defining the composition of the sludge and it 
can be summed up from the SEM photos that CFS is 
a heterogeneous mixture of irregularly shaped and 
variable-sized particles. 
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Figure 3 :SEM micrographs of particles with CFS 
magnification 

Mineralogical Characteristics 

The most important crystal phases of quartz (SiO2), 
albite (NaAlSi3O8), and calcite are found in the 
sludge (CaCO3). The diffractogram clearly shows a 
sharp and distinctive peak of the quartz mineral at 2 
theta = 26.55° with a very high amplitude of 4006 
counts per second. No significant XRD peaks 
associated with crystalline Al(OH)3, however, confirm 
that the Coagulants based on aluminium produce an 
amorphous Al(OH)3 precipitate. Certain crystalline 
structures as may be seen in the SEM can also be 
inferred from quartz minerals in the context of the 
XRD findings. 

 

Figure 4: XRD pattern of CFS 

Sludgeselection 

The physicochemical properties of CFS and FBS 
presented above have been assessed and FBS has 
been found to be best suited to the purpose and 
scope of recycling sludge as an additional cement 
material. FBS has about 54 percent silt and clay 
particles thinner than 75 μm, while fine sand of 
uniform size ranging from 150-75 μm constitutes 
about 78 percent of the CFS. Kaolinite minerals 
exhibiting pozzolanic activity are also found in the 
FBS. The other physicochemical properties of FBS 
also matched the raw material properties required in 

order to prepare pozzolana calcined clay as per IS 
1344:1981. FBS is therefore selected for calcination 
and the CFBS obtained is investigated for possible 
use in the construction industry[13] 

CFBs Pozzolanic Activity 

Pozzolanic materials are characterised by their ability 
to generate hydration products when reacting with 
Ca(OH)2 depending on the composition of the 
Portland cement, with or without the calcareous filler; 
the vitreous phase content and composition; the 
specific surface area of cement and pozzolana; and 
the ratio ofpozzolana and cement reported that if it 
consumes at least 330 mg of Ca(OH)2/g of the 
substance, a substance is classified as 
pozzolanic. Around 560 mg Ca(OH)2/g of CFBS is 
consumed by CFBSimplying a high level of 
pozzolanic activity. CFBS therefore is suitable for 
usage as a synthetic pozzolana and can be used 
in the preparation of concrete or mortar as a 
partial cement substitute. 

CONCLUSION 

Quantification of sludge has not been done and 
reported in such a detail earlier to present study. 
The WTP has been monitored for one complete 
year covering the effects of entire seasonal 
change on the raw water quality and hence, WTSs 
so forth. Earlier studies have reported the 
physicochemical characteristics of collectively 
obtained after the coagulation-flocculation and 
filtration of the raw water. However, in this study, 
CFS from clariflocculator and FBS from filtration 
unit have been individually investigated for 
exploring the better opportunity of utilizing the 
waste/residue from the WTP. A novel approach 
for utilizing FBS in the form of CFBS has been 
proposed and investigated for beneficial reuses in 
the construction industry. 
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