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ABSTRACT 
The present study being carried out is for the feasibility study of the treated effluent from the 
sewage treatment plant for the reuse purpose for some of the industries at nearby area of 
domestic effluent plant, they are within two km distance and also it was reported for the acute 
shortage of their water demands for various industrial purposes. The city is facing nearly 100 
lpcd water shortage. The effluent plant is running on its full capacity and it can be a promising 
source for solution of industrial ware usage as it is nearby available. In this study trial for the 
quality to be achieved, analysis and treatment on waste water has been done in a direction to get 
the usage of the water for industrial purpose. Also estimation of its basic and maintenance cost is 
done to find out recovery of the cost. It is observed that it is techno economical solution which 
can be really implemented. The sampling and analysis for 8 months was done and considering 
the average values the estimations were done. 

Key Words : Sewage treatment, Waste water, PH, SS, BOD, COD, Chlorination, Filtration, 
Ion Exchange, Ultra violet, Reuse 

 
INTRODUCTION 

The recent trend towards the use of reclaimed 
municipal wastewater for purposes such as 
landscape, various non-potable industrial uses 
and food crop irrigation, ground water 
recharge, and recreational impoundment often 
requires tertiary or advanced wastewater 
treatment. This water reuse applications result 
in exposing the public reclaimed wastewater, 
thus assurance of microbiological and, 
particularly, virological safety is of up most 
importance.  The principal treatment processes 
and operations for reuse in these situations are 
similar to surface water treatment for potable 
water supply both normally include chemical 
coagulation, sedimentation, filtration and 
disinfection. The high degree of pathogen 
removal achieved by a properly operated 
treatment system ensures the safety of the 
reclaimed wastewater. To achieve efficient 
virus removal or inactivation in tertiary 
wastewater treatment, two major operating 
criteria must be met. The effluent must be low 
in suspended solids and turbidity prior to 

disinfection to reduce shielding of viruses, 
chlorine demand and sufficient disinfection 
dose and contact time must be provided for 
wastewater.1-5 Because of increasing waste 
production and public concerns about the 
environment, it is desirable to recycle materials 
from building demolition.6 
Review of similar work done in the past 
In India, hardly 25-30% waste water is getting 
treated to the satisfactory level. Although the 
central and state governments are pumping 
huge money in the sanitation sector, unless 
some policy changes such as making it 
mandatory for all Urban Local Bodies (ULBs) 
to utilize their treated waste within their 
boundaries, there will not be any significant 
change in the wastewater management 
scenario in India, especially in the urban sector. 
The Multi Criteria Decision Making (MCDM) 
approach was applied for arriving at the 
sustainable waste water management option 
for Pune City. It was found that recycle and 
reuse within the polluter’s boundary was the 
most preferred option for Pune city.7        

Another  case  study  is Tiruppur town, located  *Author for correspondence 
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on the bank of Noyyal river, Tamil Nadu, India. 
Noyyal is a tributary of river Cauvery. There 
729 bleaching and dying units are in operation 
in Tiruppur area. These units generate96.1 
million litres per day (MLD) of wastewater. 
Initially, they discharged untreated effluent 
into the river. In year 1997, after the Tamil 
Nadu Pollution Control Board8 (TNPCB) 
directions they installed 8 Common Effluent 
Treatment Plants (CETP) and individual 
effluent treatment plants (IETP) consisting of 
physical, chemical and biological treatment 
process. Even then, the treated effluent from 
the CETPs and IETPs did not meet the Total 
Dissolved Solid (TDS) and chloride standards. 
The discharge of high TDS and chloride 
effluent into Noyyal river had significantly 
affected the river water quality, groundwater 
quality as well as the Orathupalayam dam 
which is constructed across Noyyal river at 32 
km downstream of Tiruppur. In year 2006, the 
honorable High Court of Madras and TNPCB 
directed the bleaching and dyeing units to 
install Zero Liquid Discharge (ZLD) plant 
consisting of RO plant and reject management 
system.  At  present  there  are  17 CETPs with  

ZLD plant are inoperation. The treated effluent 
is reused by the member units.9The pilot scale 
study based on the combination of the 
activated sludge process and reverse osmosis 
process was considered for the case study of 
Tanner industry in Tamilnadu. From the result 
it can be seen that the combination of sludge 
process (Biological process) with membrane 
system showed satisfactory results in case of 
waste water treatment reuse and recovery in 
the tannery industry.10 

MATERIAL  AND  METHODS 
The plant selected is of a capacity of Sewage 
flow 43,000 cum./day.It contains the units as 
below.Inlet screen, main pumping station, inlet 
chamber, screen chamber, grit chamber, 
parshall flume, UASB reactor, pre aeration 
tanks, return sludge slump, secondary clarifier, 
sludge thickener, sludge drying beds.11-14 For 
the selected plant, the design raw sewage 
characteristics (avg.) is shown in Table 1. 
Design treated sewage characteristics are 
shown in Table 2. 
Fig. 1 gives overview of the units in a 
sequence for a process diagram.  

Table 1 : Design raw sewage characteristics 
S/N Parameters Value 
1 pH 6.5 to 8.0 
2 Suspended solids (mg/lit) Less than 360 
3 BOD5 (mg/lit) Less than 350 
4 Total COD (mg/lit) Less than 650 

Table 2 : Design treated sewage characteristics 
S/N Parameters Value 
1 pH 6.5 to 7.5 
2 Suspended solids (mg/lit) Less than 20 
3 BOD5 (mg/lit) Less than 20 
4 Total COD (mg/lit) Less than 100 
5 Oil and grease (mg/lit) Less than 10 

  
 
 
 
 
 
 
 
 
 

Fig. 1 : Line diagram of the effluent treatment plant 
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Present status of water supply 
It is observed that the daily water consumption 
by the industry is about 600 cu.m. 90% of the 
total raw water demand is supplemented by 
means of Tankers from outside local bore 
wells. The cost of purchase of the water is Rs. 
150 /- per tanker of 10 cu.m capacity. Thus the 
company incurs huge investment on purchase 
of raw water from outside bore wells. A 
possibility of using the treated sewage water 
from one of the municipal plant nearby was 

explored, as an alternative source of water 
demand. We tried to find out a technically 
suitable and economically viable solution in 
the interest of the company and conservation 
of the water, a precious natural source of life. 
For five months the samples were collected 
and characteristics of the samples was found 
out which is indicated in Table 3 as shown 
below.From the above lab work, the maximum, 
minimum and average values are determined 
for the selected plant. It is shown in Table 4.  

Table 3 : Composite samples as collected from  sewage treatment plant –SST outlet 

Parameters 
Sample 

characteristics 
Month 1 

Sample 
characteristics 

Month 2 

Sample 
characteristics 

Month 3 

Sample 
characteristics 

Month 4 

Sample 
characteristics 

Month 5 
pH 8.38 9.22 8.4 8.23 8.7 
D.O. 5.8 4.7 3.9 3.9 4.1 
Temp. 25.9C 29.3C 28.75C 29C 26C 
Turbidity 18 NTU 14 NTU 26 NTU 27 NTU 5 NTU 
Odor Objectionable Objectionable Objectionable Objectionable Objectionable 
T.S. 729 673 1238 842 2430 
T.D.S. 695 652 690 672 1442 
S.S. 34 21 548 170 988 
T.H. 252 284 276 268 260 
C.H. 472 420 555 492 480 
C.O.D. 42 115 190 132 8 
B.O.D. 18.5 50 120 80 6 
Sulphate 53 57 75 35 8.2 
Phosphate 5.2 5.2 7.8 3 1 
Chlorides 125 89 161 183 160 
NH3-N 34 7.5 24.6 21 20 
Org. Nitr. 26 38.4 11.4 8.1 6.5 
MPN >1600 >1600 >1600 >1600 >1600 
TBC 34250 34500 26600 33700 12150 

Note: All Values in mg/lit except pH, MPN and total bacterial count 
Table 4 : Composite samples as collected from sewage treatment plant–SST outlet 

Parameters Maximum value Minimum value Average value 
pH 9.22 8.23 8.58 
D.O. 5.8 3.9 4.48 
Temp. 29.3 C 25.9 C 27.8 C 
Turbidity 27 NTU 5 NTU 18 NTU 
Odor Objectionable Objectionable Objectionable 
T.S. 2430 673 1182 
T.D.S. 1422 652 830 
S.S. 988 21 352 
T.H. 284 252 268 
C.H. 555 420 484 
C.O.D. 190 8 97 
B.O.D. 120 6 55 
Sulphate 74 8.2 46 
Phosphate 7.8 1 4.4 
Chlorides 182 87 143 
NH3-N 34 7.5 21 
Org. Nitr. 38.4 6.5 18 
MPN >1600 >1600 >1600 
TBC 36000 12200 28200 

Note: All Values in mg/lit except pH, MPN and total bacterial count 
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Treatability studies 
The aim of the Treatability studies is to meet 
with the water quality standards. MPN and 
Bacterial Count, BOD and COD, Suspended 
Solids, Total hardness, Carbonate Hardness, 

Odor and Color are the parameters to be 
treated to have results within desired limit. 
Various treatments carried out as stated below. 
First is chlorination as shown in Table 5 and 
Fig. 2 Chlorination at various chlorine doses.3-8 

Table 5 : Treatment of chlorination at various doses to achieve break point (Optimum) dose 
of chlorine 

Bottle no. 

Amt. of 
sample 
taken 
(ml) 

Applied 
Cl2 

mg/lit 

Remaining 
chlorine in 

mg/lit 

Exact 
chlorine 
demand 

Chlorine 
dose (ml) 

Exact dose 
mg/lit 

0 200 0.00 - - 0.2 00.200 
1 200 2.50 0.709 1.791 0.2 01.991 
2 200 5.00 1.063 3.937 0.2 04.173 
3 200 7.50 1.595 5.905 0.2 06.105 
4 200 10.0 2.480 7.520 0.2 07.720 
5 200 12.5 3.190 9.310 0.2 09.510 
6 200 15.0 0.709 14.291 0.2 14.491 
7 200 17.5 1.770 15.730 0.2 15.930 
8 200 20.0 2.660 17.340 0.2 17.540 
9 200 22.5 3.722 18.778 0.2 18.978 
10 200 25.0 5.140 19.860 0.2 20.060 
11 200 27.5 6.910 20.590 0.2 20.790 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 : Graphical representation of residual chlorine v/s applied chlorine dose 
showing break point chlorination for first sampling 
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Table 6 :  The inlet and final outlet after chlorination carried out 

Parameters Inlet composite sample 
characteristics 

Outlet characteristics 
pH 8.38 7.90 
D.O. 5.8 - 
Temp. 25.9C - 
Turbidity 18 NTU 16 NTU 
Odour Objectionable Unobjectionable 
T.S. 729 850 
T.D.S. 695 825 
S.S. 34 20 
T.H. 252 184 
C.H. 472 465 
C.O.D. 42 32 
B.O.D. 20 12 
Sulfate 53 45 
Phosphate 5.2 4.8 
Chlorides 125 260 
NH3-N 34 30 
Org. Nitrogen 26 15 
MPN >1600 Nil 
Total Bacterial Count 
 

34250 
 

Nil 
Note: All values in mg/lit except pH, MPN and total bacterial count 

Table 7 : The reduction in parameters after each stage of treatments carried out for second  
sampling 

Parameters Sample  
characteristic 

Characteristics 
after coagulation, 
flocculation and 
sedimentation 

Characteristics 
after filtration 

Characteristics 
after softening 

using ion-exchange 
process 

Characteristics of 
filtered effluent 
after ultra violet 

radiations 

pH 9.22 8.57 8.5 7.6 7.2 
D.O. 4.7 4.2 4.0 3.5 3.0 
Temp. 29.3C 29 C 29 29 29 
Turbidity 14 NTU 6 NTU 2 NTU 2 NTU 2 NTU 
Odor Objectionable Unobjectionable Unobjectionable Unobjectionable Unobjectionable 
T.S. 673 856 870 655 652 
T.D.S. 652 846 865 650 647 
S.S. 21 10 5 5 5 
T.H. 284 280 279 14 280 
C.H. 420 415 413 8 414 
C.O.D. 115 95 52 35 50 
B.O.D. 50 42 24 12 15 
Sulphate 57 68 72 71 75 
Phosphate 5.2 4.2 4.2 3.9 4.0 
Chlorides 89 124 134 130 135 
NH3-N 7.5 7.0 7.0 6.9 7.0 
Org. Ntr. 38.4 35 35 34 30 
MPN >1600 >1600 >1600 >1600 Nil 
Total 
Bacterial 

34500 
 

34500 
 

34500 
 

34500 
 

Nil 
 Note: All values in mg/lit except pH, MPN and total bacterial count  
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The sampling was done for treatability 
studies in lab work. Here instead of 
chlorination, the path as the sequence of 
treatment was tried as coagulation, 

flocculation, sedimentation filtration, ion 
exchange and chlorination was followed and 
results for the same are shown in Table 8 as 
below. 

Table 8 : The Reduction in parameters after each stage of treatments carried out on third 
sampling 

Parameters Sample 
characteristics 

Characteristics 
after coagulation, 
flocculation and 
sedimentation 

 

Characteristics 
after filtration 

Characteristics 
after chlorination 

Characteristics 
after chlorination 

treatment and  
softening using 
ion exchange 

pH 8.4 8.25 8.2 7.9 7.8 
D.O. 3.9 3.5 3.5 3.0 3.0 
Temp. 28.75C 29 29 29 29 
Turbidity 
 

26 NTU 15 NTU 5 NTU 5 NTU 2 NTU 
Odour Objectionable Unobjectionable Unobjectionable Unobjectionable Unobjectionable 
T.S. 1238 955 760 740 550 
T.D.S. 690 692 694 693 543 
S.S. 548 263 66 - 7 
T.H. 276 270 268 267 20 
C.H. 555 550 549 546 10 
C.O.D. 190 115 94 76 28 
B.O.D. 120 85 54 25 10 
Sulphate 75 115 120 100 97 
Phosphate 7.8 7.5 7.4 6.5 6.5 
Chlorides 161 248 255 270 260 
NH3-N 24.6 20 18 12 11 
Org. 11.4 11 11 10 9 
MPN >1600 >1600 >1600 >1600 Nil 
Total 
Bacterial 
Count 
 

26500 
 

26500 
 

20000 
 

Nil 
 Nil 

Note: All values in mg/lit except pH, MPN and total bacterial count 

For the present study, the analysis of treated 
effluent from the sewage treatment plant was 
carried out and studying the results, the various 
treatments were given in the laboratory with 
reference to the reuse possibilities for the 
industries on the downstream of the plant.The 
primary, secondary and tertiary treatments are 
tried in different alternatives and good results 
could be achieved for the taken case study of 
sewage treatment plant.  
The process of disinfection by 6% pure NaOCl 
with 15-mg/lit doses removes effectively all 
the major impurities and the treated effluent 
can be used in large quantity. If the treated 

effluent is treated by coagulation and 
sedimentation using alum 20 mg/lit of 
optimum dose and 30 min. detention time, the 
turbidity remains less than the permissible 
limit and as the pH of the treated effluent gives 
the optimum results, here pH adjustment is not 
required. 
The treated effluent from clarifier when treated 
on laboratory scale by preparing a filter column 
having, diameter= 4.8 cm, gravel size = 2.36 – 
3.25 mm, Coarse sand size = 1.7 – 2.36 mm, 
Fine sand size= 1.18 –1.7 mm and with  a  flow  
rate of 10 ml/minute, C.O.D. and solids of the 
effluent are reduced to a max. limit. 
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The actual field study with more control devices 
may give some better results than this. This type 
of treated effluent can very well be used for 
industrial purpose. 
If this treated effluent after filtration is required 
to be reused for boiler feed purpose where 
hardness required is < 50 mg/lit, then ion 
exchange treatment gives the hardness below 20 
mg/lit which is fit for boiler feed purpose. The 
hardness removal by lime treatment also reduces 
the hardness by about 50%. 
The treated effluent was given the disinfection 
treatment by passing from UV lamp in the 
laboratory by the bacthwise and continuous 
condition for 10 min and 12 min duration, at a 
rate of 10 ml/min at the outlet. The treated 
effluent was having MPN <2 and total bacterial 
count nil. This shows that UV treatment is more 
effective for disinfection. But for more quantity 
the method may not be economical. 
After coagulation, sedimentation and filtration 
the disinfection was carried out with 15 mg/lit 
dose of 6 % pure NaOCl which reduces MPN <2 
and total bacterial count about nil. 
Disinfection by chlorination after removal of 
hardness by ion exchange was also carried out 
which gives the results as MPN. 

RESULTS  AND  DISCUSSION 
The treated sewage effluent characteristics and 
after giving polishing treatment as shown below, 
all parameters are meeting the standards for 
reuse.  
To overcome the shortage of water by the 
industries if the water is purchased from private 
agencies by tankers, then the conveyance of 
treated wastewater (sewage) from the treatment 
plant by providing surge tank near the outlet of 
the secondary clarifier at required height with 
necessary pumping and then it is being conveyed 
by cast ion pipe/ R.C.C.  Pipes of required size 
will be more economical. 
Regular and sufficient quantity of treated effluent  
will  be  available  for  all  the seasons  
because very small quantity  (600 m3/day) will be 
taken from a very big capacity (43 MLD) of 
sewage treatment plant is needed. However, the 
consistency of getting sewage water needs to be 
ascertained from sewage treatment plant. As the 
sewage treatment plant is functioning on the new 
technique   of  UASB  (upflow  anaerobic  sludge  

blanket), the quality of the treated effluent will be 
uniform provided plant works consistently and 
the tertiary treatment plants provided for 
individual industries will have only limited type 
of treatments as per the requirement of the 
treated effluent; in their industry individually. 
By comparing all above laboratory scale studies 
and detailed treatability studies for polishing 
treatments to the treated effluent from Sewage 
Treatment Plant which indicates that one most 
practicable and easily operational Solution of 
treatment as coagulation, sedimentation, filtration 
and disinfection by chlorination. 
In the scheme 1, which includes the basic 
treatment units consisting of inlet collection 
pump, alum dosing tank, flash mixer, flocculator, 
clarifier, intermediate collection tank and final 
collection sump which are common. After this 
basic treatment, the first scheme includes 
chlorination system, pressure sand filter (25 
m3/hr), softener (6 m3/hr), are considered. The 
total capital cost for 600 m3 of flow is about 40 
lakhs Rs. And the total operating cost per cum. 
including the cost of transportation of treated 
effluent from sewage treatment plant to plant site 
at 1.5 km distance is Rs. 14 /cum. 
In the scheme 2 which includes the basic 
treatment units consisting of inlet collection 
pump, alum dosing tank, flash mixer, flocculator, 
clarifier, intermediate collection tank and final 
collection sump which are common. After this 
basic treatment, the second scheme includes UV 
modules (3 no. & each of 10 m3/hr capacity) , 
pressure sand filter (25 m3/hr), softener (6 
m3/hr),are considered. The total capital cost for 
600 m3 of flow is about 60 lakhs Rs. And the 
total operating cost per cum. including the cost of 
transportation of treated effluent from sewage 
treatment plant to plant site at 1.5 km distance is 
Rs. 12 /cum. 

CONCLUSION 
This sewage treatment plant providesgood 
quality waste water which after treatment 
meets with criteria for reuse of wastewater. 
The treatment as per scheme 1 i.e. of inlet 
collection pump, alum dosing tank, flash mixer, 
flocculator, clarifier, intermediate collection 
tank and final collection sump is techno 
economical solution, so it is suggested. 
Looking to the budgetary capital cost and 
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operating cost of each scheme of polishing 
treatment, the treatment of chlorination is 
found to be most techno- economical solution. 

RECOMMENDATIONS 
1. For all seasons, considerable variation in 

characteristics of treated effluent may 
come. For design, hourly samples can be 
taken and all season analysis can be done. 

2. The plant has to be run successfully and it 
must give equally good quality effluent as 
at the time of sampling. 

3. The industry, which wants to reuse the 
treated sewage, should be nearby sewage 
treatment plant. If by somehow, the 
industry shifts somewhere, this analysis 
will not be useful. 

4. Provision should be made for increasing 
the capacity of the whole system if 
necessity arises. 
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