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Abstract
The current practices of dumping of waste on the outskirts of cities in the unengineered landfills have created a
serious environmental and public health concern. Little attention has been given to properly manage the wastes
and engineer the landfills to obviate the hazards of generation of methane and toxic leachate as waste
decomposes. The leachate generated, containing heavy metals and organic contaminants, is a potential source of
ground water pollution, rendering the ground water unusable for domestic and other purposes. The focus of the
present review paper is to evaluate the fate of organic contaminants present in leachate and the environmental
risk associated with it.
1. Introduction
Landfill leachate is characterized by high values of chemical oxygen demand (COD) and is contaminated by a
complex mixture of waste-derived organic compounds and heavy metals. Seepage of these contaminants into
ground water from municipal solid waste (MSW) landfills is recognized as an important environmental problem
especially in the developing countries, where engineered landfills are seldom found (Mor et al. 2006). Several
studies have confirmed the potential toxic, estrogenic and carcinogenic risk of landfill leachate to both terrestrial
and aquatic organisms (Matejczyk et al. 2011). Hence, its risk assessment and management is considered
essential in the era of rapid population growth and urbanisation.
2. Present status of landfills in India
India is the second fastest growing economy in the world where the level of urbanization is expected to rise from
28 % to 38 % by the year 2026 (Talyan et al. 2008). Urbanization directly contributes to waste generation, and
unscientific waste handling causes health hazards and urban environment degradation. Landfilling practices in
developing countries differ from that of the developed countries, which follow advanced landfilling practices
such as sanitary landfills, and engineered landfills as opposed to open dumping practiced in the developing
countries. In spite of the MSW (Handling and Management) Rules 2000 issued by the Ministry of Environment
and Forests (MOEF), the progress achieved is meager with sanitary landfills in only 9 cities in India. At present,
there are four large functioning landfill sites in Delhi- Bhalsawa, Gazipur, Okhla and Narela, of which the first
three are unlined landfills which pose a serious pollution threat to the ground water and surface water sources
because of their close proximity to river Yamuna (Mor et al. 2006).
3. Leachate: A deadly cocktail of contaminants
The wastes placed in a landfill are subjected to a combination of physical, chemical and microbial processes
which transfer the pollutants from the waste material to the percolating water leading to the formation of high
strength wastewater called leachate (Christensen and Kjeldsen 1989). Most leachate have the same basal
composition characterized by four groups of pollutants: dissolved organic matter expressed as COD or Total
Organic C (TOC) including CH4, volatile fatty acids and more refractory compounds like fulvic-like and humiclike compounds; inorganic macro components like Ca2+, Mg2+, Na+, K+, NH4+, Cl-, S042-, HCO3- ; heavy metals
and xenobiotic organic compounds like aromatic hydrocarbons, phenols and chlorinated aliphatics (Christensen
et al., 2001). However, a broad range of new and emerging groups of compounds like flame-retardants,
plasticizers, surface-active substances and fragrances can be expected to be present in the waste disposed and the
leachate produced. These emerging organic contaminants (EOCs), although present in small concentrations in
water (<1 mg/L), may singly or in aggregate cause health problems for humans and wildlife ingesting water
containing these compounds (Andrews et al., 2012). Previous studies on leachate characterization from Italy
(Baderna et al. 2011), Oklahoma (Andrews et al. 2012) and Qingdao (Gong et al. 2014) have shown the
prevalence of emerging contaminants such as bisphenol A and phthalates commonly used as plasticizers,
polycyclic aromatic hydrocarbons (PAHs) and pharmaceutical drug like Ibuprofen.
4. Transport of organic contaminants with the percolating water
Absence of any engineered barriers and leachate collection system can result in the release of cocktail of
chemicals present in leachate and contaminate surrounding soil, ground and surface water. The emissions of the
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organic compounds with leachate from the landfills mainly depend on the water transport through the landfill,
the solubility of the compound in water, Kow (octanol-water partition coefficient) and the sorption of the
compounds to the waste (Sedlak and Pinkston, 2001). The sorption or the retardation in the movement of the
contaminant increases with increasing hydrophobicity of the compounds (Ömana and Rosqvist 1999). Indeed,
the contaminant properties as well as groundwater residence time, redox conditions and total loading are
important in determining presence and persistence of contaminants in the subsurface and groundwater. It has
also been reported that the mobility of organic compounds is slightly enhanced in a stable type of waste in
comparison with fresh and acidic waste (Reinhart et al. 1991). They migrate through the soil zone, the
unsaturated zone and into the saturated zone (Lapworth et al. 2012). Jurado et al. (2012) and Baderna et al.
(2011) have reported the presence of emerging organic contaminants in drinking water.

Fig. 1 Schematic diagram showing the fate and effect of contaminants leaking from
landfill leachate
5. Environmental risk assessment of organic contaminants
Risk assessment is one of the fastest evolving tools to evaluate the impact of the hazards on human health and to
determine the level of treatment required to solve a specific environmental problem (Durmusoglu et al. 2010). In
order to quantify the human health risks, use of mammalian cells and in vitro bioassays which are rapid,
sensitive as well as cost-effective is very promising. Studies using human peripheral blood lymphocytes
(Amahdar et al. 2009) and human breast cancer cell line MCF-7 (Talorete et al. 2008) have shown the
cytotoxicity of leachate probably due to leachate-induced oxidative stress. Gajski et al. (2012) evaluated
genotoxicity of sanitary landfill leachate from Croatia in human lymphocytes by the use of the micronucleus test
and comet assay and reported genotoxic effects to be connected with high concentrations of ammonia nitrogen,
which exceeded permissible limit by up to 180 times. The cellular and DNA damage induced by landfill leachate
implicate that humans consuming leachate contaminated water are at an increased risk of developing adverse
health effects. Therefore, it has become important to monitor the potential toxicity of landfill leachate.
6. Conclusions
Leachate from landfill sites are significant source of water pollution contaminating ground and surface water
reservoirs. Thus, there is a necessity to undertake appropriate risk assessment studies in order to determine health
risks associated with the problem of leachate contamination in ground water. The additive, synergistic or
antagonistic effects of the contaminants present in leachate may be responsible for the cellular disturbances and
genome damage in aquatic and terrestrial animals.
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Nitrates in the Environment: Sources and Loadings of Nitrogen
N. Janardhana Raju
School of Environmental Sciences, Jawaharlal Nehru University, New Delhi -110067
(E-mail: rajunj7@gmail.com)
Introduction
Nitrogenous materials are rare in the geological record; therefore, occurrence of nitrate in groundwater is an
anthropogenic pollutant contributed by nitrogenous fertilizers, industrial effluents, human and animal wastes
through biochemical activity of nitrifying bacteria, such as nitrosomonas and nitrobacter. There are two main
modes of nitrogen loading and movement to groundwater. In the first, nitrogen is supplied diffusely to the soil
surface, usually by atmosphere fall-out, fertilizer use, and sewage-sludge application. The groundwater resources
contaminated with high levels of nitrate (>50 mg/l) are an environmental hazard. This nitrogen joins the nitrogen
biogeochemical cycle (Fig. 1) in the soil, and a high proportion is taken up by crops and other plants, converted
to soil organic matter, or lost to the atmosphere by volatilization or denitrification. The second mode starts with
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an intense loading, such as a spill of spent nitric acid or a leaking sewer, and is often associated with a hydraulic
surcharge. These loading are often below the surface and, with the combination of chemical intensity and
hydraulic surcharge, move more quickly and with less loss than loads, which are leached, from soils by recharge
from rainfall. In cases without a hydraulic surcharge, concentration of nitrogen and other chemicals can be very
high, creating unfavourable chemical conditions for plant uptake or denitrification. There are many agricultural
and non-agricultural sources of nitrogen for groundwater. Studies during the last few years have indicated that
nitrate concentrations in some aquifers in urban areas are similar or even higher than those in their surrounding
areas (Wakida and Lerner 2005, Raju et al 2009). Somasundaram et al (1993) reported nitrate concentrations
ranging from 12 to 999 mg/l in Madras urban area, and found that source of nitrate concentrations are due to
sewage effluents. Raju et al (2009) reported the ranges of nitrate concentrations from 4 to 110 mg/l with an
average value of 53 mg/l in the lower Varuna River basin, Varanasi, Uttar Pradesh. The high nitrate content in
groundwater along the Varuna River course is mainly due to seepage of irrigation waters from agricultural fields,
where chemical fertilizers are used indiscriminately.
Nitrogen Cycle
In order to adequately assess the magnitude of nitrates in the environment the nitrogen cycle is to be referred.
Nitrogen biogeochemical cycle (Fig. 1) is a relatively well-buffered self regulating cycle with a large gaseous
reservoir. Data on nitrate levels in soils, waters, plant materials, foods, meat and milk products are required to
construct a nitrogen balance in the environment. The systematic information on the following aspects for the
construction of nitrogen balance (Table 1) is necessary.

Fig. 1 Biogeochemical Cycle of Nitrogen
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Nitrate: A serious threat to water pollution
Nitrate contamination in drinking water is an emerging global concern that has harmful effects on human health,
livestock, environment and economy. Nitrogen in the riverine environment is in the dissolved and particulate
form. The dissolved form has many components – nitrate, nitrite and ammonium, all considered as dissolved
inorganic N (DIN), whereas dissolved organic nitrogen (DON) is primarily derived from soil leaching by surface
water during weathering. Dissolved organic nitrogen is derived from soil/sediment-biota interaction. Nitrogen,
an element considered to be the most abundant in the atmosphere, composing nearly 80% can be found in many
forms, the major ones being N2, N2O, NO, NO2, NH3. Nitrate is part of the nitrate cycle in nature and it
represents the most oxidized chemical form of nitrogen found in the natural system. Nitrates, though very
essential for the very existence of life, is also one of the most widespread pollutants of groundwater, mainly due
to the intensification of agriculture. Potential pathways of contaminant movement to groundwater zones include
infiltration of precipitation, floodwater or applied irrigation. Application of nitrogen based fertilizers such as
NPK (nitrogen, phosphorous, potassium), urea together with organic manure like cow dung, decomposed
vegetative waste, in more than required quantities, could lead to the percolation of nitrate into sub-surface water.
Improper disposal of the human and animal waste, unlined drainage and sewerage lines may also add to the
nitrate contamination of groundwater (Jack and Sharma 1983). High levels of NO 3-N in groundwater have been
reported in several Indian states: Andhra Pradesh, Bihar, Delhi, Gujarat, Haryana, Madhya Pradesh, Orissa,
Punjab, Tamilnadu, West Bengal and Uttar Pradesh (Datta et al 1997, Agrawal et al 1999, Jain et al 2006, Singh
et al 2006, Kundu et al 2008, Reddy et al 2009 and Chatterjee et al 2009). Several researchers (Khurshid and
Zaheerudin 2004, Sujatha and Reddy 2006, Raju et al 2009) have reported nitrate incidence of groundwater
related to different sources, such as leaching of organic and inorganic fertilizers from agricultural land by
infiltration and percolation of rainwater, irrigation water, animal waste, leakage from sewers and by subsurface
flow from up gradient areas.
Groundwater for drinking water use is pumped out from groundwater by production wells. This pumped well
water has shown an increased nitrate concentration where large portion of agricultural land belong to recharge
areas. High N fertilization in intensively cultivated areas is the most common anthropogenic source of NO 3
contamination in groundwater (Kaown et al 2009). When the rate of nitrogenous (N) fertilizer application
exceeds the plant demand and denitrifying capacity of soil, the fertilizer percolates down to groundwater in the
form of NO3 through the soil profile and contaminates it. Several researchers have observed a high correlation
between agricultural land use activities and NO3 in groundwater (Chen et al 2004, Behera and Panda 2009).
However, the spatial distribution of NO3 in groundwater is controlled by many factors i.e texture of surface and
sub-surface profile (Beaudoin et al 2005), cropping system and quantity of N fertilizer (Kundu and Mandal
2009), depth of water table (Kaown et al 2009), effect of drainage (Tesoriero et al 2009), topographical features
(Sharpley et al 1983), and sub-surface flow and geomorphological featuers (Opdyke et al 2006). Nitrate
transportation through the surface and sub-surface water is systematically linked with the drainage system and
geomorphology of the concerned area. Depth of groundwater is very important factor in determining frequency
of nitrate contamination. Many irrigated areas are located in regions where depth to groundwater is 60 m or less,
often less than 30 m. Such relatively shallow groundwaters are first to receive any nitrate leaching through the
vadose zone. Groundwater contamination under irrigation is a major problem is that, for sustained irrigation,
some leaching must occur periodically to remove soluble salts brought in with the irrigation water. Unlike rainfed agriculture, a significant quantity of salt is introduced with all irrigation waters, and these must be flushed
out of the root zone every year. If the leaching occurs at a time when appreciable nitrates are present in the root
zone, these nitrates are then leached into the vadose zone and eventually, into the water table.
With regard to agricultural activities, three potential reasons causing nitrate pollution of groundwater must be
considered. (1) The intensification of plant production is connected with increasing levels of N fertilization. (2)
Intensification of livestock production with the consequences of increasing livestock densities and an enormous
production of liquid manure per area cultivated land. (3) Conversion of large areas with permanent grassland to
arable land use. In groundwater recharge areas, such a conversion can be induced by the drawdown of the
groundwater table owing to the water abstraction by pumping wells. The intensification of plant production is a
general problem; high livestock production and grassland plowing can cause severe regional or local problem.
The factors and processes influencing the leaching of nitrate from the soil root zone can roughly be divided into,
those that influence the flow of water in the soil and thus the transport facilities for nitrate and those that
influence the nitrogen turnover in the soil and thus the nitrate concentration in the soil solution and in the
groundwater recharge. Some important factors influencing course and extent of nitrate leaching into the
groundwater (Table 2). At sites with deeper groundwater tables, nitrate which has left the root zone arrives at the
groundwater table after a certain time lag. This is caused by the travel time in the unsaturated zone which
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depends on its pore system and on the groundwater recharge. Thick unsaturated zones and corresponding long
travel times should, however, not be considered as implicitly combined with high actual denitrification losses. In
many cases a rapid decrease in the population of denitrifying bacteria as a function of depth might be expected.
Further more substantial microbial denitrification only takes place at appropriate environmental circumstances,
particularly at a sufficient stock of microbially oxidizable compounds which can act as electron donors in the
denitrification reaction like solid particles of organic carbon. Relatively little is known about the occurrence and
quantity of denitrification losses on the way between the root zone and the groundwater table at various textures
and groundwater recharge rates (Yeomans et al 1987). But, in sandy sediments without organic carbon content,
such nitrate losses are rather unlikely. However, there are many indications of substantial nitrate losses in the
groundwater caused by microbial denitrification processes.
Table 2 Important Factors Influencing Nitrate Leaching from the Soil Root Zone
Climate
 Precipitation amount and distribution
 Irrigation (time and amount)
 Evapotranspiration demand
2
Soil
 Topographic situation (flat, slope)
 Soil texture and soil texture layering
 Nitrogen in soil organic matter (mineralization)
3
Land use
 Crop (soil cover, rooting depth)
 Water and nitrogen uptake of crop
 Duration and season of soil cover
 Intensity of soil cultivation
4
N application
 Fertilizer type (mineral, organic)
 Application time
 Amount and splitting
1 &2 are site-specific factors;
3&4 are factors which can be influenced by agricultural practices.
1

Urea (NH2)2CO and ammonium nitrate NH4NO3 are the most commonly used fertilizers contributing nitrates to
the groundwater. The high values of nitrate in the alluvial plains is attributed to direct leaching of treated sewage
effluents, which are applied on land by the local farmers for their paddy and other crops. In addition to the
application of chemical fertilizers and open domestic sewage water, people use plant twigs, leaves and flowers
for worshiping the idols in the pilgrimage centers mainly situated in the urban areas. These waste materials are
thrown indiscriminately in low lying depressions or ponds where decomposition of these materials add further to
the higher nitrate concentrations in groundwater. High concentrations of NO3 are associated with high Cl and
Na. According to Robertson et al (1991), contamination of groundwater due to septic tanks increases the level of
NO3, along with Cl, Ca and Na. Nitrogen fertilizers or manure used on a sandy soil are more vulnerable to
leaching to groundwater than on a clay soil. The negative charge on the clay particles retains ammonium ions
(NH4+) and protects leaching of ammonium ions to groundwater. Negatively charged nitrate ions are not retained
by clay particles. In the clay soils the water movement is negligible and water filled pores of clay soils are
devoid of oxygen. A group of soil bacteria (facultative anaerobes) uses nitrates (instead of oxygen) for
respiration and they convert nitrates to nitrogen gas through a process called denitrification. The denitrification
bacteria or certain artificially applied chemicals can convert the nitrate back to N 2O and nitrogen by anaerobic
reduction (Bulusu and Pande 1990). Nitrate losses through denitrification in clay soils reduce the amount of
nitrates that can potentially leach to groundwater. But in the absence of such a process nitrate infiltrating deep
into the aquifers may remain as such for a long time. Water moves rapidly through sandy or other coarse texture
soils. Hence, nitrates move along with the percolated water in coarse textured sandy soils and finally join
groundwater. Raju et al (1992) have investigated on influent and percolated nitrate contamination in the soil
system and found that the high nitrate content in the percolated effluents as compared to the input raw
wastewater in and around a sewage farm at Tirupati, Andhra Pradesh.
Disposal of wastes is recognized as a major concern not only for health maintenance, but also for environmental
protection. Domestic sewage water gains in nitrogen content during its percolation through the soil system. The
sewage nitrogen consists of organic nitrogen, which is bound in carbon-containing compounds as proteins (RNH2). Decomposition of organic nitrogen in the sewage soil by a variety of micro-organisms, slowly transforms
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the organic nitrogen to ammonia (NH3) by a process termed „mineralization‟ (Viets 1974). Chemically, it can be
represented as follows:
microbial
R-NH2 + H2O
R-OH + NH3 + energy
(organic nitrogen)
enzymes
Within the range of 6.8 to 7 pH, ammonia exists mainly as the ammonium ion (NH 4+). This positively charged
ion may react with the cation exchange complex of the soil (Lance 1972). During the nitrification process
ammonium ion undergoes a transformation to nitrate in two steps that are carried out by specialized microorganisms:
Nitrosomonas
2NH4+ +3O2
2NO2- +2H2O +4H+ + energy
Nitrobacter
2NO2- + O2
2NO3- + energy
The high concentration of nitrate contamination in the groundwater resources due to the nitrification process
which indicated by two reactions, the organic nitrogen converted into the nitrate during the percolation of
domestic sewage water, directly from the open drainage and/or stagnant water pools in the thickly populated
urban areas. Most municipal wastes are concentrated in landfills or are discharged into surface waters after
treatment in sewage plants. Some N in sewage sludge is returned to the soil, creating localized problems with N
loading; however, the larger problem from municipal and human wastes arises from use of septic tanks. In many
urban communities and resort areas, strict zoning ordinances have been developed to control septic tank densities
to protect groundwater.
Epidemiology
Inorganic nitrate and nitrites when consumed by infants during the first six months of life may produce a form of
cyanosis due to methaemoglobinemia. The primary health effect from high nitrate levels is methemoglobinemia
which affects infants up to 6 months of age and can ultimately results in death. Increased mortality rates are
recorded from gastric and prostate cancer with increasing exposure to nitrates in the drinking water as found in
Spain (Morales-Suarez-Varela et al 1995). Nitrates do not directly convert haemoglobin to methaemoglobin but
are first converted to nitrites by intestinal bacteria with subsequent formation of mathaemoglobin. The trouble is
confined to infants who are artificially fed with milk feeds with water having high nitrate content. Nitrates are
present naturally in soils, waters, all plant materials and in meats. They are also found in small concentrations in
air as a result of air pollution. Nitrate levels of cultivated soil and groundwater by the use of commercial
nitrogenous fertilizers. Nitrate content of crops is influenced by the agricultural management practices. In most
cases of methaemoglobinaemia, water containing high concentrations of nitrate have been used in the
preparation of infants dried milk formulae. Most instances of cyanosis have been associated with water
containing nitrates >90 mg/L, but some are associated with water containing nitrates <50 mg/L.
References
Agrawal GD, Lunkad SK and Malkhed T (1999). Diffuse agricultural nitrate pollution of groundwaters in India.
Water Science & Technology, 39:67-75.
Beaudoin N, Saad JK, Van LC, Machet JM, Maucorps J and Mary B (2005). Nitrate leaching in intensive
agriculture in Northern France: Effect of farming practices, soils and crop rotations. Agriculture,
Ecosystems & Environment, 111:292-310.
Behera SK and Panda RK (2009). Effect of fertilization and irrigation schedule on water and fertilizer solute
transport for wheat crop in a sub-tropical region. Agriculture, Ecosystems and Environment, 130:141155.
Bulusu, K.R. and Pande, S.P. (1990). Nitrates – a serious threat to groundwater pollution. BHUJAL NEWS, v.5,
pp.39-43.
Chatterjee R, Tarafder G and Paul S (2009). Groundwater quality assessment of Dhanbad district, Jharkhand,
India. Bulletin of Engineering Geology and the Environment, 69:137-141.
Chen J, Tang C, Sakura Y and Yu JF (2004). Nitrate pollution from agriculture in different hydrogeological
zones of the regional groundwater flow system in the North China plain. Hydrogeology Journal,
13:481-492.
Datta PS, Deb DL and Tyagi SK (1997). Assessment of groundwater contamination from fertilizers in Delhi area
based on 18O, NO3- and K- composition. J. Contam. Hydrol., 27(3-4):249-262.

9

BiogeochemEnvis, Vol. 20(2), 2014-15
Jack, G and Sharma VP (1983). Nitrogen circulation and nitrate in groundwater in an agricultural catchment in
southern India. Environmental Geology, 5:61-64.
Jain P, Sharma JD, Sohu D and Sharma P (2006). Chemical analysis of drinking water of villages of Sanganer
Tehsil, Jaipur District. International Journal of Environmental Science and Technology, 2:373-379.
Kaown D, Koh D, Mayer B and Lee K (2009). Identification of nitrate and sulfate sources in groundwater using
dual stable isotope approaches for an agricultural area with different land use (Chuncheon, mid-eastern
Korea). Agriculture, Ecosystems and Environment, 132:223-231.
Khurshid, S. and Zaheerudin. (2004). Geochemistry of groundwater: An overview of sporadic fluoride and
nitrate contamination in parts of Yamuna basin, India. Journal of Applied Geochemistry, v.6(1), pp.2535.
Kundu MC and Mandal B (2009). Nitrate enrichment in groundwater from long-term intensive agriculture: Its
mechanistic pathways and prediction through modeling. Environment Science and Technology, 43(15):
5837-5843.
Kundu MC, Mandal B and Sarkar D (2008). Assessment of the potential hazards of nitrate contamination in
surface and groundwater in a heavily fertilized and intensively cultivated district of India.
Environmental Monitoring and Assessment, 146:183-189.
Morales-Suarez-Varela, M.M., Llopis-Gonzalez, A. and Tejerizo-Perez, M.L. (1995). Impact of nitrates in
drinking water on cancer mortality in Valencia, Spain. Eur. J. Epidemiol, v.11, pp.15-21.
Opdyke MR, David MB and Rhoads BL (2006). Influence of geomorphological variability in channel
characteristics on sediment denitrification in agricultural streams. Journal of Environment Quality,
35:2103-2112.
Raju, N. J., Prahlad Ram and Sangita Dey (2009). Grundwater quality in the lower Varuna River basin, Varanasi
district, Uttar Pradesh. Journal of Geological Society of India, 73(2):178-192.
Raju, N.J., Kotaiah, B. and Reddy, T.V.K. (1992). Biogeochemical aspects in and around a sewage farm at
Tirupati, Andhra Pradesh, India. Environmental Conservation, Switzerland, v.18(3), pp.267269.
Robertson, W.D., Cherry, J.A. and Sudicky, E.A. (1991). Groundwater contamination from two small septic
systems on sand aquifers. Groundwater, v.29(1), pp.82-92.
Sharpley AN, Syers JK and Tillman RW (1983). Transport of ammonium and nitrate-nitrogen in surface runoff
from pasture as influenced by urea application. Water, Air and Soil Pollution, 20:425-430.
Somasundaram, M.V., Ravindran, G. and Tellam, J.H. (1993). Groundwater pollution of the Madras urban
aquifer, India. Groundwater, v.31(1), pp.4-12.
Sujatha, D. and Reddy, B.R. (2006). Nitrates in groundwater sources in southeastern part of Ranga Reddy
district, Andhra Pradesh, India. Journal of Applied Geochemistry, v.8(2), pp.169-180.
Tesoriero AJ, Duff JH, Wolock DM, Spahr NE and Almendiger JE (2009). Identifying pathways and processes
affecting nitrate and orthophosphate inputs to streams in agricultural watersheds. Journal of
Environment Quality, 38:1892-1900.
Viets, F.G. (JR). (1974). Nitrogen transformation in organic waster applied to land. Pp. 51-65 in National
Program Staff: Factors Involved in Land Application of Agricultural and Municipal Wastes (DRAFT)
ARS. USDA. Beltsville, Maryland, USA:200p.
Wakida, F. and Lerner, D.N. (2005). Non-agricultural sources of groundwater nitrate: a review and case study.
Water Research, v.39, pp.3-16.

10

BiogeochemEnvis, Vol. 20(2), 2014-15
Report on
International Conference on Emerging Trends in Biotechnology
(ICETB-2014), November 6-9, 2014
Organized by Prof. I S Thakur
School of Environmental Sciences, Jawaharlal Nehru University, New Delhi-110067, India
The International Conference on Emerging Trends in Biotechnology and the 11 th Convention of the Biotech
Research Society, India (BRSI) along with the Indo-Italian workshop on Industrial Pharmaceutical
Biotechnology was held at Jawaharlal Nehru University, New Delhi, India, during November 6-9, 2014. The
conference began on 6th November, 2014 evening with the inaugural and BRSI award session with chief guest
Dr. V.M. Katoch, Director General, ICMR, New Delhi, Guest of Honor, H.E. Mr. Daniele Mancini, the
Ambassador, Embassy of Italy, New Delhi, and other dignitaries including Prof. S.K. Sopory, Vice Chancellor,
Jawaharlal Nehru University, New Delhi, Prof. Prasenjit Sen, Pro-Vice Chancellor, JNU, New Delhi, Madam
Professor Lidia Szpyrkowicz, Embassy of Italy, New Delhi, Prof. P. Gunasekaran, President, BRSI, Professor
Ashok Pandey, Founder President, BRSI, and Professor I.S. Thakur, Dean, School of Environmental Sciences,
JNU, and Convener, ICETB-2014, who delivered highly motivating words for young researchers. This was
followed by the release of special issues of Indian Journal of Experimental Biology and Indian Journal of
Biotechnology, which were brought out comprising the peer-reviewed selected papers presented in the X
Convention of the Society, and the Abstract book of ICETB-2014. After release of journals, the BRSI annual
awards function was coordinated by Prof. Ashok Pandey.
The scientific program of the conference started from November 6, 2014 with the pre-conference workshop on
Biogeochemistry: Assessment of dynamics of environmental pollutants by metabolomic fingerprinting” by the
ENVIS Centre, School of Environmental Sciences, Jawaharlal Nehru University, New Delhi, followed by
Inaugural session in the evening. The other scientific program of the conference comprised of mini-symposia,
workshops, oral and poster presentations on industrial, environmental, medical and food & agricultural
biotechnology including mitigation and adaptive options for climate change organized during the conference.
Around 125 eminent speakers from all over the world delivered keynote and invited lectures apart from 650
posters presentations. Apart from this, many eminent researchers chaired different sessions. A total of 800
people attended and contributed to the success of the conference.
The second day, 7th November, of the conference witnessed presentations from BRSI award winners followed by
three parallel sessions. One of them was Indo-Italian Workshop whole day session on Industrial Pharmaceutical
Biotechnology where Madam Lidia Szpyrkowicz, Embassy of Italy, New Delhi, emphasized the significance of
Indo-Italian collaboration and role of present workshop. Participants of Italy delivered their talk on API
discovery and industrial production, synergies between chemistry and nanotechnology: applications to
nanomedicine, recent trends in computer-aided engineering of G protein-coupled receptor (Gpcr) ligands,
mitochondrial atp synthase as a molecular target for drugs, screening, validation and development of
mitochondrial drugs active in degenerative diseases, chitin nanofibrils as therapeutic support in advanced
medications and a biotechnological approach for the rational design and development of a new multi-target
vaccine against tuberculosis. Paricipants from Indian side equally delivered their talk on pharmaceutical
biotechnology.
A mini-symposia on White Biotechnology was organized where keynote lectures included new generation
biofuel production from agro-industrial wastes, production of lactic acid from lignocellulosic biomass, biological
conversion of lignocellulose into biofuels and high added value products using thermophiles, fractionation of
tropical feedstocks for bioenergy and biobased products, catalytic chemical production from biomass-derived
compounds using water and carbon dioxide under high-temperature and high-pressure conditions, microbial
production of lipids and biomethanol from anaerobic process platforms and leveraging model systems to
improve sugar yields and sustainability in bioenergy grasses. Parallel sessions on Food and Agricultural
Biotechnology and Genomics and Metabolomics were conducted. The session on food and agricultural
biotechnology gave insight into Biotechnological applications of Pistacia terebinthus resin for food production,
engineering abiotic stress tolerance in groundnut for sustainable agriculture and development of probiotics,
biosynthesis of secondary metabolites. Emerging trends in the field of Genomics and Metabolomics was seen
with talks ranging from metagenomics to microarray based insights into functional gene diversity to sumoylation
playing an important role in modification of large number of proteins in heat and salinity stress in plants.
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After the enriching second day, the third day of the conference, 8 th November, began with parallel sessions on
Microbial ecology and diversity, Enzyme technology and Mini-symposium on Bio-inspired Engineering. Session
on Microbial ecology and diversity emphasized on microbial community structure analysis following molecular
approach to assess ecological impact of pollution, coral microbiome as a potential resource in biotechnology,
effect of genetically modified Bt crops and associated microbial communities and marine microbiota as a novel
source for anti-infectives. Enzyme technology session provided insights in the field of enzymology with lectures
on continuous production of xylanase using a trickle bed reactor with Aspergillus nidulans, microbial production
of industrially important substrate specific aminopeptidases, multiple amylases of the extreme thermophile
Geobacillus thermoleovorans, applications of laccases in biotechnology and biocatalytic recovery of chitotriose
and chitotetraose from chitinous seafood waste. Mini-symposium on Bio-inspired Engineering included lectures
on effect of chemical pretreatments on digestibility of lignocellulosic materials and bioenergy production, role of
solid catalysts for thermo-catalytic valorization of waste biomass, biomass derived sustainable carbon materials
from hydrothermal processes, sustainable platforms for valorization of waste to resources, process development
and scale up of cyclic glucans, commercial production of Artemisinin, enhanced glycerol bioconversions,
bioprocess development for caffeine degradation, development of chitosan-based adhesive, green catalytic
conversion processes for production of fuels from renewable biomass materials and applications of nano
particles in the production and processing of microalgal biodiesel.
The second half of the day had sessions on Innovations in Biotechnology, Plant biotechnology, Biological Waste
Treatment, Bioremediation and Environmental Management and Microbial Products. The session on Innovations
in Biotechnology showed the recent innovations in the field with lectures on the development of innovative
biotechnological processes for the production of biosurfactants, next generation instrumentation development for
infectious diseases, developing bacterial bioprotectants for building materials, designer lipids based on vegetable
oils, emerging technological advancements in diabetes and formulation of herbal bath soap from Vitex negundo
leaf extract. Session on Plant Biotechnology showed recent advancements in the field with lectures on
rhizospheric and endophytic bacteria of mandarin orange and King chilli and their inoculants for plant growth,
studies to improve wheat for high temperature stress areas and secreted effectors of fungi for generating disease
free plants. Session on Biological Waste Treatment covered topics ranging from degradation of chlorpyrifos in
batch and continuous aerated packed bed bioreactors by Aspergillus sp. and mathematical modeling of
biodegradation of sewage under varying chloride concentrations. Bioremediation and Environmental
Management session highlighted applications of phytoremediation as a technology to cleanup textile effluents
and contaminated sites, Environmental Health hazards of distillery waste and its biodegradation for
environmental safety, application of sulphate reducing bacteria for microbial electrocatalysis and kinetics and
biofiltration of dimethyl sulfide emitted from P&P Industry. Session on Microbial Products had lectures on
Emerging trends in enzyme and nanotechnology using Acinomycetes, speciality of Solanesol bioresources,
Media engineering for the production of an alkaline xylanase from Bacillus pumilus MTCC 5015 by submerged
fermentation and its application in bio-bleaching, cloning and expression of gamma carbonic anhydrase from
Serratia sp. ISTD04 for sequestration of atmospheric carbon dioxide and production of hydrocarbons as biofuel
and an effective exobiopolymer based process for binding phosphate from water.
The last day of the conference, 9th November, had parallel sessions on Medical Biotechnology, Workshop on
Nanomaterials, Workshop on Environment and Occupational Health, Socio-biological Perspectives of
Environment, Bioethics and IPR, Climate change: mitigation and adaptation options. Session on Medical
Biotechnology gave interesting insights into cancer proteomics, Direct visualization of HIV-enhancing
endogenous amyloid fibrils in human semen, Efficacy of a novel 9-OAcSG based antigen assay for early
diagnosis of Visceral Leishmaniasis, Hypoglycemic and hepatoprotective effect of Cinamomum cassia on
alloxan induced diabetic mice and Mechanism of gene activation and remedy by heterogeneous phytoantibiotics. Workshop on Nanomaterials had lectures on Bioinspired innovations in nanotechnology, Interaction
of nanoparticles with non-halophilic and halophilic bacteria and Preparation, properties and applications of a
new set of nanocelluloses and nanolignins from sugarcane bagasse. Workshop on Environment and Occupational
Health covered topics ranging from analysis of natural progesterone and synthetic progestins in Czech
wastewaters, Effects of anti-estrogenic activity on the measurement of estrogenic activity in wastewater, Di (2ethylhexyl) phthalate (DEHP) induces oxidative stress and DNA damage in human breast cancer cells, Extreme
resistance to endotoxin in fish and Impact of methoxyacetic acid, an endocrine disruptive compound, on
androgen-mediated gene response in mice testes. Sessions on Socio-biological Perspectives of Environment and
Climate change: mitigation and adaptation options gave importance to the environmental problems and their
mitigation with lectures on Biodiversity conservation and its implications for human rights, Climate Change
Impact on Water Resources: Adaptation and Mitigation Options and Climate change and society.
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There were around 665 poster presentations by young researchers from November 6-9, 2014 in 5 major theme
areas: Energy and Environment with sub themes Biological Wastewater Treatment, Bioremediation, Microbial
Fuel Cells, Solid Waste Management, Environmental Genomics, Environmental Indicators; Industrial
Biotechnology with sub themes Production of Enzymes, Organic Acids, Biopolymers, Biosurfactants, etc.,
Production of Secondary Metabolites, Bioprocess Development and Design & Operation of Bioreactors,
Downstream Processing; Food and Agriculture with sub themes Probiotics, Nutraceuticals & Functional Foods,
Food Fermentation, Tissue Culture, GM Crops, Plant Genomics, Plant Health and Protection, Plant-Microbe
Interaction; Medical Biotechnology with sub themes Infectious and Non-infectious diseases, Vaccines,
Diagnostic platform, Animal improvement and reproductive technologies, Animal genomics, Immunity and
immunology, Biomedical imaging and bioengineering, Gene therapy and functional genomics, Occupational
health, Nanomaterials and drug delivery and Socio-biological perspectives of Environment with sub themes
Climate Change, Biodiversity and Conservation, Bioethics and IPR, Environment and Society.
The icing on the cake was the Industry – young researchers‟ interactive session with Dr. Raghavendra P.
Gaikaiwari, CBD, Hi-Tech Biosciences, Pune, India, heading the session together with Dr. Anjan Ray, UDP
India Pvt Ltd., Gurgaon, india, and Professor Krishnan, Anna University, Chennai. This was followed by closing
ceremony. Prof. Asis Datta, Distinguished Emeritus Scientist, NIPGR, New Delhi was the Chief Guest. Other
dignitaries on the dais were Dr. Raghavendra P. Gaikaiwari, Prof. P. Sen, Pro-Vice Chancellor, JNU, Prof.
Ashok Pandey, founder president, BRSI and Prof. I.S. Thakur, Convener, ICETB-2014. The conference ended
with the distribution of poster awards and declaration of the XII BRSI venue by Prof. Pandey. This session
witnessed first the release of a book entitled Advances on Biotechnology, edited by Dr Neelu Nawani, Dr
Madhukar Khetmalas, Dr P.N. Rajdan and Prof ashok Pandey, which comprised the articles from the
presentations made by the invited speakers in the X BRSI Convention held at Pune. Then the announcement of
BEST POSTER AWARDS was made and certificates and mementoes were given to the winners by the
dignitaries on the dais. The conference ended with the declaration of CSIR-National Institute for
Interdisciplinary Science and Technology, Trivandrum, as venue of the XII Convention of BRSI by Prof. Asis
Datta.

Fig. 1. Welcome address by Professor I.S.Thakur, Dean, School of Environmental Sciences, JNU, New Delhi,
and Convener of the ICETB-2014, also on the dais are Professor Prasenjit Sen, Pro-Vice-Chancellor, JNU, New
Delhi, Professor Sudhir K. Sopory, Vice-Chancellor, JNU, New Delhi, Dr. V.M. Katoch, Director General,
ICMR, New Delhi, H.E. Mr. Daniele Mancini, the Ambassador, Embassy of Italy, New Delhi, Prof. P.
Gunasekaran, President, BRSI, Professor Lidia Szpyrkowicz, Scientific Attaché, Embassy of Italy, New Delhi
and Professor Ashok Pandey, Founder President, BRSI.
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Report on
International Conference on Geostatistical and Geospatial Approaches for
the Characterization of Natural Resources in the Environment:Challenges,
Processes and Strategies (IAMG2014), October 17-20, 2014
Organized by Dr. N. Janardhana Raju
School of Environmental Sciences, Jawaharlal Nehru University, New Delhi-110067, India
The international conference on “Geostatistical and Geospatial Approaches for the Characterization of Natural
Resources in the Environment: Challenges, Processes and Strategies” was organized by Dr. N. Janardhana Raju,
Chairman IAMG2014, School of Environmental Sciences, Jawaharlal Nehru University from 17-20th October
2014 under the joint auspicious of International Association for Mathematical Geosciences (IAMG), USA. This
16th annual international IAMG event is being organized for the first time in Indian subcontinent to promote the
mathematical geosciences among the budding scientists working in the fields of geosciences.
The international conference began with an encapsulated opening and welcome remarks by Prof. I.S.Thakur,
Dean School of Environmental Sciences. Dr. N. Janardhana Raju, Chairman of IAMG2014 has explained the
importance and introduced the themes of the conference. Prof. Qiuming Cheng, President of IAMG has
highlighted the programmes of International Association for Mathematical Geosciences during his presidential
address. Delivering his address as Chief Guest of the occasion, Dr. Shailesh Nayak, Secretary, Ministry of Earth
Sciences strongly emphasized the importance of earth sciences study and environmental issues in the Indian
context. Dr. Shailesh Nayak has delivered the inaugural keynote talk on “Societal Benefits of Earth System
Sciences” by giving Indian examples. Lastly, Dr. S. Sreekesh, CSRD has proposed vote of thanks.
The objective of the International Association for Mathematical Geosciences (IAMG) was to discuss recent
research and technological challenges and to gather innovative ideas and information from international reputed
scientists involved with application of mathematics in natural resources management and environment issues.
IAMG program was comprised of several oral platforms and poster presentations, organized into four parallel
sessions that address a variety of science disciplines and technologies. The sessions were chaired by national and
internationally reputed leaders in the field of environmental, mathematical geosciences and geoinformatics. We
are very happy to have received an enthusiastic response of 357 contributions (251 oral and 106 posters) to the
IAMG2014 from our co-researchers covering different parts of India and overseas such as Germany, USA,
Brazil, Norway, France, Poland, Russia, China, South Korea, Mexico, Japan, Australia, UK, Canada, Italy,
Saudi Arabia, Croatia, Spain, Tajikistan, Malaysia and Sri Lanka, that encompass the identified themes of the
conference viz., 3D Visualization in geo- and environmental sciences; Hydrology and time series analysis;
Isotope hydrology; Environmental geochemistry and pollution; Climate and groundwater functioning: the need
for correct questions; Numerical solutions in hydrogeology; Engineering geology and geotechnical engineering;
Trendy geostatistics; Multivariate geostatistics; Classical statistics in the earth sciences; Compositional data
analysis and its application; Prediction and characterization of natural disasters; Fractal modeling; Multiple point
geostatistics; Marine geology and oceanography; Advances in mining assessment; Petroleum systems; Digital
rock geophysics; Mathematical morphology in geosciences and geoinformatics; Remote sensing and
geoinformatics for natural resources management; Sedimentary basin analysis; Observed changes in Himalayan
cryosphere; Computer application in earth sciences; Spatiotemporal modeling; Agriculture, environment &
ecosystems; New frontiers of mathematical geology for resources exploration. There were keynote (IAMG
Award winners) talks delivered by Prof. Jef Caers, Stanford University, USA on “Multiple-point Geostatistics:
Stochastic Modeling with Training Images; Prof. Clayton V. Deutsch, University of Alberta, Canada on
“Managing Complex Relationships with Incomplete Data” and Prof. K.G. van den Boogaart, University of
Freiberg, Germany on “Multiple Point Statistics Understood in Matheronian Principles” simulated the
participants of the conference. Prof. Qiuming Cheng, President of IAMG has delivered a Keynote Speech on
“Geomathematical and Geoinformatical Challenges for Resourcing Future Generations” before the Valedictory
ceremony. Two pre-conference short courses were organized, one on Mathematical morphology in Geosciences
and Geoinformatics by Prof. B.S. Daya Sagar, Bangalore, India and other one on Time Series Analysis in
Geology: An Antiquated Method? by Dr Wolfgang Gossel, Martin Luther University, Halle, Germany.
On the 17th October, first day of the conference, a welcome reception was organized in the evening and a cultural
program comprises of various Indian dances were performed to entertain the conference participants on 18th
evening. A cultural trip to Qutub Minar (a famous heritage site in Delhi) was organized for the participants on
19th October followed by the Banquet Dinner at Palika Services Officers Institute (PSOI), Chanakyapuri, New
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Delhi. On the last day (20th October) of the conference, the valedictory session was chaired by Prof. I. S.
Thakur, Dean SES, JNU. Dr. M. Sudhakar, Advisor, Ministry of Earth Sciences was the Chief Guest of the
function and elaborated the need of mathematical application in the geosciences. Prof. Qiuming Cheng, President
IAMG, USA was the Guest of Honour of the function. Prof. Qiuming Cheng has presented two Best Poster
Awards for Young Research Scholars for the selected Awardees of IAMG2014. Dr. M. Sudhakar has presented
mementos to all the session conveners of the international conference. Finally, N. J. Raju proposed the vote of
thanks.

Fig.1. Inaugural function and abstract book (IAMG2014) release by the Chief Guest Dr. Shailesh Nayak,
Secretary, Ministry of Earth Sciences, Government of India, New Delhi, also on the dais are Dr. N. Janardhana
Raju, Chairman of the IAMG2014, Prof. Qiuming Cheng, President of IAMG Organisation, Canada and Prof. I
S Thakur, Dean, School of Environmental Sciences, Jawaharlal Nehru University, New Delhi.

ENVIS NEWS: RESEARCH AND DEVELOPMENT
Toxic chemicals in landfill leachate: Delhi at risk as landfill sites leak cancer-causing chemicals into water
supply a huge environmental hazard looms over the Capital as the city‟s three landfill sites - Okhla, Bhalswa and
Ghazipur - continue to accumulate garbage beyond their shelf-life. A study done by Jawaharlal Nehru
University‟s Department of Environment shows that the ground soil of these three sites harbours organic
pollutants exceeding the permissible limits by up to 158 times. These sites were found to be high in compounds
like aliphatics, terpenoids, benzenes, ketones, pharmaceuticals and phthalates which do not degrade with time,
enter the food chain quickly, and cause a variety of health issues such as hormone disruption, reproductive
disorders, learning disabilities, heart diseases, diabetes and cancer. Additionally, Ghazipur was found to
accumulate compounds which are more cytotoxic - that is, human cell killing - in nature. On the other hand,
Okhla contained more of genotoxic compounds which cause alteration in cell DNA. The researchers fear that the
contaminated liquid emanating from the garbage, called leachate, will pollute the groundwater beyond cure. This
could prove disastrous for large populations residing near these three landfill sites, which use groundwater. It
will also further pollute the Yamuna, which runs along the course of these three sites. Pooja Ghosh, a research
scholar and co-author of the study, said: “The national Capital produces more than 9,000 tonnes of Municipal
Solid Waste daily. The Ghazipur, Okhla and Bhalswa sites are all unengineered, that is lacking a baseline, and
oversaturated with waste. Based on amount of rainfall, age of the landfill as well as waste composition and
degradation stage of waste, the sites continuously leak contaminants in the groundwater.” “Samples of leachate
were collected at the three landfill sites - Ghazipur, Okhla and Bhalswa - in the summer of May 2012. Several
chemicals were found in leachate that may act in a synergistic and additive manner to cause toxic effects on
organisms such as aquatic species in Yamuna and the human population living alongside the sites.” All the
samples were characterised by dark colour, unpleasant odor, alkaline pH, high conductivity and relatively high
concentrations of organic matter. Unfortunately, no standard maximum allowable discharge limit for landfill
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leachate is there in India, so the limits set by developed countries such as Germany were used as a guideline in
the present study. Leachate samples were found to exceed the permissible limits of leachate discharge for iron
and chromium. High concentrations of cadmium and copper were also found at Okhla and Ghazipur
respectively. Co-author Indu Shekhar Thakur and Asmita Gupta said: “The three sites must be closed
immediately and further sites engineered and lined appropriately.”
Source http://www.dailymail.co.uk/indiahome/indianews/article-2864658/Delhi-risk-landfill-sites-leak-cancercausing-chemicals-water-supply.html#ixzz3NlgmZuUx

Heavy metals: TERI (The Energy and Resources Institute) carried out a study in 2012 that analysed samples of
Yamuna water collected from 13 different villages and colonies on the river‟s 22-km stretch. It found that levels
of lead, nickel, manganese, chromium and zinc in the river‟s waters were way higher than the international
quality standards for fresh water. The National Reference Trace Organics Laboratory had also conducted a study
the same year that found Lindane, a carcinogen, in the waters of Yamuna. After this, the Delhi government had
suggested that it may ban farming on the banks. However, nothing was heard on it thereafter. Researcher Dunu
Roy of Hazard Centre says: “Depending on the point in the course of the river where the vegetables are grown or
washed, they will pick up different life-threatening contaminants. Wazirabad, which is, in fact, considered to be
the cleanest point in Yamuna‟s course in Delhi, is laden with fertiliser and pesticide run-off from UP and
Haryana. Vegetables here will obviously contain toxic fertiliser and pesticide remains.” At ITO, the ash leachate
from Rajghat‟s thermal power plants leaves the river infested with heavy metals. At Okhla, the river is loaded
with sewage; vegetables grown or washed here will be ridden with Fecal Coliform bacteria that are found in
human and animal waste.” Researcher Rajiv Betne says: “Twenty-two major drains fall into Yamuna, including
18 major ones and four from Agra and Gurgaon. As much as 1,360 million litres of sewage water flows into the
river per day, mainly from Najafgarh drain. An array of factories, from tanneries to steel pickling units, drains
their effluents into it. Growing or washing vegetables in this water is as bad as feeding poison to people with full
knowledge of what we are doing.”
Source: http://www.dailymail.co.uk/indiahome/indianews/article-2882904/Delhi-s-market-vegetables-washedtoxic-Yamuna-water.html#ixzz3NliWin74
Biopower production: Brazil to overtake US as world's leader for biopower by 2018, according to research and
consulting firm GlobalData. Production capacity in Brazil will rise from 11.51GW in 2013 to 17.10GW in 2018.
According to GlobalData's report, that the US had the world's largest biopower installed capacity in 2013, with
15.43GW, but this will only rise to 16.49GW by 2018. The country will witness slow growth due to its large
existing capacity, which has saturated the market.
Source:http://www.bioenergy-news.com/index.php?/Industry-News?item_id=8530#sthash.4fonzXKC.dpuf
November 27.
Malnutrion and poverty: Representatives from over 170 countries gathered on November 19-21, 2014 in
Rome, Italy for the 2nd International Conference on Nutrition (ICN2), organized by the Food and Agriculture
Organization of the United Nations (FAO) and World Health Organization (WHO). They decided to eradicate
malnutrition globally, concrete commitments and policy recommendations were adopted during the opening of
the conference. According to FAO, the Rome Declaration on Nutrition enshrines the right of everyone to have
access to safe, sufficient and nutritious food, and commits governments to preventing malnutrition in all its
forms, including hunger, micronutrient deficiencies and obesity. Based on the Declaration's commitments, goals
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and targets, the Framework sets out 60 recommended actions that governments may incorporate into their local
plans on nutrition, health, agriculture, education, development and investment. Source: Crop Biotech Update
November 26
Food Stockpiling: India and the United States reached an agreement last week on India‟s food-stockpiling
program, clearing the way for India to ratify a World Trade Organization agreement aimed at facilitating trade.
The U.S. agreed to give India more freedom to subsidize and stockpile food so it could feed its people and
support farmers. Source: Food Security and AgBiotech News November 17
Synthetic Biology Research: The United Nation‟s Convention on Biological Diversity (CBD) last week, in a
unanimous decision of 194 countries, urged nation states to regulate synthetic biology says the ETC Group, an
organization that works to address the socioeconomic and ecological issues surrounding new technologies that
could impact the world‟s poorest and most vulnerable people. The CBD decision is meant to be a “starting
signal” for governments to begin establishing formal oversight of this emerging form of genetic engineering. Jim
Thomas, of the ETC Group, said, "Synthetic Biology has been like the wild west: a risky technology frontier
with little oversight or regulation.
Source: Food Security and AgBiotech News October 21/ETC Group (19 Oct 2014)
Renewable Energy and Environment: Oil marketing companies have floated a tender for 970 million liters of
ethanol with bids due on Jan. 12. As petrol prices fall, the OMCs see paying more for ethanol as financially
unviable, but the price was set earlier this month by the government, forcing the companies to pay10% to 20%
more than the average during the past year.
Source: http://www.biofuelsdigest.com/bdigest/2014/12/29/indias-omcs-tender-for-970-million-liters-of-ethanol/
December 29
Cellulosic ethanol project: Raizen, Iogen‟s Brazilian’s the world’s first commercial-scale cellulosic ethanol
facility utilizing (waste) sugarcane bagasse as a feedstock says about network of seven full commercial-scale
plants. In Brazil, Iogen and Raízen announced last month that they began production of cellulosic ethanol on
schedule at Raízen`s newly expanded Costa Pinto sugar cane mill in Piracicaba, São Paulo, Brazil. Raízen
originally broke ground on the $US100 million “biomass-to-ethanol” expansion just over one year ago. The new
facility converts biomass such as sugar cane bagasse and straw into 40 million liters per year of advanced,
second generation cellulosic biofuel.
Source:http://www.biofuelsdigest.com/bdigest/2014/12/29/raizen-looking-to-produce-1-billion-liters-ofcellulosic-ethanol-by-2024/ December 29
Aviation fuel in GST: India's government aims to include aviation turbine fuel (ATF) in the list of products
within the proposed goods and services tax (GST). Its inclusion will ensure a uniform tax on the aviation fuel
across all states, which at present is particularly high, reaching the 30% mark. The country's jet fuel is nearly
60% higher than others and represents 40-50% of an airline's operating costs.
Source: http://www.biofuels-news.com/industry_news.php?item_id=8524 November 27
India’s biomass with diesel and coal: The country‟s biomass association is pushing for the government to bring
the feed-in tariff for renewables in line with those provided to coal and diesel-based power. About 2,700 MW of
biomass-based power is provided to the grid currently, with 1,200MW coming from various sources of biomass
and the rest coming from bagasse produced by sugar mills.
Source: http://www.biofuelsdigest.com/bdigest/2014/11/27/indias-biomass-association-pushing-for-parity-feedin-tariffs-with-diesel-and-coal/ November 27
Advanced biofuels: The government is looking to allow the blending of cellulosic ethanol to help add supply to
the national ethanol market and reduce competition with potable and industrial users. Currently only sugarcanebased ethanol is allowed to be blended with fuel, and the government wants to see blending go up to 10% from
the current 5%.
Source:http://www.biofuelsdigest.com/bdigest/2014/11/25/india-starting-to-look-seriously-at-advanced-biofuels/
November 25
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