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Most of the compounds are transformed into persistent organic pollutants (POPs) and emerging 

contaminants (ECs). The pollutants that have a longer persistence in the environment are linked 

with the Global issues, for instance, Global Warming, Pollution of Water bodies, Emerging 

contaminants, Ozone column decline and upsurge in the virulent form of diseases across 

continents. Environmental pollutant monitoring is initiated to identify source, origin, quantity, 

dispersion, transformation, distribution, evaluation, concentrations, effects and actual trend of 

these inorganic and organic pollutants. Meteorological conditions and a variety of mathematical 

models can to an extent solve fate, effects and impact assessment related issues. Evaluation of 

origin, persistence, transformation, fate and effects of these pollutants on health can also be 

effectively done by Life Cycle Assessment (LCA). Both, in vitro models and biochemical assays 

have been well proven tools for rapid and accurate evaluation for toxicity at acute, chronic and 

sub chronic levels. Genomic analyses of microbial communities in the environment 

(metagenomics) have opened up new vistas to study and apply the tremendous potential of the 

natural microbial genetic diversity which was hitherto unknown or uncultivable. Moreover, 

enriched and genetically modified microorganisms can be applied to remove pollutants from 

contaminated sites (in situ bioremediation). In short, it is time to bring research findings closer to 

the market by delving on the development of remediation strategies for the natural and man-

made chemical compounds in air, water and soil. While these strategies may be developed 

separately, they need to be integrated on socio-economic, environmental and technological 

platforms for holistic environmental management. 

 

 

Prof. Indu Shekhar Thakur,  

Dean, SES, JNU, and Coordinator, UGC-SAP-DSA II 

Since last fifty years there has been a gradual depletion of natural resources 

and addition of anthropogenic compounds (inorganic and organic) in the 

environment, some of which are highly toxic and recalcitrant. This has 

affected all dimensions of the Environment: Air, Water, Soil and Biosphere. 



Report on 

National Conference on Environmental Pollutants: Impact Assessment and 

Remediation (NCEPIAR-2016) 

March 18-19, 2016 

The “National Conference on Environmental Pollutants: Impact Assessment and Remediation 

(NCEPIAR-2016)” was held at Jawaharlal Nehru University, New Delhi, India, on March 18-19, 2016. 

The conference was aimed to provide a niche interdisciplinary platform for discussing the ubiquitous 

and challenging problem of environmental pollutants across soil, air and water, their persistence and 

impact assessment and the possible remediation strategies. A total of 200 people attended and 

contributed to the success of the conference. 

 

The well-attended Conference was inaugurated by the Vice Chancellor, Prof. M Jagadesh Kumar in 

presence of the Dean SES, Prof. IS Thakur, faculty of SES, invited guests, speakers and students. The 

presiding guests of the Conference were the external experts for the UGC-SAP-DSA-II program, Prof. 

AK Kumaraguru, former Vice Chancellor, MS University, Tamil Nadu and Prof. GD Sharma, Vice 

Chancellor, Bilaspur University, Chhattisgarh. The convener of the conference, Dr. Meenakshi Dua, 

Assistant Professor, SES warmly welcomed all the participants and delegates and introduced the theme 

of the conference. She highlighted the opportune time the conference was being held coinciding with the 

rising global concerns on deteriorating environmental status and hoped that the talks and deliberations 

made during the sessions would be educating for the participants, specifically students. She apprised the 

audience that almost all of the conference themes were being represented and that out of a gratifying 

number of abstracts received the screening process of the review committee had selected presentations 

for each of the two oral and poster sessions organized theme-wise over the two days. She thanked all 

help extended to her in organizing the event and wished the conference success in fulfilling the intended. 

The Dean SES, Prof. IS Thakur, himself an academician with passionate interests in Bioremediation and 

Biofuels further elaborated on the scenario of environmental pollutants and said that the main objective 

of the conference was to bring together leading academic scientists and research scholars to exchange 

and share their study and research results. He reiterated that the conference presented an 

interdisciplinary forum to address the contemporary status of ‘Global Environment’ which has 
undergone significant changes in terms of accumulation of pollutants and to discuss recent innovations, 

concerns and practical challenges and the solutions adopted in the field of environmental pollution and 

remediation. He expressed his happiness at the enthusiastic participation and wished all well to the 

program. The Vice Chancellor, in his address congratulated the School for the event and lauded its 

continuous efforts in publishing research papers in reputed journals. While observing that the School 

had produced the maximum publications in the past one year, he also gently cautioned that the 

responsibility of the School is now even greater in ensuring that the quality of the publications is upheld 

and kept consistent in future. He wished the conference great success and wished all participants a 

pleasant time and stay. Prof. AK Kumaraguru, the external expert, also addressed the gathering 

appreciating the event and expressing his pleasure to be a part of it. 



 

The Keynote talk of the conference was titled “The long road to Environmental Science: looking back 

and ahead” and was delivered by Prof. Charles U. Pittman Jr., Emeritus Professor of Organic Chemistry, 

Mississippi State University, USA. Prof. Pittman whose illustrated career is dotted with a PhD in 

Chemistry (organic major) at the age of 24, post doctoral fellowship with a Nobel Laureate, an active 

duty in the US Army (Ordinance Corps), working on catalysis of solid rocket propellants, many patents, 

over 830 refereed publications, 400 invited lectures, editorial boards of reputed journals and supervising 

research career of more than 75 students, has also been an ace football player and a sprinter of his times. 

His talk culminated with a simple take-home message, “never be afraid of making a mistake or trying an 

idea that others may think has little merit. Fear of failure is terribly self limiting. Your Journey through 

life should be bold.” 

 

Finally, the formal vote of thanks was kindly proposed by Prof. Saumitra Mukherjee. He 

expressed his gratitude to the invited guests, speakers, all delegates, participants and to the Organizing 

Committee. He also extended hearty thanks to all student volunteers and staff and acknowledged the 

financial support from the University Grants Commission (UGC) and the ENVIS program of Ministry of 

Environment, Forests and Climate Change (MoEFCC). 

 

The Technical Session I (TS-I) and the Poster Session I (PS-I) on Day One of the Conference 

altogether spread over 4 hours saw 26 presentations being made collectively from Theme 1 (Air 

Pollution, Aerosol Physics, Noise Pollution, Meteorology, Environmental Modeling, Greenhouse Effect 

and Global Warming) and Theme 4 (Natural Resource Management and Sustainable Development, 

Environmental Parasitology, Dynamics of Ozone and Bioaerosols, Environmental Microbiology and 

Bioremediation, Geospatial Analyses and Informatics, Forest Ecology and Ecophysiology, Biodiversity 

and Conservation, Pollution Biology, Nanotoxicology and Cancer Biology, Environmental Toxicology 

and Human Health, Microbial Communities in Nature and their Interaction, Molecular analyses of 

microbes). TS-I was chaired by Prof. AK Kumaraguru and co-chaired by Prof. CK Varshney. The 

opening talk of TS-I was delivered by Prof. Sudha Bhattacharya on “Molecular analysis of Entamoeba 

histolytica – A common parasite in the Indian Environment”. She informed that she had worked in this 

field of research during the last 36 years and the presentation was out of her findings. To start with, she 

explained the life history of Entamoeba histolytica, and the dangers of the parasite in the human body. 

She explained how this parasite is transported form one human to the other i.e. by fecal to mouth route. 

She explained that this parasite can become invasive, at times, and penetrate through the intestine and 

reach vital organs like liver and lungs. She explained about Xenic and Axenic cultivation of the parasite 

and how it can be cultured. She further explained about restriction analysis of genomic DNA of various 

species and the rDNA circle. She discussed about how E.histolytica and E.dispar can be distinguished. 

She also talked about the ‘c’ band that appeared in her study and which was for the first time discovered 

to a retrotransposon or the “Jumping Gene”. She illustrated that five polymorphic loci were discovered 

in E.histolytica genome and also discussed about cell line engineering. She informed that her research 

findings were published in Nature Communications in the year 2012. The second paper was presented 

by Prof. P.K. Joshi, on “FUSION – Selected examples of EOS in Environmental Science”. The paper 

was about remote sensing methods used widely in environmental studies. He stated about the satellite as 



“Eye in the Sky” that never lies. He explained how remote sensing satellites are used as Earth 

Observation Tools. He explained about spatial, spectral and temporal methods used in remote sensing. 

He explained further about the optical sensors, thermal sensors and others in an elaborate manner and 

talked about LiDar. He talked about the advancements made in the remote sensing satellite technology 

and informed that “World View 2” satellite has achieved a resolution of 30cm. He said application of 

remote sensing for moving objects was done for the first time in the country. A study of the Govardhan 

hill area was done and based on that 75 proposals were submitted to the government, of which 30 were 

considered. He explained about identification of species of trees in the forest area as scanned by remote 

sensing signals and informed that the results were 80% reliable. He talked about MODIS satellite used 

for weather data collection which has a resolution of large area such as 1 km. He further talked about 

mapping of glaciers, valleys, deep lakes etc. He concluded saying that remote sensing is “DIP” Digital 

Image Processing, which can be relied upon only if you “DIP” i.e., Do It Properly. The third paper was 

presented by Mr. Vairaj Arjune on “Soil loss estimation using the revised universal soil loss equation 

(RUSLE): A coarse resolution dataset in the Indian Himalayan region”. He explained about soil erosion 

in nature and said it threatens agriculture and environment and it costs 2 billion rupees worth of 

fertilizers. He discussed about biodiversity hot spot areas, snow peaks, valleys and deep rivers in the 

Himalayan region. He explained about RUSLE model as it is done. He informed that the Eastern 

Himalayan region is wetter; getting more rains and has more green forest cover. On the other hand the 

western and northern Himalayan regions get lesser rain. He explained that the eastern Himalayan region, 

although getting more rain, has lesser soil erosion because of greater green cover. He also talked about 

soil types and slopes and their classification, thematic maps and the equations to get them. The fourth 

paper was presented by Mr. Abhishek K. Verma, on “The structure of regenerating Oak forests in 

Central Himalaya”. He presented the details of the tree species Qurecus leucotrichophora (banj oak) and 

informed how the oak tree is part and parcel of the people of the region, in terms of its usage in their day 

to day life. He explained about the anthropogenic and bio-edaphic factors causing disturbance to the oak 

forests. He discussed about the need for regeneration of oak trees and how the nitrogen fixing plant 

Myrica nagi can help in this. He also explained about the methodology that can be used including 

phytosociology and quadrat method. He elaborated on the study made with reference to species 

diversity, evenness, and dominance. He further elaborated on the age structure of oak and pine trees and 

diversity indices. The fifth paper was presented by Dr. Sameera R. Gunatilake, on “Utilization of 

QuEChERS method for the determination of residue estrogens in environmental aqueous matrices”. He 

explained about the acronym “QuEChERS” as “Quick, Easy, Cheap, Effective, Rugged, Safe”. He 

talked about exogenous substances capable of interfering with human and wildlife endocrine systems. 

He informed about the major sources of estrogens in the environment. He presented his improved 

method for analyzing estrogens. He dealt with solid phase extraction method.  He explained about the 

various methods available and stressed on LC/MS/MS method as effective one. He also explained about 

the matrix effects and detection limits. He gave the results of his study done on 3 Municipal Wastewater 

Treatment Plants of North Mississippi in the USA. He also talked about analysis of suspended particles 

for estrogens and explained about his study carried out on 26 storm water runoff samples. The sixth 

paper was presented by Mr. Himanshu Lal, on “Microbial VOCs found in dust and other wall material 

in various indoor environments”. He gave a brief introduction about the kind or organisms responsible 

for Microbial VOCs. He talked about “Sick building syndrome”. He talked about the 4 different sample 



sites in Delhi including the reading room in the basement of Central Library which is a 43 year old 

building. He explained about the collection of settled surface dust and building materials collected that 

contained mold. Fungi in the dust and building materials were analyzed. The use of Gas 

Chromatography with Flame ionization detector was explained. He said that Aspergillus was the 

common fungus found in all the samples. He discussed about the key role and importance of substratum 

when referred to the building material and the release of VOC by the fungi. The seventh paper was 

presented by Ms. Ankita Bidalia, on “Population structure and analysis of dominant tree species of 

Keoladeo National Park”. She gave a presentation on the details of Keoladeo National Park in 

Rajasthan. She talked about the wetlands available in the park area and the various plant/tree species in 

the area. She explained how it is a manmade wetland and it is divided as 15 blocks and managed. She 

explained about the threats posed to the park area. She has found that the dominant tree species in the 

park area are Acacia nilotica and Acacia leucopholea. She discussed about the invasion of the 

introduced species Prosopis juliflora which is causing damage to the environment, competing with 

native species. She also informed that it is allelopathic in nature and hence can prevent the growth of 

other plants nearby. She explained how its root system establishes and takes away water and nutrients to 

survive even in harsh conditions. She also informed about the availability of endangered tree species 

M.parvifolia in the National Park area.  

 

The session was an intriguing one represented both by SES faculty speakers and student speakers from 

within the School and outside. An excellent summary of the talks read out by the Chair, Prof. AK 

Kumaraguru at the end of the session drew it to a perfect close. Prof. CK Varshney, co-chair, winded up 

by giving his subjective inputs and affectionately blessing the School he had co-founded way back in 

1974. The day ended with the closed door Advisory Committee meeting of the UGC-SAP-DSA-II in the 

VC office, Administration building, JNU. 

 

The Technical Session II (TS-II) and the Poster Session II (PS-II) on Day Two of the Conference 

spanning again over 4 hours saw 20 presentations being made collectively from Theme 2 (Remote 

Sensing and Geoinformatics, Hydrogeology, Natural Hazards, Hydrogeochemistry, Climate Change 

Implication on Natural Environment, Ground water Hydrology, Environmental Geochemistry) and 

Theme 3 (Air pollution chemistry, Water Pollution Chemistry, Soil Pollution Chemistry, Environmental 

Impact Assessment, Atmospheric Chemistry and Climate Change, Biorenewable Resources, Solid and 

Hazardous Waste Management, Aerosol Chemistry). TS-II was chaired by Prof. GD Sharma and co-

chaired by Prof. AK Kumaraguru. The opening talk of TS-II was given by Prof. Saumitra Mukherjee 

on “Remote sensing and geoinformatic approach to infer groundwater quality in tectonically active 

areas”. He introduced the subject in an elaborate manner giving details of methodology followed 

normally in remote sensing. He dwelt extensively on how tectonic movements can alter the groundwater 

charge and the water tables and how the water can escape through underground holes and thus deplete 

the water source. He also explained how this can lead to change in the groundwater quality. He cited 

examples of groundwater quality assessed around Delhi and linked the same to seismic records done for 

the past several years. In order to remediate the situation he suggested that rainwater harvesting should 

be encouraged and should be made mandatory by the government by enacting a law towards this. The 

second paper was presented by Prof.P.S. Khillare, on “Environmental monitoring and assessment of 



urban regions with specific reference to Delhi”. He gave an introduction about the need for 

environmental monitoring and how the law of the land supports the cause of environment. He told about 

the Article 48A of the Indian Constitution and the 42
nd

 amendment made to that, way back in the year 

1977, and explained how this article gives importance for the protection of the environment in India. He 

dwelt extensively on the PAH (Polycyclic Aromatic Hydrocarbons) in the environment and related that 

to automobile pollution. He compared the values estimated back in the 1990s with those of the following 

years up to now and explained how the values came down for some years after the introduction of the 

use of CNG. He further elucidated that the declining trend was not sustained, however, in subsequent 

years as there was an increase again. He attributed the reason that there was increase in number of 

automobile vehicles sold and plying on the road in the subsequent years. He concluded saying that 

stringent measures are needed to control the pollution. The third paper was presented by Prof.U.C. 

Kulshrestha, on “Air pollution issues in Delhi: Options for possible remedies”. He described the three 

different categories of air pollutants. 1. Emission from transport and industries contributing Nitrogen 

oxides, carbon monoxide, black carbon, organic carbon and fine aerosols. 2. Soil dust, Road dust and 

Construction dust contributing to Atmospheric dust and 3. Brick kilns, Biomass burning and heavy duty 

trucks contributing to Trans-boundary and long range transport pollution from other states. He 

elaborated on the fractions of carbon including organic carbon, elemental carbon etc. He also explained 

about reactive nitrogen ammonia and nitrogen oxides in the air. He explained about respirable 

suspended particulate matter in the air. He also discussed the 6 categories of air pollution indices 

followed by the Delhi administration and the 5 categories of pollution indices recommended by the 

Ministry of Earth Sciences which has caused confusion among the public. He also gave the possible 

options for remedying the situation. The fourth paper was presented by Ms.Archana Meena, on 

“Assessment of heavy metal contamination in Yamuna river sediments”. The presenter talked about the 

significance of heavy metals in the environment and how they become pollutants at certain 

concentrations. She has studied the heavy metals Lead, Nickel, Copper, Cadmium, Zinc and Iron. She 

described the methodology of analysis in detail using Atomic Absorption Spectroscopy. She explained 

the various locations where she collected the samples and presented the data as results. She has found 

the order of concentrations of the metals as Iron > Zinc > Copper > Lead > Nickel > Cadmium. She 

explained how this is related to Enrichment Factor of the metals in the earth’s crust i.e., Lead with 20 
and Iron with 47200. She went on to explain about her study on sediment respiration with reference to 

heavy metal exposure concentrations. She said that her results have shown positive relationship as 

opposed to a negative one as expected originally.  

 

The fifth paper was presented by Anoop Singh, on “Importance of Life Cycle Assessment (LCA)”. In 

the introduction part, the principles behind the Life Cycle Assessment were explained clearly. The 

importance of Life Cycle Assessment in pollution studies was emphasized well. The different techniques 

used in assessment were described and how the Life Cycle Method is better than the other techniques 

was explained. The different software used in Life Cycle Assessment was also presented including Life 

Cycle Calculator. The sixth paper was presented by Ms. Rashmi Srivastava, on “The scourge of e-

waste: its impact on human health and strategies to alleviate it”. The presenter gave an introduction 

about e-waste in general, defining the term, and how e-waste has become a curse in the modern society. 

She explained how the e-waste can become dangerous if not properly handled and disposed, especially 



when some of the components are burnt the pollutant PCB can be released into the environment which is 

a cause for concern. E-waste such as capacitors and transformer oils when burnt will emanate Poly 

Chlorinated Biphenyls. She described how the e-waste are classified and how they are separated for 

further processing. She informed about the various cities in India where large scale e-waste is generated. 

The order of the cities in terms of e-waste generation is Mumbai > Delhi > Bangalore > Chennai > 

Kolkata > Ahmadabad > Hyderabad. She explained about the strategies for mitigating e-waste 

generation and disposal. She elucidated the “e-waste Pyramid” in diagrammatic form which showed an 

inverted pyramid with the compartments “Refuse, Reduce, Reuse, Recycle, Recover and Waste” from 

top to bottom. She explained that the idea should be to minimize finally the e-waste to be disposed as 

real waste. The seventh paper was presented by Mr. Kumar Abhishek on “Development of Biochars for 

CO2 sequestration and soil fertility”. The presenter talked about the importance of carbon dioxide 

sequestration, in the introduction, as an important step towards mitigating global warming and climate 

change. He described how the carbon dioxide level of 255-280 ppm in the atmosphere from the pre-

industrial era has risen to 390 ppm in recent years. He explained in detail his methodology of making 

Biochars using Rice Husk and Corn Stover. He discussed about the experiments conducted and 

concluded that use of biochars can help improve soil quality and help soil fertility. The eighth paper 

was presented by Ankur Sarswat, on “Aqueous nitrophenols removal using low cost magnetic biochars”. 

The presenter introduced the subject of biochar and explained how biochars are produced for the 

experiments. Almond shells were used as raw material for the production of activated carbon as biochar. 

Picric acid, the trinitrophenol compound, was used in the experiment as the test chemical. He introduced 

the new technique being developed i.e., magnetic filtration. He described how the magnetic biochar was 

prepared for the experiment using salts of iron. Measurement of magnetic moment of the biochar was 

done. The biochar particles were analyzed using Scanning Electron Microscopy as well as Transmission 

Electron Microscopy. The experimental results indicated better removal of the nitrophenol by magnetic 

biochar compared to the normal biochar. The optimum value of 97% removal of nitrophenol was 

achieved at the pH 2.0. The presenter also explained the adsorption mechanism of the nitrophenol. When 

trinitrophenol and dinitrophenol were used together there was lesser removal of trinitrophenol possibly 

due to competition by dinitrophenol to adsorb on to the biochar particles.  

 

 The session saw a mix of faculty and student speakers and made up as a very interesting package for the 

listeners. At the end of the session, the Chair, Prof. GD Sharma thanked all the speakers and the 

audience.  

 

All the posters in both the poster sessions, PS-I and PS-II were evaluated by a set of evaluators from 

each theme to decide the best poster awards. The two days of the Conference culminated into a 

Valedictory Session which was chaired by Prof. Saumitra Mukherjee. Among a total of 31 posters that 

were put up, five best poster awards, two runner-up awards and two consolation awards was presented to 

the winners by the External Expert and the Dean, SES. The successful event ended with thanks and 

appreciations and a hope that the zeal to safeguard our Environment shall continue to drive willing 

researchers to think out-of-the-box and develop methodologies in remediation. Lastly, the gathering 

assembled for a group photograph before dispersing for lunch.  
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Keynote Talk 

 

The long road to Environmental Science: Looking back and ahead 
Charles U Pittman Jr. 

Emeritus Professor of Organic Chemistry, Mississippi State University, USA 

 
After obtaining a BS degree in Chemical Engineering and a PhD in Organic Chemistry, studying the first observations of 

alkenyl and dienyl cations in 90-130% H2SO4 using early NMR spectrometers, post doctoral work followed on acids 10
5
 

stronger than 96% H2SO4, allowing the observation of highly unstable alkyl carbocations. Then, while serving on active duty 

in the US Army, the entirely new field of catalysis of solid rocket propellants, finding how and where catalysts acted and how 

powerful radiation exposures influence rocket motors was embraced. After joining the faculty at the University of Alabama, 

the new field of organometallic chemistry was expanded into the field of polymer science over several years. Also 

organometallic homogeneous catalysis was coupled with cross-linked polymers to establish the field of heterogenized 

homogeneous catalysts. We learned how to use homogenous catalysts in many new ways. Mixed valence metal containing 

semiconducting polymers were developed as were polymer supported asymmetric catalysis. Metal cluster catalysis was also 

proven for the first time. Paints that fight back  against mildew were explored. A large program to develop unproved X-ray 

and election beam resists was undertaken, jointly with army laboratories. 

Later at Mississippi State, 18 different major topical areas were explored but only a few will be mentioned. Our first direct 

explorations of environmental chemistry were  undertaken, only in 1996, with dechlorination, especially solvated electron 

reduction, which were eventually shown to be able to decontaminate wet soils, sludge, oils, etc., where the contaminants 

were PCBs, CAHs, Chemical Warfare Agents, CFCs, explosives wastes, and pesticides. Bio-Fuels research was started in 2004. 

Adsorption work began in about 2006 when Dr. Dinesh Mohan came to work on the bio-fuels program. Among many 

research directions, we began exploration of byproduct biochars as low cost adsorbents. Throughout all our work, synthetic 

methods development was a central theme. 

A few simple stories along this chemical road will illustrate some advances and insights that have been achieved. Also, a few 

general lessons along the way will be noted. First, faculty mentors must be as, or more, excited about the work than their 

students. Second, student must know that their advisor is working for them; the reverse must not predominate. Each 

student, postdoc, or collaborator should be given encouragement to follow up on all his/her previous strengths and 

experience so that this can be added to the current program in unique ways that may never be foreseen. Search for good 

collaboration everywhere. Seek those who are excited by their work and gladly will spend evenings and weekends. This 

makes life easier than having to push them. Frequently the best contributions you might even make may often come when 

jumping into an area of research you know little about but look at differently than the existing experts. Finally, never be 

afraid of making a mistake or trying an idea that others may think has little merit. Fear of failure is terribly self limiting. Your 

Journey through life should be bold. 
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Technical Sesssion 

Molecular Analysis of Entamoeba histolytica-A Common Parasite in the Indian 

Environment 
Sudha Bhattacharya 

Professor, School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067 

Humans are host to a large number of parasites which are a major public health concern. Many parasites are transmitted 

through vectors (e.g. mosquitoes) and their transmission could be blocked through effective vector control. Entamoeba 

histolytica which causes amoebiasis, a common intestinal disorder, is transmitted directly from human to human through the 

fecal-oral route, made possible by poor hygienic conditions in over-crowded habitats like urban slums, and inadequate 

handling of food and drinking water. The disease has virtually disappeared from the western world due to strict sanitation 

measures, but continues to thrive in our country and other parts of the developing world. The drug metronidazole has so far 

been effective in the treatment of amoebiasis, but it is important to be prepared for possible drug resistance in the future. 

Our lab has been using molecular biology tools to study unique features of the parasite, not shared by the human host, 

which could serve as candidates for possible drug targets, and as tools for epidemiology. Our work has mainly focused on 

two molecules, namely the ribosomal RNA genes and the retrotransposable elements. These have helped us to develop DNA 

probes to detect the parasite directly from stool samples, and to classify the parasite strains from different patients. We 

have estimated the prevalence of the parasite in asymptomatic individuals who are carriers of the disease, and show that a 

seasonal variation exists in disease prevalence. Interestingly, our DNA probes revealed that E. histolytica strains from Indian 

patients collected from Delhi region could be distinguished from the strains collected from other parts of the world (South 

Africa, Mexico). We demonstrate that unlike the human host, this parasite regulates its ribosomal biogenesis in a post-

transcriptional manner. The molecular players in this process are being investigated. 

 

Spatial Analysis and Informatics (SAI) for Understanding Patterns and Processes in 

Environmental Domains 
P. K. Joshi 

Professor, School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067 

Email: pkjoshi@mail.jnu.ac.in ; pkjoshi27@hotmail.com 

Spatial analysis and informatics (SAI) uses a combination of satellite remote sensing inputs, and socio-economic data, 

including field verification on a geospatial (GIS, Geographical Information System and ICT, Information and Communication 

Technology) domain to respond to pressing data demands for environmental monitoring and assessment. The research team 

focuses on multi-disciplinary aspects of environmental challenges being faced in India like forest degradation, urban 

expansion and the impacts of global climate change Some of the studies in the past one year have tried to evaluate 

algorithms for potential downscaling of land surface temperature (LST) data products of MODIS (or Moderate Resolution 

Imaging Spectroradiometer). This has immense value for environmental applications including urban and drought related 

studies. Similarly, studies have also focused on monitoring and mapping urbanization in the National Capital Region (NCR) 

using medium resolution Landsat TM/ETM (or Thematic Mapper/Enhanced Thematic Mapper) satellite data. Spatial 

numerical modelings have also been used to identify geographic determinant of urban growth and have used them to 

predict urban growth. 

The research team has also used the Earth system climate projections to assess the dynamics in vulnerability across exposure 

scenarios developed using Representative Concentration Pathways (RCPs). Another area of interest has remained around 

using a multi-criteria approach to geographically visualize the quality of life (QoL) at the sub-national level (districts) in India, 

conceptualized under three pillars of sustainable development. The assessment uses 10 sub-indices constructed using 54 

indicators (49 from Census of India database and 5 remote sensing inputs). The results of the studies can serve as the basis 
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for targeting prioritization efforts, and policy intervention at the district level by utilizing an interdisciplinary approach in the 

context of global change scenario, and perhaps, in achieving Sustainable Development Goals (SDGs) as well. 

The forest cover monitoring and assessment initiatives using Landscape Fragmentation Tool (LFT) revealed a decrease in core 

and edge areas; while an increase in non-forest, patch area and perforation area in the forested landscape of Himalaya over 

a time span of four decades (1976-2013).We have also tried monitoring forest cover dynamics (1980-2030) in Kashmir 

Himalayan region for assessing deforestation and forest degradation in the context of REDD+ policy. The global forest 

mapping exercises has helped in generating in monsoon Asia with ALOS-PALSAR (Advanced Land Observing Satellite-Phased 

Array L-band Synthetic Aperture Radar) 50-m mosaic images and MODIS 6 imagery in 2010. 

The ongoing research is focused on developing frameworks for vulnerability assessment at the village level; assess crop-

specific vulnerabilities at national level. At local levels, understanding of the preset day adaptive strategies of communities 

being aimed through community profiling We also plan to assess forest fragmentation at national and Himalayan levels, 

model ecological niche of important species and work on spatial drivers of forest cover/land use changes. 

 

Soil Loss Estimation using the Revised Universal Soil Loss Equation (RUSLE):  

A Coarse Resolution Dataset in the Indian Himalayan Region 

Vairaj Arjune 

Department of Environmental Studies, University of Delhi, Delhi – 110 007 India 

Soil erosion is considered a very critical environmental issue that has repercussions for almost every aspect of the world. In 

developing countries, such as India, soil erosion continues to be a major limitation. A prediction and assessment of erosion 

prone areas is of utmost importance for soil fertility and water management. Recent technological advancements have 

provided useful models through which remotely-sensed data for a large scale area can be analyzed and interpreted. This 

study aims to adopt an erosion model that is unique to the physiography, biological and climatic conditions of the Indian 

Himalayan Region. The Revised Universal Soil Loss Equation (RUSLE) model estimates the average annual soil loss A in tonnes 

ha
-1

 year
-1

.Recognizing the conditions of the region, the RUSLE developed by Renard et al., (1997) was applied in conjunction 

with Geographic Information System (GIS) for estimating soil loss. All parameters of the model were thoroughly studied, 

starting from reviews and research papers on soil erosion assessment at national and catchment levels. The study follows the 

RUSLE soil model in estimating the rate of soil erosion at state and district level.The model was developed around coarse 

resolution data requirements, with practicality in providing annual soil loss rate for a large study area. It provides a means to 

describe specific districts that are vulnerable to soil erosion, rendering immediate action for soil conservation practices. To 

determine the spatial distribution of average annual soil erosion within the study area, cell-based parameters of the RUSLE 

were multiplied in the specified 500m x 500m spatial resolution using the raster calculator function in ArcGIS 10.0 software. 

The spatial pattern of soil erosion indicates that maximum erosion takes place in the north, north-western and eastern 

regions of the study area while the areas with low erosion rates are located in the eastern-most part of the study area.  

This study was a dissertation submitted to the University of Delhi in partial fulfillment of the requirements for the degree 

of Master of Arts in Environmental Studies (2013-2015) 

 

The Structure of Regenerating Oak Forests in Central Himalaya 
Abhishek K. Verma

#
 and S.C. Garkoti* 

School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067, India 

Email:
 
sgarkoti@yahoo.com*, abk.verma89@gmail.com

#
   

Banj Oak (Qurecus leucotricophora) is one of the most important species in the Central Himalaya, found between 1200 and 

1800 m altitude. Many studies in the past have shown poor regeneration of the species due to anthropogenic and bio-

edaphic disturbances. The present study deals with the regeneration of oak at several sites. The study was carried out at 

seven regenerating Oak stands to understand species composition of regenerating Oak forest. The number of Oak seedlings, 

saplings and young trees indicate the decent regeneration of Oak in the region. Seedling densities were found between 130 
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and 960 ha
-1

 and saplings were found between 290 and 950 ha
-1

whereas, densities of trees varied from 200-1200 tree ha
-1

. 

Basal area of study sites varied form 16.96 m
2
ha

-1 
to 46.10 m

2
ha

-1
; basal area of Oak was found between 5.52 m

2
ha

-1
 and 

18.15 m
2
ha

-1
 while basal area of Pine was found between 6.38 m

2
ha

-1
 and 26.08 m

2
ha

-1
. Lower density, lower Importance 

value index (IVI) and higher basal area of Pine indicates the presence of old and absence of young Pine trees. Population 

structure of forests also confirms the declining Pine and regenerating Oak in the study area. A moderate disturbance and 

canopy gap  is consider as an important factor for good regeneration of Oak and this could be the reason for Oak 

regeneration in Central Himalaya. 

 

Utilization of QuEChERS Method for the Determination of Residue Estrogens in 

Environmental Aqueous Matrices 
Sameera R. Gunatilake

1
, Todd E. Mlsna

2 
and

 
Kang Xia

3 

1
Institute of Chemistry Ceylon, Rajagiriya, 10100 Sri Lanka, 

2
Department of Chemistry, Mississippi State University, 

MS 39762, USA, 
3
Department of Crop and Soil Environmental Sciences, Virginia Polytechnic Institute and State 

University, Blacksburg, VA, 24061, USA 

Estrogen hormones excreted to the environment by humans and wildlife are capable of deleterious impacts on aquatic 

organisms even at extremely low concentrations. They are known to be the most potent endocrine disruptors (EDs) in the 

environment due to their high affinity towards estrogen receptors. For example, vitellogenin production in male rainbow 

t out  β-est adiol βE  has ee  epo ted at ppt le el e i o e tal o e t atio s. T o ai  sou es of est oge i  
hormones in the environment are human waste and agricultural runoff as both humans and livestock secrete estrogens in 

significant quantities.Therefore, where there is a high human or animal population concentrated in a small land area, 

hazardous amounts of estrogens can be accumulated in municipal wastewaters and lagoons in concentrated animal feeding 

operations. 

The QuEChERS (Quick, Easy, Cheap, Effective, Rugged and Safe) method was originally developed to examine pesticide 

residues in food matrices. The original QuEChERS method is a two-step extraction technique which consists of a salting out 

extraction followed by dispersive solid phase extraction (dSPE) cleanup. In the presented work, the QuEChERS method has 

been utilized for the analysis of steroid estrogens in environmental aqueous samples. 

No el ethods to ua tif  fi e est oge s i ludi g est iol, est o e, α-est adiol, β-est adiol, a d α-ethynylestradiol in 

municipal wastewater and swine lagoon water will be presented. The method for thedetermination of estrogens in municipal 

wastewater includes sample preparation using solid-phase extraction (SPE) followed by a QuEChERS  dispersive SPE (dSPE) 

cleanup, dansylation and LC/MS/MS detection. Hydrophilic-lipophilic balance solid phase extraction (SPE) was used for 

sample preconcentration and the extracts were further cleaned up by carrying out a dSPE method using MgSO4, PSA and C-

18. 

In swine lagoon water samples and storm water runoffs, two estrogen conjugates, Estrone 3-glu u o ide a d β-Estradiol 3-

sulfate were also analyzed in addition to the mentioned five estrogens. A considerable residue was collected when lagoon 

wastewater samples were centrifuged.Therefore both resulting residues and aqueous portions were analyzed separately. 

Analysis of the aqueous portions was carried out using a similar approach to the method developed for wastewater. 

However, a simple test-tube liquid-liquid extraction was used as an additional sample clean-up step. A modified QuEChERS 

method was utilized to efficiently extract the target analytes in the residue. 
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Population Structure and Analysis of Dominant Tree Species in Keoladeo National Park, 

India 
Ankita Bidalia*, N. Pandey, M. Hanief and K.S. Rao 

Department of Botany, University of Delhi, New Delhi 110 007, India 

Email: bidaliaankita@gmail.com 

The present study was conducted in order to understand the current population structure of tree species in Keoladeo 

National Park, Bharatpur, Rajasthan, India. In this connection, a field study was done using random sampling and quadrats 

were laid in the forest. A total of 38 species were identified in Keoladeo National Park. Maximum numbers of trees were 

present in the classes 30-60 cm, 60-90cm, 90-120 cm which declines gradually.  Acacia nilotica, showed the maximum 

important value index (IVI) followed by Ziziphus mauritiana, Salvadoraoleoides, Mitragyna parvifolia,Syzgium cumini,and 

Prosopis juliflora in the study.The maximum basal cover was observed for M. parvifolia and A. nilotica, while high density 

was observed for A. nilotica, S. persica, Z. mauritiana, M. parvifolia, S. cumini and P. juliflora. However, P. juliflora is an 

invasive species and a threat to the native flora of the park. Our study could help in better management plans and 

sustainable management and conservation in the Keoladeo National Park.  

 

Remote Sensing and Geoinformatic Approach to infer Groundwater Quality in 

Tectonically Active Areas 
Saumitra Mukherjee 

Professor, School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067 

Email: saumitramukherjee3@gmail.com 

Geological variability and tectonic activities has the potential to change the groundwater quality. Multispectral, 

Hyperspectral and Microwave sensors have proven techniques to infer the structural features and geomorphological 

changes in a tectonically active area. Case studies across the world shows the lineaments inferred in geospatial images has 

bearing with the movement of polluted water from ocean, estuary and rivers in Mersey Riverside UK and West Coast of 

India. SPOT and LANDSAT satellite data interpretation reveals intrusion of movement of brackish water through Croxteth 

Fault to the hinterland of Liverpool whereas in Ratnagiri District of West Coast India the movement of sea water through 

fractured amygdaloidal Basalt has polluted the groundwater system.   Neotectonic activities not only influence the landform 

but it has the potential to change the water resources. Multispectral/multidate satellite data shows the changes in the 

surface water as well as groundwater in tectonically active terrain. Archival LANDSAT/IRS and latest CARTOSAT data of a part 

of the National Capital region shows that the Yamuna River has shifted towards north eastern direction in reference to the 

Delhi ridge. In contrast to the eastern part of the Delhi ridge the western part of the ridge has shown shifting towards 

western direction. National Capital Region of India has shown recorded tectonic activity in past as well as recently. A detailed 

investigation has been carried out since last two decades in and around parts of Haryana-Delhi-Noida-Ghaziabad area to 

infer the changes in lineament length and density and its correlation with ground water quality. Micro tremor data from 

IMD, USGS as well as Jawaharlal Nehru University Broadband Seismic Observatory has been incorporated. Groundwater 

samples from the active fault of representative areas were collected. High spatial resolution satellite data (CARTOSAT) and 

medium resolution (LANDSAT) has the potential to infer the structural lineaments and its spatial distribution. Hyperspectral 

satellite data (Hyperion-1) was useful to identify the mineralogical composition of different hydromorphogeological units. 

The potential of the indirect techniques were adequately supported by ground verification and groundwater samples were 

collected and analyzed for correlation. A total of 663 seismic events with their magnitude and epicenter locations have been 

obtained from USGS and IMD Seismology Division. Besides continuous datasets are being analyzed from the JNU Broad band 

seismic observatory. These datasets were analyzed in correlation with lineaments identified at medium spatial resolution 

and then implications on ground to be inferred in direct conjugation with structural properties of lineaments mapped at high 

spatial resolution. Broadband seis o ete  has also ee  a ui ed to stud  lo  ag itude ≤  to i fe  the status of 
persistent low level neotectonic activity within NCR region. In a part of the study area North West of Damdama Lake the 
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spectral analysis inferred Montmorillonite clay which is rich in calcium ion. Further north east of this area the pegmatite 

weathered to produce Kaolinite clay. However the groundwater samples analyzed from this area show high calcium content.  

Further the area shows higher lineament density and dense seismic epicenters. 

 

Environmental Monitoring and Assessment of Urban Regions with Specific Reference to 

Delhi 
P. S. Khillare 

Professor, School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067 

After independence Indian cities are growing very rapidly, resulting into urban environmental problems having wider socio-

economic implications. For the last 20 years, the Environmental Monitoring and Assessment Laboratory of SES, JNU has 

focused its research mainly on the urban environmental issues with specific references to Delhi. 

The research programmes encompasses assessment of air, water and soil contamination with respect to organic and 

inorganic pollutants. Specific emphasis is laid on the monitoring and assessment of (I) Polycyclic Aromatic Hydrocarbons 

(PAHs) (II) Organo-Chlorine Pesticides (OCPs) (III) Volatile Organic Compounds (VOCs) (IV) Ozone and (V) Metals. The results 

have been used for assessing human health risks. The laboratory has also worked on the policy intervention matters such as 

introduction of CNG in the public transport system of Delhi. It has also shown its keenness in studying the scientific aspects 

of urban visibility impairment and major socio-cultural events such as Diwali in Delhi. 

The findings emanating from the Ph.D studies and sponsored research projects have been shared with the Government of 

Delhi (DPCC) and Government of India (MoEF) for their inclusion in formulating remedial measures. Both the governments 

have recognized and appreciated the research efforts of the laboratory.  

 

Air pollution issues in Delhi: Options for possible remedies 
Umesh Kulshrestha 

Professor, School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067 

Email: umeshkulshrestha@gmail.com 

Recently, it has been established that the present climate change is due to anthropogenic activities such as industries and 

automobile traffic. IPCC and other studies have found that the rate of fossil fuel consumption for energy needs has been 

drastically increased during past two decades when developing countries also opted for technology driven development of 

society. The energy demand for more rapid development in China and India has contributed significantly to the increasing 

global rate of air pollution emissions. Most of Indian emissions are contributed by mega cities or so called urban centers. 

Delhi is one of such hot spots of air pollution having very poor air quality. During 2009-2014, the number of vehicles in Delhi 

has increased from 6451883 to 8293167 and the road length of Delhi has grown 3.7 times occupying almost 21% of the land 

area of the city. Similarly, industries have grown many folds. In addition, Delhi has significant air quality impact from trans-

boundary sources such as brick kilns operated in the bordering sates, heavy duty trucks entering from outside, biomass & 

agriculture residue burning in nearby sates in during a particular season etc. Soil-dust, road dust and construction dust have 

been known contributors to levels of high particulate matter often crossing the National Ambient Air Quality Standards 

(NAAQS) limits. However, the higher levels of particulate matter are found good for ambient SO2 scavenging and controlling 

acid rain in Indian region. There have been several policy measures which really brought changes in the air quality e.g. CHG 

driven buses and flyovers etc. Recent `Odd-e e  t ial a  also e te ed as a  e a ple of se ious a tio  fo  i p o ed ai  
quality. Though the results of such trial can be debated but it has been a fruitful tough exercise.  But still new feasible policy 

options are needed through hard and soft approached in order to reduce- a) Carbon soot emissions from transport sector, b) 

dust emissions from construction work, (c) Reactive nitrogen (NH3, NO2, N2O) emissions from transport and domestic sectors, 

(d) trans-boundary pollution through an inter-state task force. Finally, we need to debate the present air quality index (AQI) 

which serves no purpose because it advises all time poor air quality based upon particulate matter. One should not forget 

that the particulate matter levels have always been very high even in the past due to atmospheric dust which means the air 
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quality of this region has been poor since centuries. Hence, there is great need to redefine chemical analysis based new 

criteria limits for PM2.5. 

 

Assessment of Heavy Metal Contamination in Yamuna River Sediments 
Archana Meena* and K.S. Rao 

Department of Botany, University of Delhi, Delhi 110 007, India 

Email: archanam417@gmail.com 

The study was conducted in the sediments along the Yamuna river stretch in Delhi which accounts for about 70% of Delhi 

water supplies have a catchment area less than 1% of its total area in Delhi.   More than 50% of the pollutants (point and 

non-point sources) are contributed by the Delhi stretch of Yamuna river. This segment receives discharges from 17 drains 

along with Najafgarh drain, which disposes untreated municipal waste along with industrial effluents (both treated and 

untreated) from 17 drains which disposes untreated municipal waste in the river. Agriculture is the predominant activity in 

the river bed. There is lack of information on pollution load discharge and their source of origin, specifically at Delhi stretch is 

available.  The aim of this study was to assess the spatial distribution of heavy metal concentrations (Pb, Ni, Cd, Cu, Zn and 

Fe) in the sediments along the Yamuna river stretch in Delhi and to study the effect of heavy metal on microbial parameters, 

i.e., sediment respiration and microbial activity. The mean metal concentration (µg/g) were in the range of; Pb: 12.80-28.60; 

Ni: 1.75-11.85; Cd: 0.2-1.2; Cu: 5.80-52.05, Zn: 8.25-66.60 and Fe: 993.56-1823.73. Enrichment factor (EF) and 

geoaccumulation index (Igeo) were used to study the level of contamination of heavy metals in the river sediments. Minor to 

severe enrichment and accumulations of Pb, Cd and Zn, indicated moderate to severe pollution of these metals in the 

sediments of the river. 

 

Importance of Life Cycle Assessment (LCA) 
Anoop Singh 

Department of Scientific and Industrial Research, Ministry of Science and Technology, Government of India, 

Technology Bhawan, New Mehrauli Road, New Delhi 110 016, India 

The exploration of alternate sustainable eco-friendly products or production processes has engendered to replace the 

conventional ones for minimizing the burden on natural resources and environmental pollution. Environmental concern 

helps to invent new technology not only for pollution control but also to improve environmental health and minimize waste 

in the production chain so that environment friendly products can be manufactured successfully. The production of 

sustainable product is a challenging task for replacing the conventional product to get cleaner environment. One product 

might be produced by several different processes and one process might be comprised of a number of sub-processes. Each 

sub-process could be accomplished by several ways. A number of tools are used for evaluation of environmental 

performance of products such as Environmental Management System (EMS), Risk Assessment (RA), Technology Assessment 

(TA), Environmental Impact Assessment (EIA), Material Flow Analysis (MFA) and Life Cycle Assessment (LCA). Among these 

tools, LCA is the most accepted tool to access the environmental sustainability of products as it can be used to compare 

various products for their environmental performance and sustainability. LCA can assess the environmental impacts and 

resources used throughout a p odu t s life le a d o side  all att i utes o  aspe ts of atu al e i o e t, hu a  health 
and resources and can be defined as a method for analyzing and assessing environmental impacts of a material, product or 

service along its entire life cycle. The complete life cycle assessment includes each and every step from raw material 

production and extraction, processing, transportation, manufacturing, storage, distribution, utilization and end-of-life of the 

product. LCA studies calculate the environmental impact and can relate the results against sustainability criteria. The 

commercial-scale production of any product requires careful consideration of several issues that can be broadly categorized 

as raw material production, technology, by-products, etc. LCA helps to improve the production process to minimize the 

burden on resources and emissions. The results of LCA study can help researchers to develop the most suitable, sustainable 

and eco-friendly technique for manufacturing of products and industrialist get the information about the current loopholes 

and ways to fix them. Policy makers will also be benefited by conveniently identifying the pros and cons of technique with 
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the help of outcome of LCA that will assist them in decision making about the products. The present talk is an attempt to 

provide the basic knowledge of importance and methodology of LCA. 

 

Development of Biochars for CO2 Sequestration and Soil Fertility Improvement 
Kumar Abhishek and Dinesh Mohan* 

School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067, India 

Email: dm_1967@hotmail.com*  

Climate change is an important challenge to the modern world. Increase in the global temperature has been correlated with 

the carbon dioxide emission from natural and anthropogenic sources. Currently, biochar application for CO2 sequestration 

and soil fertility improvement is gaining rapid attention among researchers around the world. Biochar application to soil is 

one of the possible medium to improve soil fertility and crop production. Biochar has the potential to sequester CO2 when 

mixed with soil and hence sequestrate CO2
.
 Biochar is a solid carbonaceous material produced by slow or fast pyrolysis or 

gasification of agricultural by-products. Agricultural waste or byproducts can be pyrolysed in absence of oxygen. In the 

p ese t stud , i e husk a d o  sto e  e e p ol sed at ˚C a d ºC espe ti el  to o tai  io ha s. The io ha s 
were amended to soil in different proportions [e.g 0.5%, 1.5% and 3% (w/w)].  Incubation studies were carried out for 117 

da s at ˚C a d % elati e hu idit  to dete i e the effe t of io ha  o  ph si al a d he i al p ope ties of soil-biochar 

mixture. Water holding capacity, bulk density, pH, electrical conductivity, organic matter, organic carbon, cations (Na
+
, K

+
, 

Ca
++

 and Mg
++

) and cation exchange capacity were determined for the soil and soil-biochar mixtures. The developed biochars 

were also characterized by SEM, SEM-EDX, FTIR, and XRD. Results showed a significant increase in the water holding 

capacity, organic carbon, organic matter and cation exchange property of soil-biochar mixture along with 92% reduction in 

CO2 emission. The present study demonstrated the successful application of biochar for CO2 sequestration.  

 

The Scourge of E-Waste: It’s I pact o  Hu a  Health a d Strategies to alleviate it 
Rashmi Srivastava 

University School of Environment Management, GGS Indraprastha University, New Delhi  

Telephone: +91-9953048957  

Email: rashmisri25@gmail.com  

Waste Electrical and Electronic Equipment (WEEE) or conventionally known as Electronic Waste, refers to the electronic 

merchandise whose shelf-life is at verge of extinction or has already been decayed. E- Waste entails variety of goods which 

are used in home and industries, like television, computers, mobiles, wires, cameras, fax machines, wireless devices, stereo 

equipments, etc. It chiefly corresponds to the broken or unbroken electric or electronic appliances, which have no further 

applicability. These electronic goods transform into a deserted obsolete heap of hazardous elements, which are not only 

lethal for surrounding, but are also perilous for human health. India, currently as a developing economy is becoming a 

significant stream of e- waste in terms of both toxicity and quantity. The major e-waste generating cities in India are 

Mumbai, Delhi, Chennai and Bangalore. These cities are hub centre for IT and Engineering industries. Therefore, the impacts 

resulting from the dumping of e-waste in such cities are also huge and cannot be overlooked. This paper emphasizes on the 

impact resulting from the inappropriate management and dumping of the E-waste on human health, which is proliferating at 

higher ratio. For example, combustion of e-wastes creates fine particulate matter, which results in cardiovascular, pulmonary 

and neural diseases, consequently leading to inflammations and oxidative stress. Elements like PCBs and radioactive 

substances can even impair D.N.A. and are potent for causing cancer. Thus, an integral and comprehensive approach has 

become a need of an hour, to rectify problems arising from improper dismantling of WEEE. In view of that, this paper further 

deals with the mitigating strategies for the appropriate disposal of these hazardous substances in an eco-friendly manner.  
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Aqueous Nitrophenols Removal Using Low Cost Magnetic Biochars 
Ankur Sarswat

a
 and Dinesh Mohan* 

School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 

Email: ankursarswat@hotmail.com
a
, dm_1967@hotmail.com* 

Water is among the most abundant resources on earth but less than 1% of its global supply is available and safe for human 

consumption. Increased population and industrial activities are two major factors of its contamination. Various organic and 

inorganic contaminants have been reported in the groundwaters globally. These include pharmaceuticals, pesticides, 

phenols, PAHs, personal care products, fluoride, nitrate, toxic heavy metals (arsenic, copper, cadmium, lead, and mercury). 

Any of these contaminants if present in the water above the prescribed limits may cause serious health effects. Phenols are 

elati el  o o  i dust ial efflue ts i  aste ate s. Phe ols a e listed i  the EPA s p io it  polluta ts. Nit ophe ol 
derivatives have applications in petroleum refineries, explosives industry, chemical manufacturing, pesticides, herbicides, azo 

dyes, pharmaceuticals, wood preservatives. 2, 4, 6- trinitrophenol is a highly toxic and persist in the environment over a long 

time span. Therefore, phenols removal from water before consumption is a matter of concern.  

Several methods are available for aqueous contaminant removal. Ion-exchange, membrane filtration, degradation, oxidation, 

coagulation-precipitation, phytoremediation are to name a few. Out of these, adsorption is gaining attention worldwide due 

to its distinct and attractive features. These include fast and efficient pollutant removal, wide application range, regeneration 

and recovery facility. Biochar is a carbonaceous material that can remove a variety of organic and inorganic aqueous 

pollutants. In the present study, solid agricultural wastes were converted into nonmagnetic biochars by slow pyrolysis under 

nitrogen. The developed biochar was modified into magnetic biochar using co-precipitation approach. Magnetization of 

biochar increases its adsorption properties significantly. Various iron oxide nanoparticles (FeO, Fe2O3, Fe3O4) are precipitated 

over the biochar surface and in the pores. The adsorbents were characterized for their surface chemistry and morphology by 

using SEM, SEM-EDX, FTIR, XRD, EDXRF. These magnetic and non magnetic biochars were applied for 2,4,6-trinitrophenol 

removal from water in the batch mode to determine optimum pH, adsorbent dose, equilibrium time and temperature. 

Maximum removal was obtained at pH 2.0 for both adsorbents. The sorption data were modeled using Langmuir, Freundlich, 

Toth and other isotherm models. The adsorbents were effective to remove trinitrophenol within a period of 48 hours. 

Removal of trinitrophenol in contaminated groundwater was carried out at an equilibrium time of 48 hours. This study 

demonstrated successful use of magnetic and nonmagnetic biochars to remove trinitrophenol from water. 

 

Role of Remote Sensing For Assessing the Environmental Impact of Urbanisation- Case 

Study of Kalaburagi City 
a
Abhilasha Kumari and 

b
Sulochana Shekhar 

a
Research Scholar, 

b
Dean of School of Earth Sciences, Central University of Karnataka,Kadaganchi, Aland Road, 

Kalaburagi, Karnataka, India. 

Email: ewm.abhilasha@gmail.com
a 

Rapid growth and urbanization and urban growth in developing countries like India is continuing to be one of the key issues 

of global change affecting the physical dimension of cities. There is no sign of slowing down of this process and could be the 

most powerful and visible anthropogenic force that has brought about fundamental changes in urban land cover and 

landscape pattern around the country. Among that Kalaburagicity situated in Karnataka state of India is facing the same 

situation of urban growth which is affecting the quality of environment.  For this planners and decision makers need efficient 

tools to quantify evaluate and compare the impact of alternative plans and designs so that more informed development 

choices can be made. Through remote sensing we can easily study about the temporal changes about a particular area or 

region. It also helps in a better representation of the spatial heterogeneity of cities, a counter tendency to the limitations of 

models that tend to reduce geographic space to the single dimension of distance, thereby hiding important spatial patterns 

in land use and landscape feature. By using remote sensing technique various parameters like vegetation, air pollution, and 
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water quality can be studied as well as temporal changes that occurred in the past and also to predict the future scenario 

also. This paper gives an overall view of the role of the remote sensing technique to study the environment of urbanisation. 

 

Poster Sesssion 

Temporal Variability of Volatile Organic Compounds and Their Ozone Forming Potential 

during Winter-Time in Ambient Atmosphere of Delhi 
Deepak Singh*

a
, Amit Kumar

b
, Krishan Kumar

 a 
and
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 a 

* a
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a
 School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067, India 

b 
Department of Environmental Sciences, Central University of Jammu, Jammu 

Email: deepaksingh1947@gmail.com 

The ambient concentrations of twelve important volatile organic compounds (VOCs) were investigated in order to find out 

temporal variations and their ozone forming potentials (OFP) at institutional-cum-residential site namely Jawaharlal Nehru 

University located in capital city Delhi during winter season. Sampling was performed for continuous twenty one days, to 

identify the differences during the day time and also between week days and weekend VOCs concentration levels. Sampling 

and analytical procedure for VOCs were done using National Institute for Occupational Safety and Health (NIOSH) standard 

method which consists of active sampling of air through activated charcoal, followed by analysis with gas chromatography 

was performed. On each sampling day, VOCs samples were collected for 3-hours each in the morning, afternoon and 

evening. After the analysis of the samples it was found that the levels of aromatic VOCs were found to be higher as 

compared to halogenated VOCs. However, most of the VOCs showed diurnal fluctuations with higher concentrations in the 

morning and evening as compared to afternoon which might be due to change in meteorological conditions. This could be 

also explained by the higher vehicular emissions from the traffic during the morning and evening rush hours as compared to 

the non rush hours. There has been observed a noticeable contrast in the VOCs levels between working days and weekend. 

For source analysis, BTEX characteristic ratios have been examined. The results showed that mean toluene/benzene and m-

/p-xylene/benzene ratios were higher in the afternoon while it was lower during morning and evening. The relative 

contribution of the VOCs to ozone formation, total propylene equivalent concentrations and OFP were calculated. Toluene 

was the most contributing organic contaminant to ozone formation as compared to other ambient VOCs concentrations. The 

estimated lifetime cancer risk (LCR) and hazard quotient (HQ) exceeded the guideline values prescribed by the USEPA and 

WHO. 

 

Air Pollution 
Rishabh Singh, Abhishek Agarwal and Vineet Singh 

Raja Balwant Singh Engineering Technical College, Agra, Uttar Pradesh, India 

Email: rishabhverma.rox@gmail.com 

Air pollution is the introduction of particulates, other harmful materials into Earth's atmosphere, causing diseases, death to 

humans, and damage to other living organisms such as animals and food crops, or the natural or built environment. 

Pollutants are classified as primary or secondary. 

Primary pollutants are usually produced from a process. Example ash from a volcanic eruption, carbon monoxide gas and 

sulphur dioxide. Secondary pollutants are not emitted directly. Rather, they form in the air when primary pollutants react. It 

causes risk factor for a number of health conditions including respiratory infections, heart disease, COPD, stroke and lung 

cancer. 

Causes of Air pollution is Burning of Fossil Fuels: Sulfur dioxide emitted from the combustion of fossil fuels like coal, 

petroleum and other factory combustibles is one the major cause of air pollution. Pollution emitting from vehicles including 

trucks, jeeps, cars, trains, airplanes cause immense amount of pollution.  

 

http://process.example/
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Identification of Polycyclic Aromatic Hydrocarbons (PAHs) in Aerosol by Using 

Synchronous Fluorescence Spectroscopic Method 
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The synchronous fluorescence (SF) technique has been used in the identification of polycyclic aromatic hydrocarbons (PAHs) 

from air particulate samples in an urban environment of Delhi. This technique is based on the measurement of spectra at the 

constant difference (∆λ) between the positions of emission and excitation monochromators. It is particularly more effective 

for selective analysis of individual components of a mixture. This procedure makes possible the analysis of complex mixtures 

of compounds without their previous fractionation or after partial separation into several fractions. For experiments, 

suspended particulate matter samples of 24h duration were collected on glass fiber filter papers from which PAHs were 

extracted using dichloromethane (DCM) + hexane with ultrasonication method. Qualitative measurements of the polycyclic 

a o ati  h d o a o s PAHs  e e a ied out usi g the “F te h i ue at a ious a ele gth i te als ∆λ). Optimized 

synchronous parameters for selected PAHs in the synchronous excitation wavelength range 250 – 600 nm were found by 

changing ∆λ in the range 5–110 nm, in an interval of 10 nm. The ∆λ, which gave highest synchronous fluorescence intensity 

for a particular species, was chosen as optimized ∆λ for that species and the corresponding peak as the optimized peak 

(λMax
SFS ). The intensity of the emission peaks is given in an arbitrary scale of 0 –1000. It is found that the synchronous 

excitation wavelength (λMax
SFS ) of each compound is close to its absorption maximum in the n-hexane solution. These 

optimized ∆λ values as well as λMax
SFS for each compound were used as the individual identification peaks for each 

fluorophore in their unknown mixture. Due to the difference in chemical structure, each PAH gives specific characteristic 

spectrum for each ∆λ. Following PAHs were detected in our measurement: benz (a) anthracene (BaA), pyrene (Pyr), chrysene 

(Chry), fluoranthene (Flan), phenanthrene (Phen), and benz (ghi) perylene (BghiP). The relative magnitudes of the total PAHs 

levels observed in different seasons of the year can partly be explained by atmospheric conditions. Since most of the PAHs 

are released due to a variety of combustion processes, their levels in the ambient environment depend to a great extent on a 

number of factors such as type of fuel, amount of oxygen available for combustion and temperature. In addition, their final 

levels may be influenced further by photo-degradation, biodegradation, chemical oxidation and physico-chemical 

characteristics of the atmosphere. Therefore, temporal variations in the PAHs levels at a given location in the environment 

are observed in general. The variability in the PAHs levels coupled with the fact that similar assemblages of PAHs can arise 

from different combustion sources. Since the intensity of an emission peak of a PAH is directly related to its concentration, 

the above results demonstrate that the concentration of the PAHs is maximum during the winter season and minimum 

during the summer and monsoon seasons. In conclusion, the synchronous fluorimetry offers a great potential for an 

effective, rapid and simple method of analysis of PAHs in a mixture.  

 

Seasonal Exposure of Aerosol in Delhi, India 
Rajesh Kushwaha and Arun Srivastava 

School of Environmental Sciences, Jawaharlal Nehru University, New Delhi, India 

The study to monitor the traffic related aerosol exposure was conducted at different sites in Delhi with the help of personal 

sampler.  The samples were obtained in four different season viz winter, pre mansoon, mansoon and post mansoon season. 

The personal exposure was observed to be maximum in Anand Vihar (937.429±171.8µg/m
3
) in winter season and minimum 

at JNU (261.8±10.3µg/m
3
) in mansoon season. Suspended particulate matter (SPM) associated metals for personal exposure 

was determined by ED-XRF. It was found that crustal elements viz Si, Fe, Ca, Na, Mg, Al, dominate the personal exposed SPM. 

Other elements viz., Zn, Cu, Ni, Pb, and Ba are mainly vehicular traffic born particulate matter. Human health risk was 

estimated based on exposure and dosage response. The assessments of particulate-bound elements were calculated by 

assuming exposure of 8 h. The findings indicate that the exposure to anthropogenic elements have relatively adverse to 

health effects. 
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Green House Effect & Global Warming 
Anmol Kulshrestha, Abhishek Sharma, Abhishek Shukla 

 Raja Balwant Singh Engineering Technical College, Agra, Uttar Pradesh, India 

Email: anmi007@outlook.com 

Nowadays, gases emitting from air conditioners, refrigerator and other cooling devices contains CFCs. These CFCs initiate the 

depletion of ozone layer present in the atmosphere. This ozone depletion allows harmful rays to enter in our environment 

and damages it and ultimately leads to the Greenhouse effect and Global warming. Also the effluents from cars, factories 

cause the Greenhouse effects.  

 

Networking Governance to Address Climate Change 
Md. Abdus Samad 

Department of History and Culture, Jamia Millia Islamia, New Delhi 110 025, Telephone: +91 7503460939 

Email: paradox.du@gmail.com  

It is now well established that climate change is occurring. Experts observe that accumulation of carbon dioxide will soon 

reach 400 parts per million (ppm). According to scientific projections, this increase in carbon dioxide may cause surface 

warming to rise by 2 degrees celsius which is 10 percent higher than that of the twentieth century. Other climate change 

impacts are changes in rainfall and snowfall, higher evaporation, more frequent and intense drought, floods, the rise in sea 

level, changes in ocean currents and melting ice-bergs. To avoid these consequences, greenhouse gasses must be reduced 

quickly which requires a significant shift in thinking, culture, practices and policies. A series of initiatives have been taken by 

the international community to reach a consensus to combat climatic hazards. As a part of those undertakings, a quantified 

reduction in carbon emission was agreed in 1997 in Kyoto. This agreement is known as the Kyoto Protocol. However, the 

halle ge is that atio s a d i di iduals t pi all  a e u illi g to edu e g ee house gas e issio s u ilate all .  
The p o le  of li ate ha ge is a i ked p o le  a d def i g solutio  is its atu e.  It is eithe  eas  to defi e a i ked 
p o le  o  si ple to sol e. Cli ate ha ge is a i ked p o le  e ause it is a highl  o ple  poli  issue hi h i ol es 
all levels of government as well as non-government organisations. These problems require public engagement for structural 

consultation and organized debate. There are disagreements about both the nature of the problem and ways to find a 

solution. Environmental problems cross national borders and can affect people across the globe. So, a local problem 

becomes international.  

‘efe i g to e i o e tal poli  s hola s this is o se ed that a  i te atio al egi e  is the asis of e i o e tal 
governance. However, they have taken support of the hegemonic power approach to establish that it is impossible to form a 

strong international regime without a dominant leader or state. In the absence of strong global environmental leadership, 

this paper will assess how networking governance is working to bring out and deal with the issue of climate change. For this 

purpose, first, it will discuss the theoretical aspects of networking governance. Following this, the contribution of non-state 

actors in the area of climate change governance will be illustrated. Thereafter, their contributions will be discussed critically. 

The paper will discuss networking governance only in the global context. 

 

 

Socio-Environmental Survey of a Forest Hamlet Situated in Buxa Tiger Reserve, West 

Bengal, India 
Sayan Bhattacharya 

Assistant Professor, School of Ecology and Environment Studies, Nalanda University, Rajgir, India 

Email: sbhattacharya@nalandauniv.edu.in 

Buxa Tiger Reserve (BTR) is located in Alipurduar Sub Division of West Bengal, India. It comprises of the entire forest area of 

the erstwhile Buxa Forest Division (Created in 1877 – 78) and some territory of the erstwhile neighboring Cooch Behar Forest 
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Division. The Reserve lies between Latitudes 23
o
30′ N to 23

o
50′ N and Longitudes 89

o
25′ E to 89

o
55′ E. The total area of the 

reserve is 760.87 km
2
 of which 385.02 km

2
 has been constituted as the Buxa Sanctuary and National Park (Core zone of the 

BTR) and the balance 375.85 km
2
 areas is treated as a buffer zone. It has 37 forest villages and 4 fixed demand holdings, 46 

revenue villages and 34 tea gardens in and around it. The survey work was done in May, 2015 by visiting a forest edge 

village, 28 Mile, in Buxa Tiger Reserve. The survey work followed the guidelines of People s Biodi e sit  ‘egiste  ith so e 
modifications. Primary data were gathered through field survey and direct contact with common people and authorized 

centers of the region.  Surveys on the demography, agriculture, livestock management, water management, education, 

culture, health, waste management, disaster management, transport, biodiversity, joint forest management activities, Non-

timber forest product usage and human animal conflict were done in this area. Demographic information was collected from 

the village area and the Panchayat. Census report was collected from the local Panchayat Office. Religious and social festival 

information was collected from the local people. Human animal conflicts were studied in the village area, as the area is 

periodically disturbed by the encroachment of elephant, rhinoceros and leopard. Biodiversity of the region was documented 

by visiting the adjacent forest areas, accessing the database of West Bengal Forest Department Office and visiting the nature 

interpretation centre situated at Buxa Fort. Photographic documentation was done in every phase of the survey work. In 

spite of being positioned in a diverse and sensitive ecological zone, the village is not adequately managed. There is an urgent 

need for implementing sustainable management systems in the areas for the betterment of the socio-environmental 

structures. Some of the possible management strategies have been suggested for maintaining the social, environmental, 

economic and ecological balance of the region. This survey work and sustainable proposals can be followed in other 

ecologically sensitive forest edge hamlets of North Bengal for biodiversity and traditional ecological knowledge conservation. 

 

Concept of Environment, Ecology and Sustainable Development in 

Ancient Indian Texts 
Sayan Bhattacharya 

Assistant Professor, School of Ecology and Environment Studies, Nalanda University, Rajgir, India 

Email: sbhattacharya@nalandauniv.edu.in 

The relationship between culture and ecology was the integral part of ancient Indian societies. Interactions with diverse 

biological entities and concern for their conservation remained important components in the structure of ancient 

civilizations of India. In the present study, some ancient Indian texts are highlighted which can eminently reflect the concepts 

of environmental conservation and sustainable development. The Arthasastra written by Kautilya (the minister of 

Chandragupta Maurya, 321-297 BC) divided the country into different ecological zones between the Himalayas and the 

oceans. Arthasastra demonstrated Kautilya’s perception and concern about the living creatures: domestic and wild animals, 

plants and vegetations. List of protected animals, fish, birds were found which executes the scientific knowledge of 

biodiversity. In 1972, the conference on human environment in Stockholm mentioned about some principles which were 

very much similar to the edicts of Arthasastra. Some of the modern Indian environmental laws like Water (prevention and 

control of pollution) Act 1974, The Forest Conservation Act 1980 and The Wildlife (Protection) Act 1972 show amazing 

similarity with forms and contents of Arthasastra. In Manusmrti written by Maharshi Manu, the concept of biodiversity 

referred to all living forms broadly mentioned as Chara (movable living world) and Achara (immovable plant kingdom). The 

book described the importance of conservation. Caraka and Susrata classified lands according to the nature of the soil, 

climate and vegetation. Susrata classified animals on the basis of their food habits and habitats. In Ishopanishad, the 

concepts of sustainable development and conservation were established: All in this manifested world consisting of moving 

and non-moving are covered by the lord. Use its resources with restraint. Do not grab the property of others- distant and yet 

to come.  The Vedic hymns, particularly those in Rg Veda, contained many notes on irrigated agriculture, river courses, 

dykes, water reservoirs, wells and water lifting structures.  The later Vedas, especially the Ayurveda section, demonstrated 

profound knowledge of biodiversity. The sacred groves (Tapovana) of India were rich in biodiversity, which were mentioned 

in many ancient Indian documents like Abhigyan Shakuntalam written by Kalidasa. They are small packets of forests 

dedicated to local deities. In Bhagavad Gita, Krishna compared the world to a single banyan tree with unlimited branches in 
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which all the species of animals, humans and demigods wander, which can reflect the concept of community ecology. The 

trees like Banyan and Peepal were often referred in historical background are keystone resources. Detailed studies are 

needed to extract and analyse the ecological and environmental perspectives of ancient Indian culture.  

 

Environmental Microbiology and Bioremediation 
Abhishek Agarwal and Vishal Chahar 

Department of Biotechnology, Raja Balwant Singh Engineering Technical College, Agra 
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Environmental microbiology is the relationship of microorganism with one another and with their Environment. 

Microorganisms are the backbone of the ecosystem and have potential role in regulating biogeochemical system. Symbiotic 

relationships with other organism have impact on environment. The microbes have huge influence in degradation and decay 

of natural waste. 

Bioremediation is the technique used for the management of waste with the use of microorganism to eliminate or neutralize 

pollutants. Some examples of bioremediation related technologies are phytoremediation, bioventing, bioleaching, land 

farming, bioreactor, composting, bioaugmentaion, rhizofiltration and biostimulation.This technology can be broadly 

classified as in-situ and ex-situ. In-situ involves the treatment of waste at the site itself whereas in Ex-situ the waste is 

treated elsewhere. For better implementation of bioremediation of pollutant and waste require concise information of 

different pathways and regulatory network to carbon flux in particular environments and for particular compounds. 

 

Study of Wastewater Treatment along with Production of Biomaterials by Indigenous 

Bacteria 
Asmita Gupta

1
, Kristina Medhi

1
, Ritu Tripathi

1
, Radha Sharma

1
, Anupreet Kaur

1 
and

 
Indu Shekhar Thakur

1* 

1
School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067, India 

*Corresponding Author. Telephone: +91-11-26704321 (O), Fax: 011-26717586 

Email: isthakur@hotmail.com
1*

, asmitagupta5@gmail.com
1
  

Wastewater and sludge samples were collected from different treatment stages of Vasant Kunj and Okhla Sewage Treatment 

Plants. Analysis of inorganic and organic contaminants present in the collected samples was done using ICP-AES and GC-MS. 

Several bacterial strains were isolated from sewage and sludge of Okhla and Vasant Kunj STPs respectively. Strains showing 

best results on MSM agar plates containing various contaminants and nitrogen removalwere selected and identified using 16 

S rDNA sequencing. The strains identified as Bacillus sp., Serratia sp., showed contaminant removal capacity while 

Paracoccus denitrificans showed denitrification of wastewater. It was observed that these bacterial strains apart from 

biodegradation and denitrification of waste water, also simultaneously produced biomaterials like Polyhydroxyalkanoates 

(PHAs), Fatty Acid Methyl Esters (FAMEs), Bacterial extracellular polymeric substances (EPS) and Biogas using sewage and 

sludge as substrates.  The strain Bacillus sp.ISTVK1 showed mucoidal growth and was found to remove wastewater 

contaminants along with production of EPS in MRS media supplemented with 50 % filter sterilized wastewater and 0.5 % 

sucrose. The EPS production was optimised using response surface methodology (RSM). The optimised conditions were used 

in a bioreactor for enhanced EPS production along with contaminant removal of wastewater. Serratia sp. was screened for 

PHA production along with wastewater contaminant removal. The strain was found to show accumulation of FAMEs and PHA 

along with removal of wastewater contaminants. Thus, the isolated bacterial strains showed potential for production of 

biofuels and biomaterials along with nutrient and contaminant removal of wastewater. The isolated strain Paracoccus 

denitrificans was used for heterotrophic nitrification and aerobic denitrification using synthetic wastewater. The strain 

showed best results in percentage reduction of ammonia, nitrite and nitrate. Based on enzyme assay analysis, Nitrate 

Reductase (NR), a crucial enzyme in denitrification was characterized under both aerobic and anaerobic conditions. 

Maximum enzyme activity was seen in presence of NO3+NH4, aerobically. Further the process will be optimized for treatment 

of real wastewater. Recently it was reported that 30% of the waste generated in Delhi is treated and the rest untreated 
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sewage is being dumped into the Yamuna River. The river stretch from Panipat to Agra via Delhi is known as the dead 

Yamuna as increase loading of nutrients such as Nitrogen and Phosphorus has led to its pollution, having potential to create 

eutrophication problem in Ganga River. For this purpose it has become very important to monitor the river water quality. 

Sediment samples (n=32) were collected from the from Yamuna river covering upstream region from Barkot, Dakpathar to 

Palla, Delhi region from Wazirabad to Okhla barrage and Downstream region from Palwal to Allahabad  in pre-monsoon and 

post-monsoon season (June 2015 –March 2016). Sediment samples were also collected from its major tributaries (Hindon, 

Chambal, Ken, Betwa). Sediment samples were analysed for nutrients like ammonia, nitrite and nitrate, and denitrification 

activity. 

 

Biomass Production and Nutrient Removal by Endolithic Cyanobacterium in Sewage 

Wastewater Influent 
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In the light of recent life cycle analyses that criticize the water footprints of the microlagal biofuel production system, the 

prospects of combining microalgal biomass production with wastewater treatment were explored, by evaluating the ability 

of the endolithic cyanobacterial strain to synergistically treat municipal wastewater and produce biomass. Leptolyngbya sp. 

ISTCY101 was cultivated in undiluted wastewater influent in batch mode and semi-continuous mode. A semicontinuous 

marble slab photobioreacto  as desig ed to e ploit the e dolith s i ate apa ilit  of de elopi g iofil  a d utilizi g 
bicarbonate as source of inorganic carbon. Biomass productivities averaged to 85 mg L

-1 
d

-1
 and 2.93 g m

-2
 d

-1
 in batch mode 

and semi-continuous mode respectively. The endolith produced 25 % (% w/dw) of lipids mainly consisting of saturated and 

monounsaturated (C16:0, C16:1, C18:0, C18:1) fatty acids (>65 %). Maximum Nitrogen and Phosphorus removal rates of 4.37 

mg L
-1

 d
-1

 and 1.01 mg L
-1

 d
-1

 were attained in semi-continuous mode. Post treatment analyses of wastewater via GC-MS and 

ICP-OES showed remarkable removal of major organic contaminants and trace metals respectively. Methyltetrazolium (MTT) 

assay for cytotoxicity and comet assay for genotoxicity were carried out in human hepato-carcinoma cell line HepG2 to 

validate the treatment efficiency of the strain. A 2.3-fold reduction in MTT EC50 value and 10-fold reduction in Olive Tail 

Moment after cyanobacterial treatment envisage its potential application in integrated wastewater treatment and biodiesel 

production. The study demonstrated the potential of the cyanobacterium Leptolyngbya sp. ISTCY101 to treat municipal 

wastewater beyond the conventional parameters of nitrogen and phosphorus removal. Leptolyngbya sp. ISTCY101 attained 

high biomass productivities, completely depleting nitrogen and phosphorus along with remarkable reduction in organic 

contaminants and trace metals and corresponding decrease in toxicity. Furthermore, analyzing the principles of carbon 

assimilation in the natural ecological niche of the cyanobacterium and applying that to design the marble slab incubator 

proved beneficial in terms increased growth and nutrient removal. It can be concluded that the notion of combining bio-

engineering/bioreactor designing with ecology to overcome the limitations faced in biorefineries can be worth exploiting and 

propagating. 
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Carbon Dioxide Sequestration by Chemolithotrophic Oleaginous Bacteria for 

Production of Biofuel, Biosurfactant, Bioplastic and Biomaterials 
Manish Kumar, Khushboo Khosla, Juhi Gupta, Smita Sundaram and Indu Shekhar Thakur* 

School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067, India 

The world today is facing twin crises of rising carbon dioxide (CO2) emission leading to climate change as well as 

environmental deterioration by accumulation of non-biodegradable compounds. Microorganisms capable of performing 

carbon dioxide sequestration produce fatty acids, biofuels and biomaterials. Serratia sp. ISTD04 and Bacillus sp. strain ISTS2 

of palaeoproterozoic metasediments and lime respectively enriched in the chemostat in presence of different concentrations 

of NaHCO3 showed potency to fix radiolabeled NaH
14

CO3 and formation of carbonic anhydrase, ribulose-1, 5- bisphosphate 

carboxylase/oxygenase (RuBisCO) and carboxylating enzymes determined by two-dimensional gel electrophoresis and 

MALDI-TOF/MS and nano drop LC-MS. The whole genome sequences of bacterium contain numerous genes encoding 

homologous of enzymes related to fixation of carbon dioxide and production of biofuels, biosurfactant and bioplastics. In 

proteomic analysis of Serratia sp. ISTD04 by 2D-MALDI-TOF/MS of 63 protein spots, 48 spots were significantly up-regulated 

in the autotrophically grown cells; seven enzymes showed its utilization in autotrophic carbon fixation pathways and other 

metabolic activities including lipid metabolisms. Scanning Electron Microscopy (SEM) revealed presence of rhombohedral 

structure which resembled to calcite and vaterite formed by bacterium further confirmed by Fourier Transform Infrared 

(FTIR) spectroscopy, X-ray diffraction (XRD) analysis and energy-dispersive X-ray (EDX). Calcite produced by Serratia sp. 

ISTD04 during sequestration of CO2 is further use in production of biological glasses which is calcium phosphate represent an 

interesting option as a biodegradable material for the elaboration of tissue engineering constructs. The bacterium produced 

hydrocarbons and lipids respectively after 18h culture which was converted to hydroxyvalerate, a possible source of 

bioplastic, after 72h  production of homopolymer poly (3-hydroxyvalerate) (PHV), a type of mcl-PHA along with carbon 

sequestration by Serratia sp. The GC–MS and FTIR results confirmed the production of 3-Hydroxyvalerate, which is a 

monomer of PHV by Serratia sp. ISTD04 cultured in a mineral media supplemented with bicarbonate and glucose as carbon 

sources. A 2 fold increase in PHA production after optimization demonstrates the successful application of the Box–Behnken 

design of RSM in process optimization for enhanced PHA production. The hydrocarbons were within the range of C13–C24 

making it equivalent to light oil. GC–MS analysis of lipids produced by the bacterium indicated presence of C15–C20 organic 
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compounds that made it potential source of biodiesel after transesterification. GC–MS, FTIR and NMR spectroscopic 

characterization of the fatty acid methyl esters revealed the presence of 55% and 45% of unsaturated and saturated organic 

compounds respectively, thus making it a balanced biodiesel composition.  The Bacillus sp. strain ISTS2 has also capability to 

produce biosurfactant along with CO2 sequestration. Biosurfactant production ability at 100 mM NHCO3 and 5% CO2 was 

screened by surface and interfacial tension measurement, emulsification stability test, hydrophobicity test, contact angle 

measurement, bacterial adhesion to hydrocarbon and purified by silica gel column (60–120 mesh). Thin layer 

chromatography (TLC) and gas chromatography–mass spectrometry (GC–MS) showed that the crude biosurfactant of ISTS2 

were composed of lipopeptides and free fatty acids (FA). Results indicated production of biomaterials by carbon dioxide 

concentrating bacteria can be used for large scale production. 

 

Bioremediation and Detoxification of Landfill Leachate using Bacto-algal 
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Urbanization and rapid growth in population are pivotal in generating waste and unscientific management of waste leads to 

health hazards and degradation of the ecosystem. This is a pressing issue in emerging economies like India where the wastes 

are disposed off in open dumps. Presently, there are 4 functioning landfill sites in Delhi- Ghazipur, Okhla, Bhalswa and Narela 

of which the first three are unengineered sites and already oversaturated with waste (Ghosh et al., 2015). Approximately 

9000 tonnes of Municipal Solid Wastes (MSW) daily is disposed in the three unengineered landfill sites of Delhi (Talyan et al., 

2008). Absence of base liners in the unengineered landfills results in continuous groundwater contamination. Close proximity 

of these landfills to river Yamuna also results in polluting the river. Furthermore, no environmental impact assessment has 

been carried out prior to selection of these sites (Swati et al., 2014). This method of open dumping results in the formation 

of leachate, beneath the landfill as a result of infiltration processes. The present study aims to evaluate the feasibility of 

leachate treatment using a synergistic approach by microalgae and bacteria. Leachate from Okhla landfill site showed the 

presence of various toxic organic contaminants like naphthalene, benzene, phenol and their derivatives, napthols, pesticides, 

epoxides, phthalates and halogenated organic compounds. ICP-AES analysis revealed high concentrations of Zn, Cr, Fe, Ni, 

and Pb beyond the maximum permissible limit of discharge. Bacto-algal co-culture was found to be the most efficient in 

removal of toxic organic contaminants and heavy metals. Further, detoxification efficiency of bacto-algal treatment was 

evaluated by Methyl tetrazolium (MTT) assay for cytotoxicity and alkaline comet assay for genotoxicity using hepatoma 

HepG2 cells. Reduction in toxicity was confirmed by an increase in LC50 by 1.9 fold and reduction in Olive Tail Moment by 

40.6 fold after 10 days of treatment. Results of the study indicate bioremediation and detoxification potency of bacto-algal 

co-culture for leachate treatment (Kumari et al., 2016). 
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Free Air CO2 enrichment Technology (FACE) is to elevate the atmospheric concentration of CO2 in the experimental plots. In 

the FACE soil, microbial communities have a potential to utilize carbon dioxide for sequestration and convert it into their 

biomass production in the form of development of lipids content. Due to their carbon capture and storage (CCS), global 

warming can be mitigated on capturing carbon dioxide from large point source.Among the most effective methods to 

mitigate the challenge of the rising levels of CO2 is sequestration by microorganism since some microbes are capable of fixing 

atmospheric carbon dioxide.In this context,culturable bacteria were isolated from CO2 enriched environment so that 

microorganisms may be useful for environmental applications including sequestration of CO2 and its conversion in to useful 

product like calcite and biofuel production.Total ten bacteria were isolated fromFree Air CO2 enriched(FACE) crop field soil 

microbial community and were enriched in the shake flask condition in the presence of MSM and 100 mM of NaHCO3.and 5% 

CO2 incubator for 90 days. Among these microbial communities five bacteria had potency to grow at higher concentration of 

CO2. Achemolithotrophic bacterium having high potency to capture CO2 was isolated from theFACE crop field.The 16srDNA 

sequence analysis reveals that the bacterium shows close homology with bacterium, Bacillus sp. was evaluated for potential 

of carbon dioxide sequestration.The carbon dioxide sequestration capacity of the bacterium was evaluated by Carbonic 

anhydrase and RuBisCO activity.The total unsaturated and saturated fatty acids found in methyl esters amount was 55% and 

45% respectively to balance in composition of biodiesel characterized by GC-MS and FTIR analysis. Thus bacterium was found 

to utilize CO2 as a substrate and produce hydrocarbons which can serve as a direct replacement for diesel fuels. 
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Lignocellulose biomass (LCB), as the name suggests, is a complex material made up primarily of carbohydrate polymers 

(cellulose and hemicellulose) and lignin (aromatic heteropolymer). LCB is produced as waste from agricultural practices and 

is recalcitrant in nature. In LCB cellulose is present as long crystalline fibers embedded in hemicellulose and lignin. This 

complex structure needs to be disrupted before lignin, cellulose and hemicellulose can be used. Lignin is separated from 

cellulose and hemicellulose by a process called pretreatment. Various physical (grinding, cutting etc), chemical (use of acid, 

alkali, solvents etc.) and physiochemical (steam explosion, CO2 explosion, microwave etc) methods are used to disturb the 

structure of LCBs. We have evaluated various solvents and found that glycerol effectively separated lignin from cellulose and 

hemicellulose. Lignin can also be removed by the action of microbes producing ligni  deg adi g e z es. A β-

proteobacterium Pandoraea sp. ISTKB isolated from Alapuzzha, Kerala, India was used for pretreatment of sugarcane 

bagasse. After 20 day treatment under submerged condition the saccharification efficiency increased by 3.7 times as 

compared with untreated bagasse. Pandoraea sp. ISTKB was able to convert lignin into value added products like poly 

hydroxyalkanoids (PHA). This process is called lignin valorization. The various lignin degradaing enzymes like laccase, lignin 

peroxidase and manganese peroxidase produced by Pandoraea sp. ISTKB can also decolorize dyes having diverse chemical 

structures. The pretreated LCB has higher cellulose and hemicellulose content. By the action of microbes and/or enzymes 

cellulose and hemicellulose are hydrolyzed to fermentable sugars. This process is called saccharification. C6 sugars are 

produced from cellulose and C5 sugars are produced from hemicellulose. Different enzymes are required for hydrolysis of 

cellulose and hemicellulose. They are called cellulases and xylanases, respectively. Strains capable of utilizing cellulose 

polymers like carboxymethy cellulose (CMC) and Avicel as sole carbon source were isolated from soil having degraded wood. 

Best performing strain named as OC2 was used for producing cellulases under both aerobic as well as anaerobic conditions. 

The cellulose degrading enzymes were cell membrane bound. Key enzymes for cellulose degradation were CMCase, 

ello iose deh d oge ase CDH  a d β-glucosidase. The production of cellulose degrading enzymes was optimized using 

statistical software. The simple monomeric sugars formed can be used to produce variety of products like ethanol, 

extrapolysaccharide (EPS), biogas etc. For ethanol production sugars formed after saccharification are utilized by yeast and 

converted to ethanol. This ethanol is recovered after distillation. The EPS produced by bacteria plays an important role in 

biofilm formation. Apart from that EPS also act as bioflocculent. To establish a lignocellulose based biorefinery that is 

economically viable it is very important that the all components of LCB are converted to value added products 
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Figure: Biodegradation and Bioconversion of lignocellulosic residues for biorefinery process 
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Rice straw is a potential renewable energy feedstock for biomass power generation. However, various production phases 

and combustion of rice straw for power generation releases greenhouse gases (GHGs). The GHG footprint of biomass power 

can be assessed using Life Cycle Assessment (LCA). The present study is conducted to assess life cycle GHG emissions (CO2, 



BiogeochemENVIS            Vol.21 (4)                     Special Issue on Environmental Pollutants: 
Impact Assessment and Remediation (NCEPIAR-2016)  

 

Page | 25 

 

N2O and CH4) from rice straw based decentralized biomass power generation. The GHG footprint of biomass power is also 

compared with coal fired power plant. The results indicate that the practices of rice production and level of mechanization 

influence GHG emission while considering rice straw as feedstock. About 6% increase in CO2e GHG emission is resulted from 

rice straw based power generation under mechanized methods of rice production (1.52 kg CO2e kWh
-1

) compared with 

traditional methods (bullock and animal powered) of rice production (1.44 kg CO2e kWh
-1

). Substantial amount of emission 

reduction (about 47%) is possible in rice straw based decentralized power generation compared with coal based centralized 

power generation (2.12 kg CO2e kWh
-1

).  
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Invasion is shown to have both ecological and economic consequences in terrestrial ecosystem affecting both transfer of 

energy and nutrient. Present study describes effect of leaf litter decomposition of other species (Azadirachta indica, Acacia 

leucophloea, Acacia nilotica, Leucaena leucocephala) in presence of litter decomposition of invasive species P. 

juliflora,commonly known as honey Mesquite it is an exotic species, which was introduced to in India in around 1877 to 

control the increasing sand desert and also as regreener tool.  It is a woody invasive species which produces nitrogen rich 

litter and hence affects the type of litter entering into the forest floor and thereby influences decomposition of native 

species by changing the micro environment in the invaded site.This species have shown nitrogen fixing ability and it is also 

observed that P. juliflora has higher organic carbon, nitrogen, phosphorus, potassium, calcium and magnesium content in 

stand than other woody species. It also helps in improvement of soil under its canopy by redistribution of nutrient ions away 

from its canopy to under its canopy. Leaf litter decomposition pattern was studied under the own canopy of other species 

(Azadirachta indica, Acacia leucophloea, Acacia nilotica, Leucaena leucocephala) and under canopy of invasive species to 

analyses mass loss, nitrogen release pattern of decomposing litter. Study revealed that leaf litter decomposition of native 

species under invasive species was faster than as compared under own canopy. There was significant difference in residual 

mass and rate constant (k). Increased rate of decomposition and faster nitrogen release pattern is found when the 

decomposition is carried out in presence of invasive species. Invasive species P. juliflora being rich in nitrogen favors litter 

decomposition as it increase nitrogen pool. High concentration of nitrogen supports growth of both bacteria and fungi which 

enhances the litter decay process. Results from the study suggest that the decomposition pattern of leaf litter of native 

species is highly influenced in presence of invasive species decomposition. Presence of invasive species not only increases 

the process of litter decomposition, it also alters the process of nutrient cycling. 

 

Microbial Biomass and Soil nutrient Status in Three Different Forest Communities of 
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          Soil microbial biomass is the active fraction of total soil organic carbon and accounts for 2-3 % of total soil organic 

carbon. The study describes the microbial biomass, carbon and nitrogen in three forests viz., oak forest, pine forest and 

mixed forest of Central Himalaya. Study area of oak forest was Lamgara block of Almora district (Uttrakhand) has an 

elevation of 1894 m, east facing, pure pine and mixed-oak-pine forests was south facing with an elevation of 1950 m. 

Soil moisture content decreased with depth in oak and pine forest, but no such pattern was observed in mixed (oak and 

pine) forest. Soil moisture in the oak forest was highest (19.9 %) followed by mixed (oak and pine) forests (10.5%), and then 

pine (9%). Soil pH was 5.71 in oak, 6.0 in mixed and 6.40 in pine forests. Soil texture was silt -loam to clay-loam in oak; sandy-

loam in pine and sandy-loam to silt in mixed forest. The value of soil organic carbon content was higher in all forest stands. 
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Maximum soil organic carbon content was found in oak (6.5%) followed by pine (4.76%) with minimum in mixed forest 

(1.5%). Soil organic matter was highest in oak forest (10.29%) followed by pine (7.34%) and mixed oak-pine forests (2.58%). 

Amount of total nitrogen was high in all three forests and no specific pattern was observed with soil depth. Minimum total 

nitrogen content was in the order: oak-pine (0.83%)> oak (0.81%)> pine (0.63%). MBN (Microbial biomass nitrogen) at 

different depths was found to be in the order: oak (0.35µgg
-1

) > oak-pine (0.20µgg
-1

)> pine (0.19µgg
-1

). No specific pattern of 

MBC (microbial biomass carbon) was found for different forest types. MBC range for different forest types was found to be: 

oak: 0.83-1.1µgg
-1

, pine: 0.84-0.98µgg
-1

 and oak-pine: 0.700.73µgg
-1

. High concentration of nutrient, microbial biomass and 

low pH in oak forests in present study can be attributed to high humus content of the forest.  
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Weeds are defined as any plants that are growing in unwanted areas or plants growing permanently human disturbed 

ha itats a d i  ild as ell ut it does t depe d o  the hu a  i te e tio  fo  ep odu tio  a d su i al.  “i e hu a  
civilisation started local communities around the globe are known to survive on the basis of their traditional wisdom or 

knowledge. Mostly traditional communities have eco-centric views which gets reflected the way they deal with nature and 

their attitude towards nature. Their knowledge of utilization of natural resources including plants meets their daily 

requirements including healthcare system.  

Ladakh a cold desert mountainous region has the tradition to live in harmony with nature sustaining their livelihood. This 

region is an ideal example of man–nature ethical relationship which seems to be degraded slowly. This paper aims to 

document the traditional indigenous knowledge regarding use of weeds emphasizing their role in the livelihoods of the 

traditional community. To fulfil the aim of the study two villages namely Khardong and Tia located at different altitudes in 

the Leh district of the Ladakh region were chosen. The field was visited monthly during the summer time of 2014-2015. Semi-

structured interviews were conducted monthly during the field visits. Structured questions were included using standard 

methods (Martin, 1995). The investigation reported total of 52 weed species. The most dominant family with 10 species was 

Poaceae followed by family Amaranthaceae (subfamily Chenopodeacae with six species followed by Lamaiceae, 

Polygonaceae, Asteraceae with five species. Poaceae a ks as the u e  o e fa il  fo  the o ld s o st eed Hol  
1978). Species like Allium prezewalskianum, Brassica juncea, Chenopodium album, Chenopodium Botyrs, Crepis sp., Elshotzia 

densa, Fagopyrium tataricum (buckwheat), Lepidium latifolium, Prunella Vulgaris are edible weeds which are prepared with 

various methods and taken along with traditional cuisines. Many other weed species have various healing properties like 

Trigonella emodi (wound healing), Lancea tibetica (tonic during weakness), Polygonum chinensis (ingestion, wound healing), 

Bupleurum sp. (constipation) Hypecoum leptocarpum (septic wounds) Arabodopsis thaliana (diarrhoea), Artemisia cappillaris 

(intestinal problems), Thalictrum cultratum (fever), Nepeta laevigata (Pneumonia), Artemisia sieversiana (intestinal worms), 

and Potentilla anserine (astringent). This is inventory study, as no such work has been carried out earlier in this region. This 

kind of study will provide baseline information for future research. In the recent decades traditional ways of living are eroded 

by the abrupt forces called development and progress. It is important to document the rich ethno botanical knowledge and 

raise the subject to preserve and conserve the traditional wisdom of the native community which can provide a long term 

scope for a sustainable economy and food security. 
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The rapid population growth during the last century has increased the pressures over riverine systems, threatening their 

ecological integrity, economic value and even affecting public health. The main anthropogenic pressures affecting rivers are 

industrial waste water, urban sewage effluents, agriculture and farmland runoff and fish farming. These activities cause an 

excess of nutrients, increase the organic matter loads and even promote the accumulation of dangerous pollutants in the 

sediment such as heavy metals, toxic compounds and hydrocarbon substances. High nutrient loads produce direct ecological 

impacts over biological communities such as macroinvertebrates associated mostly with eutrophication processes. These 

facts disturb composition, trophic structure and biomass of the biological communities. Fresh water macroinvertebrate 

species vary in sensitivity to organic pollution and thus, their relative abundances have been used to make inferences about 

pollution loads. High species diversity and richness could be found in clear natural rivers while as changes related to the 

assemblages and distribution of the river fauna are caused due to the high impacts of anthropogenic activities. A study of the 

effects of heavy metal pollution on the distribution of benthic macroinvertebrates of the Yamuna River was conducted for 

one year (January-December 2014). Two stations from upstream and two stations from downstream receiving drains with 

high pollution load were selected along the 22km stretch of Yamuna River in Delhi. The total number of macrobenthic taxa 

was higher at the upstream stations (22 taxa) than at the downstream stations (5 taxa). The upstream of the Yamuna River 

was dominated by Ephemeroptera, Plecoptera, Trichoptera, Hemiptera, Coleoptera and small quantities of chironomid 

dipterans were also found. On the other hand, the downstream of the river was mainly inhabited by the resistant species of 

Tubificidae and Chironomidae. Thus, in the present study, some sensitive (Trichopteran caddisflies and Ephemeropteran 

mayflies) and resistant species (Oligochaeta such as Tubifex spp.) were identified as potential bioindicators of clean and 

severely polluted river ecosystems of Yamuna River. 

 

 

Study of Indoor Bioaerosols in a University Library Environment in Relation to 
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Bioaerosols are particulate matters of biological origin which includes, living organisms like, bacteria, virus, fungi, their 

metabolites, toxins, pollens, plant and animal fragments. Bioaerosol exposure measurement in indoor environment has 

become a major concern recently as it is directly associated with human health hazards and may cause different respiratory 

disorders, infectious diseases, asthma and allergy. In context to bacterial infections, methicillin resistance Staphylococcus 

aureus (MRSA) is a leading cause in humans worldwide. In the present study, indoor bioaerosols of Jawaharlal Nehru 

University Library environment in reading room, third floor, fourth floor and fifth floor as well as from the outdoor 

environment were sampled by settle plate technique in three different seasons that were pre monsoon, monsoon and post 

monsoon. During the period of sampling, temperature was in between 27.9ºC – 33.1ºC, relative humidity varied between 

30.3% – 51% and indoor-outdoor (I/O) ratio was within 0.074 – 0.5. The total bacterial load in library varied in between 58 – 

86 CFU, total gram positive bacteria were 46 – 61 CFU and total gram negative bacteria were 12 – 25 CFU in three different 

seasons. 



BiogeochemENVIS            Vol.21 (4)                     Special Issue on Environmental Pollutants: 
Impact Assessment and Remediation (NCEPIAR-2016) 

 

 

Page | 28 

 

Out of the collected strains, on the basis of morphological and biochemical tests, 43 Gram positive isolates were found to be 

Staphylococcus sp. Although total obtained bacteria was maximum in pre monsoon period maximum number of 

Staphylococcus sp. (23) were identified during sampling in monsoon period. 

Among these 43 Staphylococcal isolates 10 were identified by confirmatory biochemical tests as coagulase positive S. aureus. 

These 10 S. aureus isolates were further screened to check their methicillin sensitivity by broth dilution technique as per CLSI 

guidelines (CLSI, 2009).  All S. aureus isolates e e fou d to e ethi illi  se siti e sho i g MIC alues of  to ≤ .  μg/ l. 
Further, confirmation of S. aureus strains has been done through femA gene amplification.  To confirm the methicillin 

sensitivity, mecA gene amplification will also be performed (if any).  

Seasonal prevalence of Staphylococcus sp. and presence or absence of MRSA in library is assessed through this study. The 

data acquired from this present study could be used to identify potential source of airborne diseases within indoor air 

environment (if any). Presence of no MRSA strains from total obtained S. aureus indicates the absence of any potential 

health hazards in this environment. 

 

2.45 GHz Radiation and Magnetic Iron Oxide Nanoparticles: A Synergistic Effect in 

Rodents 
Akanksha Verma, Shweta Kaur and Paulraj Rajamani* 
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New era of industrial development introduce many new pollutants to the environment including non-ionizing 

electromagnetic radiations such as radio wave and microwave. Increased application of nanoparticles in industry and 

medicine produces numerous nanoparticles which can easily enter in human body and influence various biochemical and 

morphological processes. Present study investigates hazardous effects of 2.45GHz microwave radiation and magnetic iron 

oxide nanoparticles (MION) in rodents. 

Eight weeks old male wistar rat and 7 week old swiss albino mice were treated with different doses of magnetic iron oxide 

nanoparticle (MION) and/or exposed to 2.45 GHz microwave radiation for 2 hrs/day for 30 days at power density of 

0.344mW/cm
2 

in anechoic chamber. After exposure animals were dissected to collect liver and brain. Different enzymatic 

assays were performed in liver and brain. Microwave radiation elicit stress response in the organism in the form of reactive 

oxygen species (ROS) generation which can oxidize biomolecules such as lipid, protein and DNA which can alter the activity of 

antioxidant enzymes such as catalase (CAT), Superoxide dismutase (SOD) and glutathione peroxidase ( GSH-Px). 

Malondialdehyde (MDA), a biomarker of lipid peroxidation, reflects the degree of cell damage.  

Present study suggests that MION induces oxidative stress which led to cytotoxic changes in brain and liver cell. Co-

treatment of MION and microwave radiation showed a synergistic effect of oxidative stress mediated alteration in rodents. 

 

 

Antioxidant Rich Fruit Extract Induces Cell Cycle Arrest and Apoptosis in Breast 

Carcinoma Cells (MDA MB-231 Cells) 
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Cancer incidences have increased with the pace of human development. Cancer is the second leading cause of death 

worldwide and it could become the first by 2030. Breast cancer is the second leading cause of death after cervical cancer in 

Indian woman. Inverse relationship of fruits and vegetables consumption to risk of cancer led us to search chemopreventive 

agents from fruit and vegetables. The fruit was assessed for its antioxidant potential and anticancer efficacy on breast 

carcinoma cells (MDA-MB 231). Out of the different solvent tested 80% methanol in water was found to be the most efficient 

for extraction of phenolics and antioxidants. Methanol (80%) extract was further evaluated for it antiproliferative property 
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on MDA-MB 231 cells. Extract inhibited proliferation of cells and induced cells cycle was arrested in S-phase in a dose and 

time dependent manner. Apoptotic cell population increased in a dose and time dependent manner in the treated cells. 

Since the fruit extract found to have considerable quantity of antioxidants, it can be used as anticancer agent.   

 

Morphological and Biochemical Alterations Induced by Zinc Oxide Nanoparticles 

in Mice 
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School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067, India 

Email: nsneelusingh@gmail.com  

Nano-size particles of less than 100 nm in diameter are at present attracting increasing attention for the ample range of new 

applications in various fields of industry. Among various nanoparticles, zinc oxide is one of the most commonly used 

nanoparticles in consumer products, such as bioceramics, biosensors, nanocomposite membrane and most commonly used 

in cosmetics and sunscreens due to their efficient UV absorption properties. Increased production and use of engineered 

Zinc oxide nanomaterials enhances the probable exposure in occupational and environmental surroundings. The aim of the 

present study is to investigate the effect of zinc oxide nanoparticles (ZNPs) on various organs. Male mice of 4-6 weeks old 

were taken and randomly divided into three groups six animals in each group, control group was administered with PBS and 

rest of the groups were administered  intraperitonially with different doses of nanoparticles 100, 400, 700 and 1000 mg/Kg 

(average particle size 35nm), once in a week for two weeks. After 14 days, different biochemical assays (SOD and CAT) were 

done to evaluate the toxicity of nanoparticles. Results indicate that, exposure to ZNP altered the biochemical parameters 

related to liver and kidney function of mice administered with ZNP as compared to control group. In addition, there were 

morphological changes were observed in liver and kidney of mice treated with high dose of ZNP. It is concluded that higher 

dose of ZNP may alter the biochemicals which are essential for normal functioning.  

 

 

Role of NF-kB in Nano-TiO2 Induced Oxidative Stress Mediated Immune Response and 

Apoptosis in Splenocytes of Mice 
Ramovatar Meena, Usha Singh Gaharwar and Paulraj Rajamani* 
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There are few studies reported that titanium dioxide ((TiO2) nanoparticles induce damage in various cellular organs such as 

liver, kidney, brain function and decreased immunity in mice, but the spleen injury and its oxidative stress mechanism are 

still unclear. To understand the spleen injury induced by nanoparticulate anatase TiO2, has administrated in once a week for 

30 days and different biochemical assays such as hematological alterations, spleen pathological changes, oxidative stress, 

and genes related to inflammatory cytokines, apoptosis and signaling pathways were investigated as the upstream events of 

oxidative stress in the mouse spleen after exposure of nano-TiO2. The results suggest that nanoparticulate TiO2 significantly 

inhibit the proliferation of splenocyte and alter the hematological parameters and release of cytokines in exposed groups. 

Furthermore, there was no significant difference in the proportions of T-lymphocyte subsets in the animals treated with  low-

dose of nano-TiO2 , whereas the proportions of CD3+, CD4+and CD3+, CD8+ T-lymphocyte subsets significantly increased in  

both medium and high dose nano-TiO2 treated groups as compared to control group. The results indicate that nano-TiO2 

induce mitochondrial mediated apoptosis as a cascade of reactions like DNA damage, reduction in mitochondrial membrane 

potential, release of cytochrome c, upregulation of proapoptotic genes (p53 and Bax ) and downregulation of antiapoptotic 

genes (Bcl-2) and NF-kB pathway.   It is concluded that a high dose of nano-TiO2 may influence the in vivo immune functions 

in mice. 
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Effect of 3G Mobile Phone Radiation Exposure on Male Wistar Rats 
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Ever increasing use of mobile phones and other gadgets using radiofrequency radiation causes a major concern in human 

being. More than 6.5 billion people globally and around 945 million people in India are using mobile phone. Radiation 

emitted from base stations and cell phones may cause health concern among the general public. Exposure to radio 

frequency electromagnetic field (RF-EMF) may influence various biochemical activities and DNA integrity. Reactive Oxygen 

Species (ROS) have been implicated as the fundamental mechanism of mobile phone radiation damage on reproductive 

system.  

The present study deals with the effect of 3G (2100 MHz) mobile phone radiation on reproductive system of male Wistar 

rats.Adult male Wistar rats (n=8)were exposed to 3G mobile phone radiation for 2 hrs/day for 45 days in a specially designed 

exposure set up. 

At the end of the experiment sperm cell count, cell viability, mitochondrial activity and membrane integrity were 

studied.Histopathological analysis, lipid per oxidation andROS level were measured.Histopathological examinations show 

distortions in seminiferous tubules and transmission electron microscopy (TEM) shows alterations in sperm membrane. 

Significantdecrease in sperm ROS level and other parameters were observedin exposed group as compared to control group. 

The study concludes that continuous exposure to cell phone radiation may alter sperm tail morphology, sperm count and 

anti-oxidant potentialwhich mayaffect fertility. 

 

In Vivo Biodistribution and Toxicity of Manganese Nanoparticles: A Critical Review 
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School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067, India 

Email: pardhiyasonali@gmail.com, paulrajr@hotmail.com*   

Nanotechnology involves manipulation of matter on an atomic, molecular, and supramolecular scale. National 

Nanotechnology Initiative, defines nanotechnology as the manipulation of matter with at least one dimension smaller than 

100 nanometers. Engineered nanoparticles are being produced rapidly in large quantities, which pose a health concern to 

the living beings. Huge amounts of manganese metal or powder applications are typically found in industries involving steel 

and nonsteel alloy production, battery manufacture, colorants, pigments, ferrites, welding fluxes, fuel additives, catalysts,  

and metal coatings. Due to the recent development of nanomaterials, macro-sized manganese particles are likely to be 

replaced by Mn nanoparticles. They are now already used as contrast agents for magnetic resonance imaging (MRI), drug 

delivery, an ionization-assisting reagent in mass spectroscopy, consumer products such as batteries. Novel applications, 

based on nano forms of Mn oxides (MnO, MnO2, and Mn3O4) include wastewater treatment, catalysis, sensors, various types 

of batteries, and supercapacitors.  Various reports have shown that Manganese (Mn) nanoparticles affect the vital organs 

particularly the brain. Mn exposure is known to produce neurotoxicity in vitro and in vivo. Mn containing fumes are 

generated during welding and other high temperature industrial operations. Inhalation of Mn fumes can cause manganism, a 

h o i  eu ologi al s d o e ese li g Pa ki so s disease. Studies on humans have indicated that elevated levels of Mn 

may put humans at risk of Parkinsonism. This suggests that there may be significant pathological consequences and risks to 

the central nervous system (CNS) when manufacturing nanoscale metals. Inhaled nanoparticles are first captured in the 

nasopharynx or the alveoli. Due to the nanoparticles high mobility within the organism, these can have direct access to the 

CNS by penetrating tissue boundaries like the alveolar and capillary wall and the blood–brain barrier (BBB). The presence of 

chemically detected Mn in the brain and blood samples may indicate the (1) presence of the MnO2 NPs themselves since NPs 

are known to easily cross the respiratory epithelium by transcytosis due to their small size and, from the blood, enter the 

brain through the BBB; or (2) blood-transported dissolved Mn, originating from disintegration of NPs in the low pH (<4.5) of 

https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Molecular
https://en.wikipedia.org/wiki/Supramolecular_complex
https://en.wikipedia.org/wiki/National_Nanotechnology_Initiative
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phagolysosomes after being phagocyted by pulmonary macrophages (Zsuzsanna Máté et al., 2015). Thus, it becomes vital to 

assess the potential health hazards of Mn nanoparticles in the living system. 

 

Toxicity Assessment of Iron Oxide Nanoparticles on Kidney of Wistar Rats 
Usha Singh Gaharwar and Paulraj Rajamani

*   
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Nanomaterials are defined as nanoscale substances having one dimension less than 100 nanometres. In recent years, Iron 

oxide nanoparticles (IONPs) have been used as a novel biomedical material in various medical applications. Increasing use of 

Iron oxide nanoparticles has raised the concerns over the human health and environment. However, studies on its 

toxicological effects in humans and the environment are scarce. Hence in the present study we investigated the toxicity 

responses of iron oxide nanoparticles (IONPs) on male Wistar rats. Different doses of iron oxide nanoparticles were 

intravenously injected through caudal vein once in a week for 28 days. Blood samples were collected weekly from the retro 

orbital plexus from all the groups for measurement of serum urea, creatinine, Serum uric acid and total protein 

concentration. After 28 days the animals were sacrificed and various biochemical parameters related to kidney functions 

were performed. Reactive oxygen species (ROS) and antioxidant enzymes estimation were carried out to measure the 

oxidative stress in kidney induced by nanoparticles. Nanoparticles distribution in kidney was carried out by using atomic 

absorption spectroscopy and histopathological analysis were done to observe any morphological changes through 

hematoxylin and eosin staining. The results showed that nanoparticles induce oxidative stress which in turn leads to cell 

injury in kidney. The accumulation of IONPs in kidney was found to increase significantly in a dose dependent manner. It may 

be concluded that IONPs alter the biochemical parameters, antioxidant system, accumulation and histopathological changes 

which, affect the normal functioning of kidney of rat. 

 

Catechin Hydrate: A Phytochemical With a Protective Role against Benzo(a)pyrene-

induced Genotoxicity, Oxidative Stress, Inflammation and Apoptosis in Swiss Albino 

Mice 
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Benzo(a)pyrene [B(a)P], a polycyclic aromatic hydrocarbon (PAH) is a strong mutagen and potent carcinogen. Catechin is 

categories a natural phenol having antioxidant activity and found as a secondary metabolite in plants which show free radical 

scavenging property. The aim of the present study was to investigate the efficacy of catechin hydrate against B(a)P induced 

genotoxicity, oxidative stress, inflammation, apoptosis and to explore its underlying molecular mechanisms in the lungs of 

Swiss albino mice. Thirty male Swiss albino mice were randomly allocated into five groups having six animals in each group. 

Catechin hydrate was given orally once daily for seven consecutive days at the doses of 20 and 40 mg/kg body weight in the 

normal saline. On day 7, a single dose of B(a)P was given orally in the corn oil at the dose of 125 mg/kg body weight. 

Administration of B(a)P increased the activities of toxicity markers  such as LPO, LDH  and B(a)P metabolizing enzymes 

[NADPH–cytochrome P450 reductase (CYPOR) and microsomal epoxide hydrolase (mEH)] with subsequent decrease in the 

activities of tissue anti-oxidant armory (SOD, CAT, GPx, GR, GST, QR and GSH). It also caused DNA damage and activation of 

apoptotic and inflammatory pathway by upregulation of TNF-α, IL-6, NF-kB, COX-2, p53, bax, caspase-3 and down regulating 

Bcl-2. However, pre-treatment with catechin at a dose of 20 and 40 mg/kg significantly decreased LDH, LPO, B(a)P 

metabolizing enzymes and increased anti-oxidant armory as well as regulated apoptosis and inflammation in lungs. 
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Histological results also supported the protective effects of catechin. The findings of the present studies suggested that 

catechin as an effective natural product attenuates B(a)P induced lung toxicity. 
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Currently there is a renewed emphasis on protecting vulnerable populations who are exposed to a wide variety of chemicals 

in their homes, schools or work places and other surroundings. These chemicals may originate from outdoor sources such as 

ambient air contagion, gaseous exposure of lethal chemicals, drinking water contamination or indoor sources such as 

herbicides, insecticides or pesticides as food contaminants, pharmaceuticals raw materials and other consumer products. 

Because of widespread exposure cumulative risk assessment with the factors that impact exposure with indication of the 

body burden of those chemicals are urgently needed to be evaluated. Here we  tried to explore some of those xenobiotics 

like sarin, 2,4-Dichlorophenoxyacetic acid, malathion, phosmet, thalidomide, methyl isocyanate, fenthion, polychlorinated 

biphenyles, 2,4,5-Trichlorophenoxyacetic acid and methyl mercaptan and to assess their effects on biological system. 

 Awareness of their characteristics could improve the clinical efficacy and behavioral complications due to the extended use 

of those compounds in humans, as very little is known about the kinetics and interactions in humans compared to animals 

still to date. Thus, in this paper, we present an overview of the current literature concerning the absorption, distribution, 

metabolism and excretion as well as the interactions of these compounds for assessing early effects and susceptibility 

measurement. 
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The objective of this paper is to examine the potential effects of fluoride exposure by analyzing the influence of fluoride 

contamination in drinking water on health outcomes across various districts of India. The paper will mainly highlight two 

health outcomes- dental diseases and skeletal diseases. This study also examine the health impacts associated with fluoride 

contaminated water across the different considered samples with the inclusion of additional demographic and socio-

economic characteristics. We exploit the data from Central Ground Water Board (CGWB), Ministry of Water Resources 2010, 

and Health rounds of National Sample Survey (NSS), 2014. Following results has been estimated using Binary Logistic 

Regression framework and Propensity Score Matching (PSM) method. 

Estimated results clearly indicate that people living in the fluoride affected areas are more likely to get affected by dental 

diseases and skeletal diseases. It further demonstrates that consumption of comparatively large amount of fluoride leads to 

potential severe skeletal diseases than dental diseases. However, the analysis also shows that the dental disease and skeletal 

disease is more prevalent in the case of children and old age. The findings also show that age, education, household socio-

economic conditions, and geographical area of residence have significant association with the risks of dental diseases and 

skeletal diseases in India. Thereby we conclude that switching to safe source of water is more beneficial in the fluoride 

affected regions, controlling for other demographic and socio-economic characteristics.   
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Phytoalkaloids are group of naturally occurring chemical compounds produced by plants having a wide variation in their 

chemical properties, purified from the crude extracts by acid-base extraction.  Alkaloids exhibit high diversity in their 

structures, which is ultimately responsible for their broad range of actions in the biological system. They have specific 

pharmacological effects making them useful as medicines for cardio-vascular, central nervous system, as recreational 

drugs, toxicants etc. One of the widely used botanical insecticides called Rotenone is also an alkaloid obtained from 

members of Leguminosae family. Here it indicates towards rotenone causing ocular pathologies at low concentration and 

prolonged exposure on Human Trabecular Meshwork (HTM) tissue in the eye. On the other hand, its effect on cancerous 

cells HeLa is negligible under normal high glucose condition of growth due to their sturdy nature. But same treatment 

under low glucose conditions is able to induce anti-proliferative action against cancerous cells. Thus, the dual role of 

Rotenone as a disease inducer and as a potential cancer fighter is reinforced by this study. Thus, it is opening up new 

therapeutic avenues for this herbal compound and their screening. 
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The medicinal value of the plants lie in their phytochemicals which may provide protection against different diseases and 

these phytochemicals can be used as food and medicine. Medicinal plants contain numerous biologically active compounds 

which can be used in treatment of several diseases and have been utilized by developing countries in a primary healthcare 

system since very long period of time. According to the World Health Organization approximately 80% of the population, 

mostly in developing countries relies on plant-based medicines for primary health care. The advantages claimed for 

therapeutic uses of medicinal plants in various ailments are their safety besides being effective, economical and their easy 

availability. 

Amaranthus spinosus is commonly known as spiny amaranth or pigweed. It belongs to the family Amaranthaceae. It is annual 

herb native to tropical America and found throughout India in fields, waste land and roadsides. Amaranthus spinosus shows 

diuretic, antidiabetic, antipyretic, anti-inflammatory properties and root paste of the plant is also used to cure skin related 

diseases. In the present study phytochemical screening of the Amaranthus leaves was done for identification of the active 

constituents of the leaves. The leaves of Amaranthus spinosus contain several phytochemical components such as phenolic 

compounds, alkaloids, glycosides, amino acids, saponin, terpenoids and phytosterols etc. The antioxidant activity of the 

leaves of Amaranthus spinosus was studied by using DPPH assay. The findings of the present study indicate the 

pharmacological activities and antioxidant potential of the leaves of Amaranthus spinosus. The wide spread availability of the 

plant in India and its utilization in cure of various diseases makes it an attractive biological resource for further clinical 

research. 
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The use of thymoquinone (TQ) which is an active component of Nigella sativa or Black seed and as a cure to all forms of 

illness dates back to a long time. Its non-toxicity because of being a phytochemical makes it an excellent choice as a dietary 

supplement and can be used in synergy along with conventional drugs which can provide synergistic action in ameliorating 

the signs and symptoms of many diseases TQ may act as a modulator of intracellular reactive oxygen species (ROS) and, 

therefore, control ROS-mediated cell growth. At high concentration, ROS have been reported to be harmful for living 

organisms, whereas at moderate concentrations, they play an important role as regulatory mediators in signaling processes 

regulating cell growth., we report the available evidence on a role of TQ as a redox agent in cell proliferation, differentiation 

and apoptosis. In particular, we focused our attention on TQ prevention of cell oxidative damage and its influence in cell 

growth as well as on TQ modulation of redox-sensitive molecular targets in cell signalling: growth factors and growth factor 

receptors, antioxidant response elements, transcription factors. Moreover, we presume on the possible influence that TQ 

may have as a redox agent in cancer. 
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Loktak Lake is a shallow, an endorheic, freshwater lake situated in the state of Manipur, north-eastern India. Two main rivers 

flow into the lake and transport suspended sediments from upstream erosion during rainfall.The surface area of the lake is 

~236 km
2
, comprising large pockets of open water and marshy land. Its surface areahowever fluctuates between 50 and 280 

km
2
during the year synchronous with non-monsoon and monsoon periods respectively and influencesthe chemistry of lake 

water. 

Loktak Lake is known for phumdis (floating mass of vegetation, soil and organic matter) of different sizes and geometrical 

shapes with variable thickness ranging from a few inches to several feet.Phumdi consists of live biomass belowground, dead 

organic material and sediments, held together by a meshwork of rhizomes and crisscrossing roots and stems. Its level rises 

and falls during the year consistent with seasonal fluctuations inwater level of the lake. Phumdisscavengelarge quantities of 

phosphorus and nitrogen from lake water making nutrients less available for algae and thus help improve water quality. 

Theypromote the diversity of aquatic habitat and provide vital structure and shading for fish. 

LoktakLake plays an important role in the economy of Manipur. It is a source of water for irrigation, drinking water supply 

and hydropower generation. The lake is also a source of livelihood for the fishermen living in surroundings and on phumdis. 

Due to nutrient rich nature, phumdisare being mined and used as fertilizer for cultivating crops.  

Water quality and quantity is influenced by both natural and anthropogenic factors in catchment in addition to local 

hydrology.In recent years, increased deforestation due to urbanization around the Loktak Lake and in the catchment areahas 

accelerated the process of soil erosion resulting in siltation of the lake. Increased load of nutrients and pollutants from 

catchment as well assewage from urban centres carried by streams and floodwaters are discharged into the lake affecting its 

water quality.In addition, drastic water level fluctuations and mining of nutrient rich phumdisalso lead topoor water quality.  

Chemostratigraphy of lake sediments is an ideal tool to infer natural environmental changes, and to assess the extent of 

human activities in trace metal deposition. As part of this objective, the sediments and water of Loktak Lake are being 

studied for major and trace element compositions and the same will be compared with the average composition of the 
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catchment bedrock and to assess the anthropogenic contribution. Maintaining an adequate forested buffer in upland and 

around the lake is critical for preserving habitat quality and also regular monitoring of lake water chemistry. 
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The release of acidic drainage from abandoned mines, mine tailings impoundments, and waste rock piles is the largest 

environmental problem causing deterioration of downstream groundwater and surface water systems and inturn affecting 

ecosystem.  

Mining not only adversely affect the environment during its operational life time but also after its closure. In some cases, the 

systematic procedure is not followed during the closure of mines and thus the mines left abandoned. Indian Bureau of Mines 

(IBM) had identified 297 abandoned mines including 82 public sector mines which had been left unreclaimed prior to the 

promulgation of rules about mine closure plan in April 2003.  

Acid Mine Drainage (AMD) is a big problem in case of sulfide bearing abandoned mines. Weathering and oxidation of sulfides 

produce sulfuric acid by the reaction with water and oxygen, 2FeS2 (s) + 7O2 (g) + 2H2O (l) = 2Fe
2+

 (aq.) + 4SO4
2-

(aq.) + 4H
+
 

(aq.) and the toxic metals associated with the sulfides will easily get transported and distributed in soil-sediment-water-

plant-air system. This phenomenon is known as acid mine drainage. The most abundant sulfide minerals in mine wastes are 

the iron sulfide minerals pyrite (FeS2) and pyrrhotite (Fe(1-x)S). Because of their low commercial value, these minerals are 

excluded from concentrates in the ore beneficiation process and are deposited in waste rock piles and mine tailings 

impoundments. 

Khetri Copper Belt in Jhunjhunu district of Rajasthan is known for copper mining since historical times. Geologically the area 

consists of garnetiferous chlorite quartz schist, amphibole chlorite quartzite and quartzite and the area is covered with wind-

blown sandy soil. Chandmari is an abandoned mine located near Kohilyan mine and around 1.5 km away from the Khetri 

town. The mine is ~1km in length and contains clear blue color water with ~pH 4.  

The water samples from the Chandmari mine are analysed for physio-chemical parameters and heavy metal concentration. 

The heavy metals are found in abundant quantity exceeding the BIS maximum permissible and acceptable limits and WHO 

permissible limits i.e. ~9 ppm Cu, ~7 ppm Mn, ~2 ppm Ni, ~1ppm Co, ~0.5 ppm Zn, ~ 0.3 ppm Fe and lead is below detection 

limit. Copper and manganese are found in abundant quantity compared to Zn, Fe, Co and Ni may be due to precipitation of 

these elements at low pH. The element concentration data shows a significant positive correlation among Cu-Zn; Cu-Mn; Cu-

Co; Zn-Mn; Mn-Co hence the source of heavy metals is from the leaching of sulfides by AMD.  

Thus, the abandoned mines left without proper rehabilitation and restoration are of potential environmental risk and a 

source for heavy metal contamination.  

 

Spatio-Temporal Variability of Dry Deposition Fluxes of Carbonaceous Fractions in 

Urban Dust in Delhi 
Manisha Mishra and Umesh Kulshrestha* 

School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067, India 

Email: umeshkulshrestha@gmail.com*  

It is well known that mineral dust is responsible for high particulate levels in air over North India. Campaigns like ACE-Asia, 

INDOEX, ISRO-GBP and ABC have emphasized on the fact that dust mixing with anthropogenic air pollutants influences the 

the biogeochemistry, local climate and air quality by affecting the optical properties of the atmosphere. High interaction of 

carbonaceous aerosols with mineral dust is known to facilitate such phenomenon. Due to different chemical properties of 

various carbonaceous components such as Organic Carbon (OC), Elemental Carbon (EC) and Carbonate Carbon (CC), their dry 



BiogeochemENVIS            Vol.21 (4)                     Special Issue on Environmental Pollutants: 
Impact Assessment and Remediation (NCEPIAR-2016) 

 

 

Page | 36 

 

deposition also differ with changing environmental conditions like humidity, temperature, wind speed etc. Calculated 

dustfall and its carbonaceous fractions at 2 sites in Delhi, with different land use patterns viz. JNU (urban background) and 

Connaught Place (commercial), have shown significant difference in their dry deposition fluxes. High levels of carbonaceous 

components and their spatial distribution revealed close correspondence with local meteorological parameters and 

anthropogenic activities such as vehicular emission, biomass burning, crustal components from exposed land surfaces, 

construction activities etc. The study of urban dustfall clearly demonstrated that carbonaceous fractions in the atmospheric 

dust as an effective indicators of anthropogenic pollution. 

 

Reactive Nitrogen Species in the Atmospheric Dust over the Megacity of Delhi, India 
Reema Tiwari and U.C. Kulshrestha* 

School of Environmental Science, Jawaharlal Nehru University, New Delhi 110 067, India 

Email: umeshkulshrestha@gmail.com*   

In response to the rising demand of food and energy security across the globe, the reactive nitrogen species (Nr) have 

undergone a rapid accumulation as NO3
-
 and NH4

+
 in environment. This is clearly reflected in the growing sources and altered 

transport pathways of global nitrogen cycling that has resulted in a ten-fold rise in Nr formation rates. Abundance of 

atmospheric dust rich in carbonates and bi carbonates of Ca
2+

 and Mg
2+

 in this regard has been significant in providing 

ultimate sinks to the excess Nr acidity over the Indian atmosphere. Hence, the present study has been carried out to 

estimate Nr deposition fluxes and deciphering the interaction mechanism of Nr with the ionic composition of dustfall fluxes 

at six monitoring stations of the Delhi – NCR region. The results showed a spatio temporal variability in oxidized Nr (NO3
-
) 

and reduced Nr (NH4
+
) species based on the changing ionic composition of the dustfall fluxes at different land use sites. 

Neutralization ratios, ion balance regression plots and enrichment factors revealed the significance of relative abundance of 

Ca
2+

 and SO4
2-

 in Nr scavenging. Dominance of Ca
2+

 in the stoichiometric neutralization reactions resulted in a low median 

equivalence ratio of NO3
-
/ SO4

2-
 (< 1) in the dustfall fluxes at all the sites owing to its affinity

 
for SO4

2-
 as compared to NO3

-
. 

NH4
+
 being a weak base cation, on the other hand, showed an overall weak scavenging which could be attributed to the 

predominance of Ca
2+

 as a major base cation in the dustfall. Summer time dry weather conditions and other meteorological 

factors resulted in sharp peaks of high NO3
-
and low NH4

+
 corresponding to the timings of the dust storm events. The 

estimates of this study may be helpful in fulfilling the uncertainty gap existing in the global deposition inventory of Nr fluxes, 

and strengthening our understanding about tropospheric Nr-dust interactions under dry weather conditions of the tropics. 

 

 

Water Quality Monitoring of the River Yamuna with Special Reference to Physico- 

Chemical Parameters and Heavy Metal Contamination 
Bilal Nabi Bhat*, Saltanat Parveen, Taskeena Hassan and Uzma Ahmad 

Limnology Research Laboratory, Department of Zoology, Aligarh Muslim University, 

Aligarh (U.P.) 202 002, India 

Email: bilalnabi730@gmail.com*  

Water, a natural resource forms the lifeline of all living organisms and its pollution is much a concern. Contamination of 

aquatic environments as a consequence of increase in industries, uncontrolled and untreated discharge of sewage and other 

anthropogenic activities is a widespread and global concern. Pollution from such activities can result in significant 

environmental and ecological degradation and can lead to the serious impacts directly or indirectly on the health of livestock 

and human health through contamination of food and drinking water. Over decades, there has been a growing interest to 

determine the heavy metal level in fresh water bodies. Therefore, fresh water bodies are being monitored from time to time 

for heavy metal contamination in water, sediment, flora and fauna. The concentration of different heavy metals and physico-

chemical variables were studied in water in different stretches of river Yamuna i.e. Delhi (PI), Mathura (PII) and Agra (PIII), 

during summer and winter season for a period of one year (from Dec. 2014 to Dec. 2015). Water samples were collected 
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seasonally and the physical variables like Biological oxygen demand (BOD), chemical oxygen demand (COD), Nitrates (NO3) 

and Phosphates (PO4) were analysed. Different heavy metals viz. chromium (Cr), zinc (Zn), lead (Pb), copper (Cu), iron (Fe), 

cadmium (Cd) and nickel (Ni) in water were also analysed using Atomic Absorption Spectrophotometer, Agilent Technologies 

200series AA. Water quality variables like BOD, COD and the concentration of all the heavy metals (except Zn and Cd) were 

found above the permissible limits for drinking purpose as given by Indian Council of Medical Research (ICMR) and World 

Health Organization (WHO). The present study gives a better understanding of observed physico-chemical parameters and 

the levels of concentrations of heavy metals in the river which may have serious effect on aquatic biota. 

 

Major Ion Chemistry of Ground Water in Khekra Block of District Baghpat, Uttar 

Pradesh 
Kamal Kishor and Dinesh Mohan* 

School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067, India 

Email: dm_1967@hotmail.com*, kamaljnu.90@gmail.com 

Over exploitation and pollution deteriorates water qualityand threatens human health, economic development, and social 

prosperity. Rapid urbanization and industrialization have degraded the groundwater quality and quantity.Main objective of 

the present investigation was to evaluate the ground water quality in and around Khekra Block of Baghpat district, (Uttar 

Pradesh) and to find its suitability for drinking, domestic and irrigation purposes. A total of37 groundwater samples were 

collectedboth in pre-monsoon and post-monsoon periods. All samples were analyzed pH, conductivity, salinity, total 

alkalinity (T-alk as CaCO3), bicarbonate (HCO3
-
, mg/L), total hardness (T-hard as CaCO3), calcium hardness (Ca-hard as CaCO3), 

magnesium hardness (Mg-hard as CaCO3), total dissolved solids (TDS), nitrate-nitrogen (NO3
-
), chloride (Cl

-
), fluoride  (F

-
), 

sulfate (SO4
2-

), silica (SiO2), sodium (Na
+
), potassium (K

+
), calcium (Ca

2+
), magnesium (Mg

2+
), total chromium (CrT), iron (Fe

2+
),  

copper (Cu
2+

),lead (Pb
2+

) and nickel (Ni
2+

).  

The quality and suitability of collected groundwater samples were evaluated using Trilinear Piper diagram, Contour mapping, 

Chadda plot, SAR (sodium absorption ratio), base-exchange indices, meteoric genesis indices, Chlorinity Index, Correlation 

Matrix. A high iron concentration was found in majority of samples which exceeded the BIS limit of 0.3mg/l. Therefore a low 

cost technology to remediate iron from groundwater to be used is recommended.   

 

Water Quality Analysis of Historical Gundolav Lake in Kishangarh and Arsenic 

Contamination Study: That Becomes a Water Pollution Generating Site  
Kundan Deval

a
 and Pulok Mukherjee

b 

a
Research Scholar, School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067 

b
Scientist F, 

Wadia Institute of  Himalayan Geology, Dehradun, India 

Email id: kundandeval@gmail.com  

The present study envisages assessing the extent of inorganic pollution of the Gundolav lake and its perturbation into shallow 

as well as deep aquifers that is being used as drinking water source for the Kishangargh Town. The lake was made for drinking 

water but now it become high polluted and it also affect the surrounding ground water resources. The agricultural activities 

doing around lake so lake have high pressure of waste water and water coming from fields have high amount of nutrients and 

high amount of nitrates. 

To achieve the objectives, representative samples were collected from different corners of the main Gundolav Lake. To 

examine the effect of contamination on shallow aquifers, hand pump samples were collected from the vicinity of the lake 

that represent of shallow aquifers in the proximity of the lake. One sample of the only deep tube well in the area was also 

collected to find out if the contaminants have penetrated to deeper level or not. Further, two more tube well samples were 

also collected from a village away from the urban influence to represent a reference with respect to which degree of 

contamination can be quantified. All the major ions Na, Li, K, Ca, Mg, NO3, NO2, SO4, F and Cl were analyzed by ion 
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chromatography, The measurement of trace elements were done by Inductively Coupled Plasma Mass Spectrometry or ICP-

MS. 

The sample KGTU-9 which is a deep tube well have low concentration of maximum trace elements and major ions accept Ca, 

Mg and Fluoride but they are also billow permissible limit given by BIS. Sample KGH-7 and KGTU-8 highly affected from lake 

pollution and lake pollution is reached to nearby ground water. Sample KGH-7 have high amount of As (13 PPB), Cd (42 PPB) 

and Se (14 PPB) that is up to permissible limit. Sample KGTU-8 have high concentration of Fluoride (1.7 MG/L0 and As (10 

PPB) . So sample KGH-7 and HGTU-8 is not safe for drinking purpose. Sample KGT-2 that is collected from lake also have high 

amount of As (18PPB) and Se (13 PPB) .That is carcinogenic and it have high environmental toxicity. So he lake water play 

imported roll in controlling near by ground water quality. The sample KGTU-10 belongs to Ca facies due to presence of 

carbonate rocks. The occurrence of higher concentration of NH4+K in sample KGT-1, KGT-2, KGT-3 and also in handpamps 

sample nearby lake attributable due to extensive use of fertilizers. Due to anthropogenic activities the most of the water 

sample analysed are unsuitable for drinking. Only the deep tube well and the tube well in village (vary far from lake) is not 

gave higher concentration of trace metals and major ions .But the both sample have high amount of NO3. All water samples 

have high concentration of nitrate that indicates high pressure of anthropogenic activities in this area. Not only the lake water 

but its surrounding shallow water also becomes polluted and not suitable for drinking. 

 

Major Ion Chemistry of Groundwater in Eastern Equatoria State, South Sudan 
Kwai Malak Kwai Kut

a
 and Dinesh Mohan

b 
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b
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This stud  as a ied out o  the ajo  io s he ist  of the g ou d ate  i  the “outh “uda s Easte  E uato ia “tate i  
order to evaluate its suitability for drinking, domestic, and irrigation purposes. A total number of one hundred and seventy 

six (176) groundwater samples, covering dry and rainy seasons in the year 2014, was collected from the wells, scattered 

around the eight counties (districts) of the state, which are used for both drinking and irrigation purposes. Twenty two water 

samples were collected from each county. The water samples were analyzed for pH, conductivity, salinity, total dissolved 

solid (TDS), alkalinity, total hardness, calcium hardness, nitrate (NO3
-
), chloride (Cl

-
), fluoride (F

-
), sulphate (SO4

2-
), phosphate 

(PO4
3-

), dissolved silica (SiO2), sodium (Na
+
), potassium (K

+
), calcium (Ca

2+
), magnesium (Mg

2+
), barium (Ba

2+
), cadmium (Cd

2+
), 

copper (Cu
2+

), iron (Fe
3+

), nickel (Ni
2+

), zinc (Zn
2+

)  and lead (Pb
2+

). Groundwater irrigation quality indices such as salinity 

index, chlorinity index, sodicity index, sodium absorption ratio (SAR), percentage of sodium (%Na), residual sodium 

carbonate (RSC), Kelli Index, magnesium ratio, and permeability index (PI), were also calculated in order to evaluate the 

suitability of the groundwater for agricultural purposes. The results of the parameters analysed were compared with the 

South Sudan Water Quality Guidelines (SSWQGs) and WHO standards for maximum permissible limits for drinking water. 

Most water parameters met both the national and the WHO standards for drinking and domestic uses. The calculated indices 

for irrigation water quality also indicated that most of the water samples were suitable for irrigation in the study area. Over 

all, the study has shown that the groundwater quality is suitable for both drinking and irrigation purposes in the state. 

 

Pharmaceuticals as Emerging Contaminants and Their Removal from Water using 

Sustainable Activated Biochar 
Manvendra Patel, Jahnavi Mishra and Dinesh Mohan* 

School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067, India 

Email: manvendraedu11@gmail.com, jahnavimishra08@gmail.com, dm_1967@hotmail.com*  

Pharmaceuticals which emerges as one of the greatest contributions of scientific discoveries in saving human life are now 

emerging as a threat to Flora and fauna. Almost all the pharmaceuticals have the potential to affect the ecosystem. The 

emergence of Multi Drug Resistant Microbes , effect of many pharmaceuticals on flora and fauna like Diclofenac as the 

reason for decline of Vultures , but it is so little and enormous amount of work is needed to be done. 
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Ibuprofen is a non-steroidal anti-inflammatory, analgesic and antipyretic drug having global consumption. Its residues have 

been found in almost every aquatic system (surface water, ground water, sea water, WWTP etc.). Chloramphenicol is an 

antibiotic and it is used in case of various types of infectious diseases. Both Ibuprofen and Chloramphenicol residues and 

thei  eta olites e e epo ted up to μg/L o e t atio . Most of the waste water treatment plants are not designed to 

remove pharmaceuticals from water. Therefore, advanced tertiary treatment methods including photo-oxidation, photo-

degradation, nano-filtration, ultrasonic treatment, adsorption, ozonation and photo-Fenton reaction were used for 

pharmaceutical removal. Most of these methods are not cost effective and generate by-products which further require 

proper disposal. Adsorption is a simple, efficient and low cost method to remove contaminants from water, it also does not 

require as skilled personals as compared to other techniques. Activated carbon, nano-materials, montmorillonite, 

mesoporous silica and resins are used to remediate pharmaceuticals. Among these, activated carbon possesses large surface 

area resulting in more pharmaceuticals adsorption versus other adsorbents. In addition, exhausted activated carbon can be 

regenerated and pharmaceuticals can be recovered using suitable solvents. 

In this investigation, walnut shell activated biochar (WSAB) and Coconut fiber activated Biochar (CFAB)were prepared, 

characterized [for its surface and physico-chemical properties using surface area (SBET), SEM, SEM-EDX, TEM, FT-IR and 

powder XRD] and used for ibuprofen removal. 

The Ibuprofen and Chloramphenicoladsorption studies were conducted in batch mode at different pHs, temperature and 

adsorbate/adsorbent concentrations. The equilibrium sorption date was modeled using Langmuir and Freundlich isotherm 

equations. Pseudo-first and Pseudo-second order kinetic equations were used for batch sorption kinetic data modeling. 

Column studies were also performed to mimic the conditions of a gravity based treatment facility.  

 

Removal of Lead using Developed Energy Cane Magnetic and Nonmagnetic Biochar  

from Water 
Prachi Singh and Dinesh Mohan* 

School of Environmental Sciences, Jawaharlal Nehru University, New Delhi 110 067, India 

Email: dm_1967@hotmail.com*   

Increasing contamination of Pb
2+

in water due to various anthropogenic activities has caused major environmental concerns. 

It thus requires an immediate attention. Several techniques including co-precipitation, bioremediation, chemical methods 

etc. have been used to remediate Pb
2+

 from water.Adsorption is one of the emerging techniques for Pb
2+

 remediation. In 

present study nonmagnetic energy cane biochar(ECBC) and magnetic energy cane biochar (MECBC) was synthesised, 

characterised and utilized for aqueous Pb
2+

remediation. The nonmagnetic (ECBE) and magnetic energy cane biochars 

(MECBC) were characterised for their BET surface area and porosity. VSM, SEM, TEM, XRD, FT-Raman, FT-IR were studied to 

analyse their magnetic moment, surface chemistry, mineralogy, crystallinity, elemental composition and functional group 

identification. Batch sorption studies were conducted for both nonmagnetic and magnetic biochar to find sorption efficiency. 

Maximum Pb
2+

adsorption (ECBC: Q
0

25
0

C = 45.70; Q
0

35
0

C = 52.01 and Q
0

45
0

C = 69.37   and MECBC: Q
0

25
0

C = 40.56; Q
0

35
0

C = 51.17 

and Q
0

45
0

C = 51.75) was achieved at pH 5.0. Higher adsorption capacities were obtained for nonmagnetic biochar (ECBC) 

versus magnetic biochar (MBC). Furthermore, the Langmuir adsorption capacities are more or comparable to the adsorption 

capacities reported in literature.Kinetic studies were conducted to establish the mechanism of Pb
2+ 

adsorption at different 

dose and time on biochars. Negative sites developed on biochar due to various oxide groups at higher pH increased 

attraction between biochar surface and Pb
2+

ions. This caused the removal of Pb
2+

ions from contaminated water. Significant 

amount of oxygen containing groups revealed through studies showed possibility of penetration of water and pollutants 

below pore surface throughout solid volume of biochar.Magnetic biochar (MECBC) can easily be recovered from waste water 

using low external magnetic fields. These findings suggest that developed biochars may be used to remediate lead from 

contaminated water. 
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Application of Low Cost Magnetic Biocomposite for Wastewater Treatment using Box 

Behnken Design 
Rupa Sharma and Dinesh Mohan*
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Water is the most important natural resource as it supports life. Heavy metals, in particular, are emerging as one of the most 

common water pollutants. Effluents discharged from glass, metal plating, textile, pharmceuticals, tanneries and electroplating 

industries contaminate water, soil and sediments. Bioaccumulation of toxic metals through food chain at higher trophic level 

causes serious threat to the ecosystem. Precipitation, coagulation, ion-exchange and adsorption are being used for heavy 

metals remediation. However, these processes are restricted because of economical and environmental restraints. Thus, there 

is a need to find economical, effective and locally available biosorbents for contaminats remediation. The advantages of 

biosorption are cost-effectiveness and better performance at very low metal concentration.  

The present study investigates the biosorption potential of magnetic biosorbent developed from Kaniar pods powder to 

remediate cadmium from aqueous solution. Temperature, dose and initial cadmium concentration were optimized at three 

levels (-1, 0 and 1). For optimization of the different process variables for maximum cadmium adsorption, the experiments 

were performed using Box-Behnken Design combined with response surface surface modeling (RSM). Experimental data 

followed the second order polynomial model. The optimal removal efficiency was 46.62% at an initial solution of pH 5.0 

(adsorbent dose of 4g/L, initial cadmium ion concentration of 22.46 mg/L, and temperature 33.35°C). Adequacy of the model 

was varified by the correlation between experimental and predicted values of the response.  

The possible interactions between magnetic biosorbent and metal ions were also investigated using SEM-EDX, XRD, and FT-IR 

techniques. The results demonstrate that Kaniar magnetic biosorbent could be an effective biosorbent to remediate cadmium 

from wastewater.  

 

Adsorption of Heavy Metal Ions from Aqueous Solution using Magnetite Nanoparticles  
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Heavy metal pollution occurs globally. Industries are the main anthropogenic source of heavy metal pollution. Lead and 

chromium are the most common and toxic heavy metal found in wastewater. Heavy metals are harmful to the environment 

and human being due to their toxic and non- biodegradable nature. Therefore, it is necessary to removemetal ions from 

wastewater prior to its discharge to the environment. Adsorption is one of the efficient and cost effective treatment 

processes for heavy metal removal from aqueous solution.  

The present work is aimed to synthesize and characterize magnetite nanoparticles (Fe3O4) and their application to remove 

metal ions from aqueous solution through adsorption process. Magnetite nanoparticles was successfully prepared by co-

precipitation method and characterized using different analytical techniques including X-ray diffraction (XRD), transmission 

electron microscope (TEM), vibrating sample magnetometer (VSM), zero point charge (pHpzc) measurements and surface 

area analysis etc. The sorption performance of nanoparticles in terms of solution pH, effect of temperature and adsorbent 

dose were investigated in batch system. The adsorption process was highly pH-dependent and found to be maximum lead 

and chromium adsorption occurred at pH 5.0 and 2.0, respectively. Sorption kinetics was performed to evaluate the effect of 

time on adsorption of metals at different adsorbent dosage. Kinetic experimental data well fitted to second order kinetic 

model. Kinetic studies were further investigated to find the sorption equilibrium of metal ions on the adsorbents over an 

initial concentration range of metal ions. Equilibrium data interpreted through isotherm models and found that adsorption 

equilibrium data could be well described by the Langmuir isotherm model. These results demonstrate that synthesized 

magnetite nanoparticles can be considered as an efficient adsorbent for removal of metal ions from water. 
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Lead Toxicity: Threat to living world 
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People come across metals by a number of ways, at their professional sites or from contaminated water or food. Food 

consumption had been identified as the major pathway of human exposure, accounting for > 90% compared to other ways of 

exposure such as inhalation and dermal contact (Loutfy et al., 2006). Among the various heavy metals, lead has been 

recognized as the leading environmental health threat to children and to adults in high doses. The source of lead range from 

lead smelting industries, oil leaded paints to lead in gasoline. All these sources contribute to the accumulation of lead in 

adjacent soils and then its uptake by lactating animals like cows & buffaloes (Wilkinson et al., 2003). The maximum 

permissible level of Pb (II) in the feed of cattle is 30 mg kg
-1

 (National Research Council 1980). In UK the Feeding Stuff 

Regulation has set a legal limit of 5mg kg
-1

 of lead in animal feed. Lead toxicity has deleterious effects on human health. At 

the low doses, common today in many countries, lead has subtle effects on neurological functions including IQ, learning, 

memory and attention span. It also leads to renal effects (chronic intestinal nephritis), reduced heme biosynthesis, and 

various gastrointestinal problems. Studies have shown that a long term exposure may affect male reproductive system such 

as diminished sperm concentration and total sperm motility (ATSDR, 2007). Women with BLL 50 -9  μg l-1 are 2-3 times more 

likely to suffer a spontaneous abortion than the women with BLL lower than this. Once absorbed 95% of lead accumulates in 

bones and teeth, 4% resides in brain, liver & kidney and 1% resides in blood. 99% of the lead in blood is associated with RBC 

and remaining 1% resides in blood plasma. Lead has different half life in different body compartments, like 25-40 days in 

RBC, 40 days in soft tissues, and in bone as long as 28 years. Unretained EPA has classified elemental & inorganic lead 

compounds as Group 2B: probable human carcinogen (ATSDR 1999). The National Toxicology Program classifies lead & lead 

compounds as reasonably anticipated to be a carcinogen  (NTP 2004). 

 

Trace Metal Abundances in Disturbed and Undisturbed Soils of Gurgaon City, Haryana 
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Gurgaon is one of the fastest growing cities of India. With the increase in urbanisation at an unprecedented pace in the last 

few years one of the major issues is the degradation and pollution of urban soils. Soils serve as the most important sink for 

trace etal o ta i a ts i  the te est ial e os ste . Va ious soil t pes  a e fou d ithi  to s a d ities a gi g f o  
relatively undisturbed soils, similar in some respects to their rural counterparts, to completely disturbed and deteriorated 

soils. Disturbed soils further vary according to their functional origin and can be residential, industrial or commercial. Few 

selected trace metals concentration were examined in soils which are undisturbed and relatively disturbed due to 

anthropogenic activity in and around Gurgaon to assess their environmental impact on health. Among the studied elements 

(Ba, Pb, Cu, Zn, Cr, Ni, Mn, Co, Rb, V, Sr and Zr), zinc and lead were found relatively high in soils from disturbed settings (such 

as soils around industrial areas, commercial complexes, residential colonies, etc.) as compared to soils from relatively 

undisturbed settings (i.e. soils from a remote village -a place away from urban setting). An average concentration of 90.84 

mg/kg for Zn and 22.83 mg/kg for Pb was found in disturbed soils in comparison to 50.86 mg/kg and 13.83 mg/kg 

respectively in undisturbed soils. Since all the sites come from same geographical locality (geological formation), the 

observed variations and abundances cannot be from parent material or from atmospheric contribution (rainfall/dust 

storms). The possible sources of Pb in soils could be vehicular emissions, some fertilisers and lead based paints. While Zn 

primarily coming from vehicle tyres (attrition, erosion, etc.), The values of enrichment factor (EF), pollution load index (PLI) 

and geo-accumulation index (Igeo) shows low to modeate pollution in the soils of Gurgaon city.  
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Biology of Water Pollution 
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Water pollution is the pollution or contamination of natural water bodies like lakes, rivers, streams, oceans, and 

groundwater due to inflow or deposition of pollutants directly or indirectly into water systems. Water pollution very often 

caused by human activities.Any modifications or change in the chemical, physical and biological properties of water that can 

cause any harmful consequences on living things and the environment is known as water pollution. Water pollutants are a 

constant threat to the health of biological life. Water pollution is unique in that it is solely caused by humans. Processes such 

as agriculture, the burning of fossil fuels and industrial production release dangerous pollutants into the water. These 

pollutants include heavy metals, fertilizer, pesticide and sediments. Without monitoring to ensure a low pollutant 

concentration in local oceans, rivers, streams, ponds and lakes the health of the ecosystem surrounding the water can be 

severely inhibited. 
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India's monetary development has fuelled a huge development blast in the nation. Road building has been set as a need by 

the Indian Government to guarantee proceeded with financial advancement and enhanced connectivity between major 

population centers. Course of Yamuna expressway starts from Noida, just toward the south of Delhi, furthermore goes 

through the city of Mathura before closure at Agra and make going to the world-popular Taj Mahal quicker and in addition 

significantly more secure. Indiscriminate and rapid urbanization, industrialization and township developments have rendered 

Agra-Mathura area as an ecologically fragile and environmentally harsh region. Present study was carried out from 2013-

2015 to evaluate Ecological and Environmental impacts of Yamuna Express way project on Agra-Mathura region (from Village 

khandouli to 90 km mile stone towards Delhi) as a case study. Study design included both field survey and lab 

experimentation. Field study was largely based on site visits and extensive interviews and talk with residents of the area and 

NGOs and laboratory experiments were carried out in Department of Botany, Raja Balwant Singh College, Agra and 

Department of Zoolog , “t. Joh s College, Ag a.  Parameters of ecological impacts included habitat fragmentation and 

destruction, forest clearing, loss of local vegetation, loss of biomass productivity, increased road kills and change in migration 

patterns of animals. Study revealed that since the inception of the Yamuna Express way project, though a shorter period, has 

considerable effect on local flora and fauna.   Environmental impacts considered effect of vehicular exhaust on local flora and 

fauna, increased in temperature, incidence of fogs and smog, altered water table, changes in the timing of runoff, change in 

soil pH, change in landforms, change in rainfall patterns and Increased erosion leading to sedimentation and improper 

nutrient delivery to streams which results in adverse impacts to aquatic habitats. This study is sincere scientific endeavour 

towards recognizing potential ecological and environment dangers of the big developmental projects in the region and 

suggests the mitigation measures for the better management and administration of development of policies, choices and 

plans to avoid massive ecological and environmental hazards. 
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Sometimes refer to as biomass, are organic material of recent biological origin.These are generally classified as waste or 

dedicated energy crops.The waste material from one process can be utilise as feed stock in another process that is 

coproduct. the category of waste material that qualify as biorenewable resource include agriculture residue,yard 

waste,municipal solid waste,food processing waste and even manure. The dedicated energy crops are plants grown 

specifically for the producution of bio based products that is for purpose other tha food or feed. These crops contain 

significant quantity of one or more of four important which energy rich compound: oil, sugar, and starch and ligno cellulose. 

Biorenewable resources often day to day living after processing them into biobased products. These are converted into 

forms of energy (bioenergy) that can be utilised in place of fossil fuel in a more environmently consious manner. 
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