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Pilot scale engineered constructed wetland was established with vertical ! ow and intermittent infusion of 
wastewater at University of Agricultural Sciences, Dharwad, Karnataka, India with a treatment capacity 
of 50 m3 per day. Macrophytes such as Typha latifolia and Bracharia mutica established in the constructed 
wetland were evaluated for their ef" cacy in improving the quality of the domestic wastewater from March- 
2015 to Feb- 2016. The macrophyte Typha latifolia induced greater reduction of TS (35.8 %), TSS (45.9 %), 
TDS (30.5 %), BOD (34.8 %), COD (37.4 %), potassium (47.6 %), Ca+ Mg (36.3 %) and Na (35.3 %) while, 
Bracharia mutica was ef" cient in reducing total nitrogen (39.3 %), nitrate nitrogen (45.4 %) ammoniacal 
nitrogen (40.8 %) and phosphates (45.9 %). Both Typha latifolia and Bracharia mutica induced moderation in 
the quality of the sewage water in respect of SAR, RSC and chloride content (3.8, 0.36 and 3.2; 4.2, 0.25 and 3.9, 
respectively) as against the raw sewage water (4.8, 0.34 and 5.1). Results indicated that use of combination 
of macrophytes is ideal for wetland planting for overall improvement in the quality of the domestic sewage 
water for its utilization. 
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Raw domestic sewage water is commonly used as a source of irrigation water in the peri urban area as it 
supplements the required crop nutrients. A " eld experiment was conducted at University of Agricultural 
Sciences, Dharwad during Kharif, 2015 to study the effect of six different source of water on the performance 
of green chilli. Signi" cantly higher chilli yield were recorded in the plots irrigated with domestic untreated 
sewage water (17.58 t/ha) compared to fresh water (13.31 t/ha) and treated sewage water (14.63 t/ha) and 
was on par with fresh water altered with domestic sewage water (16.28 t/ha), fresh water altered with 
treated sewage water (16.18 t/ha) and treated sewage water altered with domestic sewage water (15.6 t/
ha). Water productivity of chilli were signi" cantly higher with domestic sewage water (32.39 kg/ha-cm) 
as compared to fresh water (26.75 kg/ha-cm) and treated sewage water (25.85 kg/ha- cm) and on par with 
other sources of water. Studies indicated that chilli irrigated with untreated sewage water was found to be 
better in terms of crop yield and water productivity as compared with other sources of water.

Engineered Constructed Wetland for Treating Domestic 
Wastewater

Water Applied and Water Productivity of Chilli under 
Different Source of Water
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Among the various environmental challenges, fresh water scarcity is predominant one. Hence, recycling 
and reuse of wastewater generated after proper treatment is the need of the hour. A " eld experiment was 
conducted at University of Agricultural Sciences, Dharwad during kharif 2015 to study the effect of six 
different source of water on the performance of brinjal. Signi" cantly higher brinjal yield were recorded in 
the plot irrigated with domestic untreated sewage water (17.43 t/ha) as compared to fresh water (15.28 t/ha) 
and treated sewage water (15.32 t/ha); but it was on par with treated sewage water altered with domestic 
sewage water (17.37 t/ha), fresh water altered with domestic sewage water (16.96 t/ha) and fresh water 
altered with treated sewage water (15.94 t/ha). Signi" cantly higher fruit weight per plant was recorded in 
the treatment irrigated with domestic sewage water (280 g/plant) as compared to fresh water (182 g/plant) 
and treated sewage water (205 g/plant). Water productivity was signi" cantly higher with domestic sewage 
water (32.39 kg/ha- cm) as compared to fresh water (26.75 kg/ha-cm) and treated sewage water (25.85 kg/
ha-cm) and was on par with other sources of water. 

Response of Maize to Drainage and Microbial Culture in Degraded Lands 
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Bio-methanated spentwash is the common waste generated from the sugarcane industry which is usually 
diluted and applied to land as disposal means. Field experiment was conducted during kharif, 2015 at 
Ugar khurd, Belagavi district, Karnataka to study the effect of different drainage systems and soil fertility 
management practices on maize crop yield. Treatments comprising of drainage systems (subsurface, surface 
and no drainage) as main plot and soil fertility management practices as sub-plot viz. Green manuring in-
situ (Dhaincha), use of press mud, microbial culture, green manuring in-situ  + microbial culture, use of 
press mud + microbial culture  and Control. Results indicated that among the drainage systems, signi" cantly 
higher maize seed yield was recorded in subsurface drainage (4775 kg/ha) compared to control (3952 kg/

Response of Brinjal to Untreated and Treated Sewage Water

Response of Maize to Drainage and Microbial 
Culture in Degraded Lands 

contd...
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The colour removal from textile industrial ef! uent is important to obviate water resources contamination. 
Amongst various processes coagulation is primarily used method for colour removal. In present study, the 
viability of utilising raw aluminium-based water treatment residuals (WTR) as a coagulant for dye removal 
from synthetic wastewater was accessed. Batch jar test were carried out suing a reactive dye (Cora" x G Yellow 
150% MER).  Maximum colour removal obtained was 60% at initial pH 3.0, however colour removal after 
centrifuge was 67-73% depending on " nal pH of system. Results were compared with the fresh coagulant 
(alum) shows similar trends at identical " nal pH of system. Arti" cial neural network (ANN) was applied to 
model the non-linear decolourisation process employing WTR. The performance of model was found very 
well, with correlation coef" cient (R2) value greater than 0.90. The results show that simulations employing 
ANN uni" ed non-linear behaviour of the system and model predicted and observed values are in close 
agreement of colour removal with each other. The study thus suggests WTR reuse can be a sustainable and 
low coast approach for colour removal.
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A pre-treatment or a pre-" ltration is an essential part for any " ltration system to work ef" ciently and prolong 
the " ltration duration,pre-" ltration systems should be selected,analysed, and maintained properly. ECO-
India aims at designing and developing cost-effective approaches for production of safe drinking water in 
rural area of Murshidabad, West Bengal which has arsenic contaminated ground water. Thustreatment of 
surface water source is one of the approaches to achieve this aim. The treatment system includes Horizontal 
Roughing Filter (HRF), Slow Sand Filter (SSF) and Activated Carbon Filter (ACF), where HRF is used as a 
pre-" ltration system before " ltration by SSF and ACF.
The basic aim to construct HRF is to lower the turbidity value of raw surface water before it enters SSF 

Water treatment residual reuse for colour removal: 
sustainability through reuse

Comparative analysis of roughing ! lter as pretreatment system 
in surface water treatment

ha) and was on par with surface drainage (4475 kg/ha). Among the soil fertility management practices, use 
of press mud and microbial culture recorded signi" cantly higher seed yield (4992 kg/ha) over control (3728 
kg/ha). Signi" cantly higher maize seed yield was obtained in combination of subsurface drainage with use 
of press mud and microbial culture (5659 kg/ha) over no drainage with no fertiliser and green manure (3476 
kg/ha).

contd...
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and prevent it from quick logging. Two no. of HRF unitsare constructed,one " lled with stone chips which 
are locally available at pilot site(HRF 1) and the other " lled with conventionally used gravels which are 
transported from outside (HRF 2). Comparison is done on the performance of both the units ensuring same 
quality and quantity of water to pass through them and also keeping the arrangements same for the units.
Varying performance of the two units is observed under varyingconditions.
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Keywords :  Anaerobic, Biomethanted, biochemical oxygen demand (BOD), chemical oxygen demand (COD), 

distillery spent wash, reverse osmosis, UV (Ultra Violet).
It is the crucial work to treat the distillery spent wash, distillery spent wash is the conspicuous features 
of the distillery industry which produce massive quantity of waste water. Distillery spent wash is highly 
complicated troublesome pollution, exhaustive unwanted dark brown colour residual liquid with very 
high COD, BOD, highly acidic pH.  Distillery industry is one of the highly polluted red industries which 
produce pollution, seven times higher than the population of India. Anaerobic (Biometahnated) treatment 
is the primary treatment to handle the raw spent wash generated during ethanol manufacturing. Anaerobic 
treatment removes the COD up to 70 % and the BOD up to 80%, respectively; it means post treatment is 
required to treat biomethanted distillery spent wash. In this paper a hybrid technique is implemented to 
treat biomethanated distillery spent wash. The hybrid technique includes a combination of different " lter 
media such as pre " lter, sand " lter, pre carbon " lter, reverse osmosis membrane " lter (R.O.), post carbon 
" lter and UV membrane " lter. The result revealed that signi" cant reduction in pH, colour and chemical 
oxygen demand was obtained. Hybrid techniques are successfully implemented to treat the biomethanted 
distillery spent wash.

M. De Sanctis*, G. Del Moro, C. Di Iaconi, A. Lopez.
Water Research Institute, CNR, Via F. De Blasio 5, 70123 Bari, Italy

*E-mail: marco.desanctis@ba.irsa.cnr.it

Keywords : Disinfection; Escherichia coli; Giardia lamblia; Cryptosporidium parvum; Protozoa.

In recent years the availability of high quality water is becoming a constraint in several countries. Agriculture 
represents the main world water user therefore, wastewater reuse in this area could increase the water 
availability for other needs. However conventional approach for wastewater treatment and reuse requires 

Hybrid Treatment to Biomethaneted Distillery Spent Wash

Wastewater reuse by an innovative biological reactor combined 
with sand ! ltration

contd...
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In present study, magneto-hydroxyapatite nanoparticles (MHA NPs) were synthesized with high surface 
potential, for an ef" cient and rapid removal of heavy metals. MHA NPs were characterized using ATR-
FTIR, SEM, EDX, TEM and XRD to analyzed morphological, elemental, particle size and crystalline behavior 
respectively. BET and VSM analysis were done to determine surface area, pore size, pore volume and 
magnetic susceptibility. Further, batch experiments for removal of Arsenite-As(III) as a model heavy metal 
were carried out to optimize various parameters such as pH of solution (2 to 12), MHA NPs dose (0.05 to 
0.5 g/L), As(III) concentration (0.2 to 4.0 mg/L) and contact time (5 to 300 min). Consequently, maximum 
removal of As (III) was found 98 % at optimized pH 6.5, MHA NPs dose 0.2 g/L, As(III) concentration 0.5 
mg/L and contact time 210 min. Adsorption process of As(III) followed Langmuir isotherm and a pseudo-
second-order kinetic. The maximum saturated monolayer adsorption capacity of As(III) onto MHA NPs was 
found 36.0 mg/g. Moreover, thermodynamics data reveals an exothermic and spontaneous adsorption of 
As(III). Additionally, effectiveness of MHA NPs for removal of various other heavy metals (Ni, Zn, Cd, Hg 
and Pb) was assessed from batch adsorption experiments in single solution system. 

An ef! cient posthaste removal of heavy metals using bio-ce-
ramic supported magnetic nanoparticles

large and complex plants which include tertiary disinfection processes (i.e. NaClO, UV radiation). The aim 
of this research was to provide a compact scheme for treatment and reuse of municipal wastewater based on 
Sequencing Batch Bio" lter Granular Reactors (SBBGR).Particular attention was dedicated to microbiological 
quality of water monitoring a wide group of indicators (Escherichia coli,Salmonella,Clostridium perfringens, 
Somatic coliphages, Giardia lamblia and Cryptosporidium parvum). The possibility of SBBGR enhancement 
with sand " ltration was also evaluated. The SBBGR removed more than 90% of suspended solids and 
chemical oxygen demand (COD), and about 80% and 50% of total nitrogen and phosphorous respectively. 
SBBGR resulted effective also towards microbial indicators removing from 1 up to 4 log units of these 
microorganisms. The addition of sand " ltration increased the disinfection ef" ciency of the system obtaining 
an additional removal of 1-2 log units. In conclusion, the biological treatment by SBBGR produced an ef! uent 
with properties already compatible with its agricultural reuse according to the WHO�s quality criteria. 
Furthermore, combining SBBGR and sand " ltration the plant ef! uent could even comply more restrictive 
reuse criteria.
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Following the recommendations of a city sanitation plan that was conducted for the city of Raisen in Madhya 
Pradesh by partner CEMDS with support from Wateraid, a decentralised wastewater treatment plant has 
been designed as part of the Saraswati project. With support from European Union parts of the city sanitation 
plan including the decentralised wastewater treatment plant (WWTP) have then been implemented. 
Implementation for the WWTP is still ongoing. The technology adopted was based on a trickling " lter. The 
plant is situated close to settlements and close to a location of religious importance. 

One of the main disadvantages of a trickling " lter is its aesthetic impact. In order to overcome this shortcoming, 
with the help of an architect different designs for architectural beauti" cation of the trickling " lter were 
elaborated. 

Based on those design options, then a household survey was conducted, where around 100 households 
were asked several questions related to their opinion on the design options for the trickling " lter, also using 
AHP methodology. Further, additional questions were asked related to general willingness to pay for the 
operation and maintenance costs of the wastewater treatment plant and questions to discover any correlation 
with the design preference for the trickling " lter.

The survey has shown that all households had strong preferences for one of the proposed options for 
architectural beauti" cation, with a clear majority for one of the options. It has further shown that households 
would be willing to pay up to around 300 INR/months for the O&M costs. However, in the median 
willingness to pay for O&M was 20�50 INR/month in addition to 50 INR/month current water tax, and also 
available cash was 50-100 INR in the median (one-sided 95% con" dence limits).

A detailed WTP analyses was then conducted with the collected data. The results will be presented in the 
presentation.
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The versatility in size, shape and morphology of nanoparticles introduces unique properties to nanoparticles-
based water treatment systems, providing high surface area for adsorption of ! uoride. Hence, nano-sized 

Does design of a wastewater treatment plant matter for its ac-
ceptance? Results from a study in Raisen, Madhya Pradesh

Comparative study of de" uoridation of water employing chem-
ically and biologically synthesized nanoparticles
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Grey water is the wastewater generated from kitchen, laundry, shower, ! oor washing, wash basin, etc. which 
is less polluted when compared with black water (toilet, faeces). An assessed total grey water production 
is 62% out of which 49% generation is from bathing (shower), 7% (hand washing), 27% (laundry) & 17% 
(kitchen). It is observed that swimming pool requires substantial quantity of water particularly for bathing 
of users before and after the use of pool quantity of grey water generation is 500-4000 lit/p/d approx. during 
winter and summer season, assuming 1000 lit/d generation from shower ensuing organic pollutant load in 
terms of BOD (11gm/d), COD (40gm/d) and TS (185gm/d) are found low in nutrient and microbiological 
contamination so deliberates better potential reuse by simple treatment resulting safer reuse for irrigation 
and toilet ! ushing.. This paper highlights the �Wall Treatment Process� to evaluate the most appropriate 
system to treat grey water by using indigenous and inexpensive material through linear wetland or bio-
" ltration.The expected treatment ef" ciency based on few week performance of the system have been observed 
through removal rates COD (80%), BOD (84%) and TSS (66%). Hence, this system can found to be " nest apt 
not only to deliver viable treatment technology, but also provides water for non-potable usages. Besides, it 
offers fresh water savings of more than 40%, improved aesthetics, and air quality of the locality and better 
acoustics and thermal control of the building.

Grey Water Treatment and its Reuse usingVertical Bio-wall 
System: A Case Study

zinc oxide was investigated for adsorption of ! uoride from water samples. These nanoparticles were 
synthesised both chemically and biologically (Bacillus coagulans). Characterization studies of both forms 
of nanoparticles i.e., before and after adsorption studies was done employing X-ray diffraction, Fourier 
transform infrared spectroscopy, scanning electron microscopy and energy dispersive X-ray analysis. The 
particle size was found to be in the range of 30-40 nm in both the processes. Batch studies for de! uoridation 
of water were conducted employing ZnO and TiO2 nanoparticles. To understand adsorption of ! uoride 
on to the nanoparticles, adsorption isotherms and adsorption kinetics were studied. The thermodynamic 
parameters for de! uoridation were also determined. In this study, we observed that both chemically and 
microbially synthesized nanoparticles were having the potential to adsorb ! uoride from aqueous solution. 
The microbially synthesized nanosorbents were found to be more viable, eco-friendly and green approach 
for ! uoride removal from drinking water and more preferred than the chemical method.
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A highly viscous titanium peroxide gel with unusual physical/structural characteristics has been prepared 
by using simple solution chemistry using titanium hydroxide and hydrogen peroxide. Freshly prepared 
titanium peroxide is water soluble and when aged for two days gets condensed/polymerised forming a 
highly viscous transparent yellowish gel of 8000 to 12000 cps viscosity. The polymerised titanium peroxide 
gel with 99.9% water and 0.1% solid content with zeta potential in the range of -35 to -80 mV exhibit the 
stable nature of the gel. Titanium peroxide to water ratio of the gel is about 1:1000, showing very interesting 
of network of polymerized titanium peroxide and water molecules forming a viscous gel.  The titanium 
peroxide gel when added to water, the titanium peroxide gets dispersed into water forming a suspension 
of " brous solid into water and the TEM study of the suspended solids showed the presence of titanium of 
peroxide nano stands of 1-2 nm thick and 30-40 nm in length clustered together forming a suspension in 
water. These titanium peroxide nano strands being negatively charged have been found to be an ef" cient 
adsorbent for metallic as well organic cationic species from aqueous solution. When added to an aqueous 
solution of methylene blue, the cationic dye molecules are instantaneously adsorbed on the titanium peroxide 
nano strands which settles down faster leaving crystal clear water behind which can be separated by simple 
decantation/" ltration process. These titanium nanostrands with adsorbed dye when exposed to sunlight, 
show very fast degradation of the dyes showing very high photocatalytic degradation compared to other 
photocatalysts such as Degussa P-25. Once the adsorbed dye on the nano strands is degraded then the nano 
strands can be reused again for adsorption of cationic dyes and for its further photocatalytic degradation 
using solar light.  Similarly the organic compounds, such as phenol, methanol etc. from waste water  have 
been  also photocatalytically degraded using titanium peroxide nano strands using solar light.  

Titanium Peroxide nano strands being negatively charged when added to aqueous solution containing 
metallic actions such as Cu2+, Ni2+, Fe2+, Fe3+, Au3+, Ag2+, As3+, the metallic ions were instantly adsorbed 
from aqueous solution by the nano strands by electrostatic attraction. The optical properties of the metal 
doped titanium nano strands changes  due to the color change to blue in case of Cu2+ and pink in case of 
Au3+ providing a very simple procedure for separation of metallic ions from aqueous solution. The metal 
ion grafted titanium peroxide nana strands showed higher photocatalytic activity than the initial titanium 
peroxide  nano strands due to the metal ions enhanced electron hole pair separation on the photocatalyst.

The titanium peroxide viscous gel has been characterised for its structural and optical properties using various 
characterization techniques such as FTIR, UV-VIS, TEM for structure property correlation. The synthesis of 
titanium peroxide nano strands has been scaled up on larger scale and the photocatalytic activity of these 
nanao strands has been tested on pilot plant scale and the results are quite promising. 

Considering the scalable preparation procedure, ease of recovery of catalyst by simple decantation/" ltration 
process for recycle, titanium peroxide nano strands show a very good potential for its use in waste water 
treatment and metal ion removal for water puri" cation

Titanium Peroxide Nano Strands:  An Ef! cient Adsorbent for Cationic 
Species from Aqueous Solution and A Very Active Photocatalyst 
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Irregular rainfall and depleting groundwater reserves in several parts of India have led to severe scarcity 
of irrigation water. Management of domestic wastewater needs immediate attention due to its impact on 
community hygiene. The study presents an innovative approach to address these issues by bridging the gap 
between shortage of irrigation water and surplus domestic wastewater.

�MORE WATER� provides an incentive to organizations for constructing sewage treatment plants (STPs) in 
rural areas assuring water for irrigation at a lower cost. A comprehensive study of the setup, working and 
management of select STPs led to this model.A rural agrarian household in Andhra Pradesh (India) typically 
spends about Rs. 6 per kilolitre to obtain water for use. Assuming an average per-capita water consumption 
of 80 litre per day, a sample village of 1000 people would require a STP of 52kilolitre per day (kLD) capacity.

Ef! uent of the STP would be a low-cost substitute for irrigation water that the farmer would have normally 
purchased. Considering the costs of construction and maintenance, the STP can operate at reasonable margin 
of Rs. 1.27/kL. A decentralized approach to this sustainable model would ensure involvement of the local 
community in maximizing effectiveness of water reuse.

�MORE WATER� � Model for Restructuring Wastewater Treatment 
Systems to make Ef" uent Reusable for Irrigation 
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In present study, magneto-hydroxyapatite nanoparticles (MHA NPs) were synthesized with high surface 
potential, for an ef" cient and rapid removal of heavy metals. MHA NPs were characterized using ATR-
FTIR, SEM, EDX, TEM and XRD to analyzed morphological, elemental, particle size and crystalline behavior 
respectively. BET and VSM analysis were done to determine surface area, pore size, pore volume and 
magnetic susceptibility. Further, batch experiments for removal of Arsenite-As(III) as a model heavy metal 
were carried out to optimize various parameters such as pH of solution (2 to 12), MHA NPs dose (0.05 to 
0.5 g/L), As(III) concentration (0.2 to 4.0 mg/L) and contact time (5 to 300 min). Consequently, maximum 

An ef! cient posthaste removal of heavy metals using 
bio-ceramic supported magnetic nanoparticles
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This poster demonstrates implementation of a 100 m3/d capacity sewage treatment plant using natural 
treatment system at Ordnance Factory Ambajhari, Nagpur. Natural treatment of sewage is enhanced by 
infusing improved anaerobic " lter media in Anaerobic reactor at primary stage for a substantial organic 
matter reduction, followed by providing a subsurface horizontal ! ow constructed wetland for removal of 
nutrients and remaining organic matter. River bed " lter media of different gradation (starting from bottom) 
30-60mm, 12mm and 2-6mm is provided in the wetland. Average sewage characteristics with respect to 
BOD, COD, TSS, TKN & TP considered in the design of decentralized STP are 150, 300, 300, 25 & 6 mg/l 
respectively. The treatment system was commissioned in January, 2016 and ef! uent obtained after the 
anaerobic " lter and constructed wetland has BOD, COD, TSS, TKN & TP concentration in the range of 40-60, 
80-100, 25-40, 20-26 & 5-7 mg/l and 10-20, 30-50, 5-10, 5-8 and 0.8-2.0 mg/l respectively. Treated ef! uent thus 
obtained is proposed to be further processed through pressure sand " lter, activated carbon column and UV 
disinfection for polishing and reuse for non-potable purposes. Primary sludge management is planned to be 
carried out through sludge drying reed beds.These studies are in progress.

Decentralized Techno-Economical Sewage Treatment 
Facility for Water Reuse in India: A Case Study

contd...

removal of As (III) was found 98 % at optimized pH 6.5, MHA NPs dose 0.2 g/L, As(III) concentration 0.5 
mg/L and contact time 210 min. Adsorption process of As(III) followed Langmuir isotherm and a pseudo-
second-order kinetic. The maximum saturated monolayer adsorption capacity of As(III) onto MHA NPs was 
found 36.0 mg/g. Moreover, thermodynamics data reveals an exothermic and spontaneous adsorption of 
As(III). Additionally, effectiveness of MHA NPs for removal of various other heavy metals (Ni, Zn, Cd, Hg 
and Pb) was assessed from batch adsorption experiments in single solution system. 
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A decentralized techno-economical sewage treatment facility of capacity 100m3/day is implemented at 
Ordnance Factory Ambajhari, Nagpur. Sludge generated from primary clari" er is proposed to be treated 
through sludge drying reed beds (SDRB). Solids concentrations in sludge vary between 3000�3500mg/
l. SDRBs are designed for sludge management to the tune of 5m3/day. SDRB vertical ! ow constructed 
wetlands, which are divided into three sectors, having " lter media (starting from bottom, washed gravel 
30-60mm, 12mm and sand 0.2-5mm) and planted with locally available plant Typha. Sludge slurry from the 
clari" er is fed in SDRB by gravity and measured through a ! owmeter. Solid particle trapped on " lter media 
and water percolates down and collected laterally and " nally discharged in collection sump. The " ltrate is 
then recycled to the outlet of the clari" er. Solids thus settled on " lter media are digested aerobically and 
converted into manure over a period of time. Nutrients in liquid are assimilated by plants and adsorbed on 
" lter media, thereby remove from sewage.

The SDRB system was implemented in January, 2016 and is under commissioning period. These vertical 
! ow systems are designed for 8-10 years of the sludge removal period and can serve for an inde" nite amount 
of time. The mineralized sludge can be reused as manure or " lling material. Therefore the system offers a 
sustainable and eco-friendly sludge management.

Sludge Drying Reed Beds Systems for Sustainable Sludge 
Management for a Decentralized Sewage Treatment Plant
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The evaluation of ! uoride concentration in 248 groundwater samples of Gorakhpur district, Uttar Pradesh, 
has provided useful insight into the extent of ! uoride contamination in the study area. It was found that 
! uoride concentration in 67 samples taken from India Mark-II hand pumps was higher than 1 mg/L. About 
73% of the groundwater samples have ! uoride concentration of 1.0 mg/L and 14.1% of the samples are 
within the range of 1-1.5 mg/L. Whereas 12.9% are beyond the maximum limit of 1.5 mg/L. The most 
affected block is Piprauli where 88.9% samples were found to have ! uoride more than 1.5 mg/L. This district 
is highly affected by both Japanese Encephalitis, Acute Encephalitis syndrome and the dietary surveys also 
indicated that there is severe malnutrition in this area. In view of the fact that the problem particularly lies in 
rural areas, the de! uoridation techniques involving simplicity of operation and low cost need to be adopted. 
It is also revealed that electrolytic de! uoridation process produces the treated water with 90 - 99% reduction 
ef" ciency of excess ! uoride. Along with this integrated ! uorosis mitigation should be adopted leading to 
water de! uoridation, reduction of ! uoride intake through foodstuffs and nutrient supplementation may be 
required.

Nitin Kumar Singh1, Absar Ahmad Kazmi2

1Research Scholar, Environmental Engineering Group, Dept. of Civil Engineering, Indian Institute of Technology, 
Roorkee, India- 247667 (Email: nitin261187@gmail.com; Mob. No: 7500789523) [Corresponding author]

2 Professor, Environmental Engineering Group, Dept. of Civil Engineering, Indian Institute of Technology, Roorkee, 
India- 247667; Mob. No. - +919837262698; Fax (Off): 91-1332-275568

Keywords : Affordability; Appropriate system; Cost utilization; Sewage treatment plants; Treatment 
performance; India

In present study, techno-economic assessment of 16 small scale sewage treatment plants six employing 
leading market treatment technologies in India, was done in terms of treatment performance, land 
requirement, capital investment required, operation & maintenance, overall cost of treatment, and electricity 
consumption, to select an appropriate treatment system using available resources.In this regard, a total 
of seven technologies i.e. anaerobic and/or aerobic, extended aeration (EA), moving bed bio" lm Reactor 

HEALTH BASED RISK ASSESSMENT OF FLUORIDE IN GROUND 
WATER OF GORAKHPUR, UTTAR PRADESH, INDIA

Techno-economic assessment of small scale 
wastewater treatment systems
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(MBBR), sequencing batch reactor (SBR), rotational biological contractor (RBC), and membrane bioreactor 
(MBR) were reviewed in this " eld study using a qualitative approach methodology. The results indicate that 
mean ef" ciencies are pragmatic and uniform across the different technologies except for onsite anaerobic 
systems. Land usage was calculated in the range of 0.125 - 0.8 m2/p.e. and 0.039 � 0.159 m2/p.e. for package 
and cluster type plants, respectively. The study analyzed approximate cost of treatment in the range of 0.44 - 
0.68 (±10%) paisa/litre and 0.23 - 1.23 (±15 -20%) paisa/litre for onsite package type and cluster type plants, 
respectively. For all the evaluated plants in this study, speci" c power consumption was analyzed in the 
range of 0 � 1 KWh/m3 from anaerobic to highly aerobic systems.
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Pesticides are widely used chemicals to prevent the crops damage caused by insects, diseases and other 
pests. Extensive uses of pesticides in crop protection and industrial exposure have been reported the cause 
for pesticides contamination to the water, soil and environment. Exposures to chemical pesticides cause 
serious environmental impacts. Because of their toxicity, carcinogenicity, and mutagenicity pesticides may 
cause undesirable impacts to human health. Pesticides residue in water is a major challenging task today 
to us. Number of pesticide residues from organochlorine (OC) i.e. HCH isomers, endosufan and DDT, 
organophosphorous (OP) i.e. chlorpyrifos malathion parathiuon ethion and herbicides i.e. butachlor, atrazine 
and pendimethalin detected in different water sources all over the world. Number of researcher studied on 
pesticides removal from water, and various innovative water treatment methods have been developed for 
pesticide removal. Present review article deals with the technical feasibility of various conventional and 
non-conventional adsorbents and focused to providing informations to low-cost adsorbents for pesticide 
removal. Carbonaceous and polymeric materials have been extensively used in adsorption processes for the 
removal of pesticides from aqueous solutions. Activated carbon (CAC, GAC, and PAC) is more common 
adsorbent for the treatment of water and wastewater. Polymeric adsorbents and their derivatives have been 
widely used as a potential alternative to activated carbon for pollutants removal from contaminated waters. 
Natural bio-polymers or polysaccharides are also found as good adsorbent for water treatment system. 
Polymeric materials are characterized with good properties for lower energy demands and, consequently, 
lower costs for regeneration of the adsorbents, in comparison with carbonaceous and other materials.

Removal of Pesticides from Contaminated Water by 
Different Adsorbents: A Review
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Waste water is treated biologically by using suspended growth system or attached growth system. However 
attached growth treatment system is preferredin many cases because of multiple bene" ts associated with the 
treatment. Rotating Biological Contactor (RBC) system is an excellent option for treatment of waste water. It 
is popular due to its simplicity, low energy cost, easy operationand high speci" c removal rate. Ef" ciency of 
RBC depends uponavailable surface area for growth of microorganism. 
A lab scale model of RBC was developed to test the performance of the model. Various modi" cations were 
incorporated while developing the model. The conventional rotating plates were replaced by specially 
designed arms assembly " tted with cup shaped attachments. The rotational speed and detention time was 
optimized and performance of the model was tested to analyze the ef" ciency. The performance of the model 
was tested for various iterations introduced by way of changing the media con" guration, type of media, etc. 
The present paper discusses various aspects related with treatment of waste water by use of RBC. The paper 
also discusses about the development, performance and optimization of the model. The results obtained 
during optimization and iteration wise performance will be presented in full length paper. 
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Providing safe water in rural India faces various challenges. Peoplerely on combinations of public and private 
sources and treatments to meet their needs. Although people�s behaviour can impact the quality of their own 
water, health risks are not always clear. Socio-economic factors impact the choice of water source, treatment 
and storage. We used quantitative microbial risk assessment (QMRA) to estimate the effect of these choices 
on health risk. Our study of the water use and perceptions in rural communities in Karnataka showed that 
people prefer traditional supplies such as open wells for various practical, cultural and religious reasons. 
People are also willing to pay for their water, primarily for convenience but also for (perceived) quality. This 
can be a house connection to public water supply, buying treated water from water vendors or investing in 
household water treatment. Through QMRA we showed that advanced centralized water treatment only 
provides protection when combined with physical and hydraulic distribution integrity (24h pressurized) 

EFFICIENCYASSESMENTOF RBC FITTED WITH 
SPECIALLY CONFIGURED CUP SHAPED ASSEMBLIES

Public health and socio-economic considerations 
of drinking water supply in India 
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and house connections. Until this is achieved,drinking water safety depends on decentralized or household 
level solutions. Awareness raising and training of the population are then the most important means to 
reduce health risks through water.
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In developing countries like India, the problems of sanitation increases due to the increase in population 
density accompanied by an increase in water consumption. Waste water with high levels of organic matter 
and total solidscause several problems such asoxygen depletion, toxicity, turbidity. Moving Bed Bio" lm 
Reactor is advanced technology adoptedfor waste water treatment which incorporates the bene" ts provided 
by both attached and suspended growth process.

The experimental study was carried out for treatment of domestic waste water by using combination of 
attached and suspended growth system assisted with MBBR. A lab scale model of attached and suspended 
growth system assisted modi" ed moving bed bio" lm reactor was developed to test the performance of 
the model. Various modi" cations were incorporated while developing the model which consisted of three 
compartments operated in series. The " rst compartment was " ltration unit, second compartment consisted 
of hollow paddles packed with media attached with a rotating shaft. The third compartment was operated 
as simple MBBR. The present paper covers the factors related with operation, maintenance and optimization 
of the model. The results obtained during the study in iterationswill be presented in full length paper.
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An in-plant survey followed by ! ow measurement was carried out in a typical factory producing about 
3200 tonnes rubber latex concentrate and 200 tonnes of, skill crepe rubber per year. The characteristics of 
wastewater from different sections as well as of combined waste water were studied on different occasions. 
The combined ef! uent had a BOD varying from 5240 to 6100 mg/1 and ammonia nitrogen content varying 
from 630-750 mg/1. Raising the pH to 11.0 and aerating for 1 hour reduced the ammonia nitrogen content 
by 83.1%. The BOD is reduced to 480 mg/1 by treating the combined wastewater after aeration for ammonia 
removal in an aerobic lagoon with a detention time of 30 days and a BOD loading rate of 0.1.4 kg/cu.m/day. 
The BOD of the wastewater could he reduced below 40 mg/1 by treating anaerobic lagoon ef! uent in an 
aerated lagoon with 7 days detention. Based on these studies treatment method is suggested. 

FEASIBILITY OF ATTACHED AND SUSPENDED GROWTH 
SYSTEM ASSISTED MOVING BED BIOFILM REACTOR

Wastewater Treatment options and Environmental 
Management in Rubber Industries
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Copper can be found in many wastewater sources including printed circuit board manufacturing process, 
electroplating industries, plating, wire drawing, copper polishing, paint manufacturing, wood preservatives 
and printing operations. Typical concentrations vary from several thousand mg/l from plating bath waste 
to less than 1 ppm from copper cleaning operations. Exposure to copper can cause metal fever, headaches, 
stomach aches, dizziness, vomiting and diarrhoea, and also may cause liver and kidney damage and even 
death.

The present study aims at using activated carbon produced from coconut coir dust as adsorbent to remove 
copper ions from stock solution of copper ions (made using copper sulphate) and then from industrial 
wastewater. The carbon from the coconut shell is to be activated by three different modi" cations, viz. alkali 
(sodium hydroxide and sodium bicarbonate), phosphoric acid and formic acid. Batch adsorption experiment 
is to be conducted to examine the effects of initial metal ion concentration, contact time, pH and temperature 
on adsorption of copper ions from the wastewater. The contact time, pH and temperatures are to be found 
out for all the three modi" cations. Freundlich models are to be made using the adsorption data obtained. 
The study aims at comparing the data obtained from all three modi" cations and analyzing them to obtain 
optimum values for different conditions and applying them for copper ion removal from the industrial 
wastewater.
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Rapid urbanization, population growth and limited land availability have increased the global issue of water 
crises and wastewater disposal. There is a need for a challenging design for sustainable, economical and 
reliable wastewater treatment system. In the present study, Moving bed bio" lm reactor (MBBR) technology 
based sewage treatment plant was designed and installed in 50 sites of 7 Tsunami affected districts of Tamil 
Nadu, India, using modular design concept. MBBR is an advanced technology which is a combination of 
attached and suspended growth processes and ! uidized condition is maintained in the reactor by providing 
diffused aeration from the bottom of the reactor. The installed Sewage treatment plant (STP) consists of high 

Removal of Copper Ions from industrial wastewater using 
appropriate modi! cations of coconut coir dust

Sustainable Decentralized wastewater treatment system for 
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rate MBBR reactor and tube settler forms heart of the treatment system to remove organic and suspended 
solids. The STPs were designed in 8 modules of capacity 55, 75, 100, 150, 200, 250, 300 and 450 KLD (m3/day). 
The total area requirement varied 0.64 to 0.746 m2/KLD 6 times lesser than conventional methods. The cost 
and economic analysis indicated that capital cost, recurring cost and total cost of treatment per KLD varied 
Rs.13, 620 to 23,980, Rs.384-880 and Rs.14, 094-24,575 respectively. Performance evaluation of the installed 
STPs at these 50 sites indicated removal ef" ciencies of 83-85% for TSS, 92-93% for BOD and 74-80% for 
COD. A computer aided design package was designed and developed for cost estimation and performance 
evaluation of the mathematical model formulated to predict the STP cost. The models formulated indicated 
that the accuracy was good.
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Introduction: There are physical, physico-chemical and biological methods of treatment exercised for 
industrial wastewater treatment. Normally Chemical Oxygen Demand (COD) and Biological Oxygen 
Demand (BOD) are expressed for quality of wastewater in terms of nature of pollutants. Cavitation can be 
in general de" ned as the phenomena of the formation, growth and subsequent collapse of microbubbles or 
cavities occurring in extremely small intervals of time (microseconds) releasing large magnitudes of energy 
over a very small location. The resultant effects are really spectacular. Hydrodynamic cavitation can simply 
be generated by the passage of the liquid through a constriction such as an ori" ce plate, valve or venturi.

Materials and Methods: The wastewater from nearly 175 different industries coming for the treatment in  
common ef! uent treatment plant at Waluj, Aurangabad which is having very high BOD and COD. The 
setup includes a holding tank of 10 liter volume, a positive displacement pump of power rating 1kW, control 
valves, and ! anges to accommodate the cavitating device in the main line and a bypass line to control 
the ! ow through the main line. The suction side of the pump is connected to the bottom of the tank and 
discharge from the pump branches into two lines; the main line and a bypass line.

Results: In the present work, degradation of wastewater of SML CETP Aurangabad has been investigated 
using hydrodynamic cavitation process. In this study, the effect of cavitation was examined for the different 
time intervals from 0 to 180 mins. Maximum COD & BOD removal achieved was 85% & 95 % respectively 
and removal was achieved in 150 mins.

Conclusions: The rate of degradation was found to be dependent on the ori" ce inlet Pressure.  The addition 
of H2O2 enhances the degradation rate due to additional hydroxyl radicals available for the oxidation of 
wastewater shows a synergy. However, this has also an optimum concentration of H2O2 beyond which, no 
further enhancement was observed.

HYDRODYNAMIC CAVITATION AS A LOW-COST WASTEWATER 
TREATMENT FOR COMMON EFFLUENT 
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This paper demonstrates that the use of decentralized systems such as DEWATS (Decentralized Wastewater 
Treatment Systems) approach to wastewater treatment have had more success and there is a need to make 
wastewater treatment people-centric and effective through the �waste to resource�- approach. The paper 
explores a few initiatives implemented which uses natural methods DEWATS for use in Sewage Treatment 
Plants (STPs) with household, urban and rural ef! uents. Such decentralized initiatives succeeded after 
broad issues of funding were taken into consideration. There is a need for capacity building of community 
institutions and participation by rural bodies in order to become aware, scale up and improvise these innovative 
approaches in the future at rural centers. Decentralized Wastewater Treatment Systems (DEWATS) is rather 
a technical approach than merely a technology package. Generically, DEWATS are locally organized and 
people-driven systems that typically consist of a settler, anaerobic baf! ed reactor, anaerobic " lter , Planted 
gravel " lter and a pond. The open pond or the polishing tank stores the remedied water and keeps it available 
for re-use. The system operates without mechanical means and sewage ! ows by gravity through the different 
components of the system. Domestic and non-toxic industrial sewage can be treated by this system. DEWATS 
applications are based on the principle of low-maintenance since most important parts of the system work 
without electrical energy inputs and cannot be switched off intentionally. DEWATS applications provide 
state-of-the-art-technology at affordable prices because all of the materials used for construction are locally 
available. DEWATS approach is an effective, ef" cient and affordable wastewater treatment solution for not 
only small and medium sized enterprises (SME) but also for the un-served (rural and urban) households in 
developing countries, especially South Asia. For instance, DEWATS can operate in individual households, 
at the neighborhood level and even in small and big factories not connected to sewage lines. DEWATS can 
also treat municipal waste. The recycled water is used for irrigation or for growing plants and is absolutely 
safe for human use. In certain urban areas the processed water is taken for use as ! ush-water in toilets with 
further post treatment.

DEWATS- DEcentralised WAstewater Treatment System
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