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EDITORIAL One of the flagship projects recently launched by Govt. of India for



improving quality of life in cities is Swachh Bharat Abhijan (Urban) Indian’s urban population, as per Census 2011, is 377 million i.e. 31% of total population and this figure is likely to increase to 600 million by 2031. In 4041 statutory towns, close to eight million household do not have access to toilets and residents in these households defecate in the open. Untreated waste thus generated is the single biggest source of pollution of water resources. “Swachh Bharat Mission” was therefore launched on 2nd October, 2014 for ensuring hygiene, waste management and sanitation across the nation. Two main objectives of Swachh Bharat Mission (Urban) are elimination of open defecation by construction of individual toilets, public toilets and community toilets, and eradication of manual scavenging by and scientific solid waste management. Two key strategies under SBM (Urban) are to generate awareness about sanitation and its likeage with public health, hygiene and environment and to effect behavioural change regarding healthy sanitation practices. Information, Education and Communication (IEC) campaign has to be carried out more extensively for the purpose, so that target set up by SBM for achievement by Oct. 2, 2019, which is the birthday of Mahatma Gandhi, is reached. This issue of the journal contains eight assorted articles in addition to usual features like “Notes and News”, “Our Members”, etc. While thanking our learned authors for their valuable contributions, we would request the authors of pending articles to bear with us for some more time. May I request the learned reader to offer their valuable suggestion for improving various features of the journal. Editor, JIPHE
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Waste to Energy: A Novel Concept of Producing Biogas from Food Waste



anaerobically digested is for capturing the energy content. Unlike bio solids and animal manures, post-consumer food scraps have had no means of prior energy capture. In fact, in a study done by East Bay Municipal Utility District it was revealed that food waste has up to three times as much energy potential as bio solids. Therefore by adopting waste to energy concept Food waste can be effectively converted to value product as Biogas and extract fuel which is a value product.



C. T . Puttaswamy Associate Professor, Dept. of Chemical Engineering, BMSCE, Bangalore



K. R. Sree Harsha Research Scholar & Environmental Consultant



Mrs. Rohini. S. Engironmental Engineer



Abstract: Producing Valuable source of Energy from Waste has attracted the interests of Technology developers from time to time. One such concept would be to produce energy from Food waste which is one of the major contributors of Urban Solid Waste, This paper aims at delineating the ways and means of methodology adopted for producing Compressed Natural Gas from Food Waste and its Environmental Benefits.



Fig 1.0 Shows food waste generated inhotels. BIOGAS PLANT A biogas plant is an anaerobic digester that treats waste or biodegradable wastes including sewage sludge and food waste.



Key Words: Food Waste, Biomethanisation, CBG (Compressed Natural Gas)



DESCRIPTION OF THE PROCESS AND TREATMENT The basic design assumptions of the proposed process involves critical examination of its ability to operate within an expected range of waste characteristics (quantity, composition) and an assessment of biogas potential and its utilization, wastewater discharge and outlets for digested residue. The basic technical assumptions used are summarized below: i) A continuous operation for food waste is represented by 365 days in a year. ii) Composition of waste brought into the site as feeder include food waste and cattle dung. iii) The waste, after processing would generate biogas. The quantity of solid rejects to be disposed amounts to about 10% of incoming waste. iv) Methane content in biogas is 65% and the rest is carbon dioxide which is further upgraded to improvise CH4 content accounting to greater than 92%. v) Waste itself has enough water required for shredding/crushing; the daily water required is for washing and cleaning.



INTRODUCTION One of the Key Contributors of Todays Urban Solid waste is food waste, the effective management of food waste is vital from the overall perspective of urban solid waste management. Most of the metropolitan cities in India has sources where there is bulk food waste generation be it Hotels, Fast food Restaurants, Hostels, Kalyana mantampas and malls therefore it is absolutely necessary to manage the food waste in a scientific way and get value product to make the management economically viable More often in urban scenario food wastes if not properly collected and segregated for separate treatment and management will ultimately find its way to landfills with municipal solid waste. The land filling of waste, especially biodegradable waste can pollute the environment and produce greenhouse gasses (GHG) which contribute to climate change. Food waste is one of the single largest constituent of municipal solid waste stream.Food waste is highly biodegradable and has a much higher volatile solids destruction rate (8690%) than bio solids. This means that even though additional material is added to the digesters, the end residual will only increase by a small amount. Renewable Energy Generation – Arguably, the most important reason that food waste should be Volume XXXXIV ● Number 3 ● October 2016



Details of the Food waste and other additives 1) Hotel wet waste(Vegetable waste, Kitchen Waste precooked and post cooked food waste, garden waste, 5



C. T. Puttaswamy, K. R. Sree Harsha & Mrs. Rohini 2)



DIGESTION The biological degradation of the substrates takes place in the first and second stage digesters. Under anaerobic conditions, a temperature of 40.0°C and a continuous mixing, biogas is produced by the conversion of the dissolved organic matters. The process is basically a bacterial decomposition of wet organic matters, comprising of the hydrolysis of insoluble biodegradable organic food matters, the acidiogenesis forming acids from smaller soluble organic molecules and the methanogenesis, where biogas is produced.



Cattle dung



MODE OF TRANSPORTATION Food and kitchen waste can be transported to the site via compacting trucks which ensure all leachate is collected in the tank situated underneath the truck. The collected leachate is pumped to the biogas system.



A. PRIMARY DIGESTERS – The primary digester accepts the crushed waste mixed with recirculated slurry to convert the same into acids, basically final product being acetates. This waste then breaks down into biogas and isolates cellulosic mass. The cellulosic mass separated is then taken for a longer retention time to be converted into biogas by further break down. The total retention time is 45- 60 days.



Fig 1.1 : Bin/s to be supplied to Food Waste producers



PROCESS INVOLVED IN DIGESTER HYDROLYSIS – In this step the organic polymers are broken down by enzymes which are emitted when fermentative bacteria attach to the molecules in the waste. Proteins are broken down to amino acids, carbohydrates to sugars and lipids to fatty acids. Lignocellulose and lignin are only hydrolysed to a limit extent.



Fig 1.2 : Representation of Food Waste unloading at processing Plant TECHNOLOGY USED FOR THE TREATMENT Anaerobic digestion (AD) is the prominent technology used for degradation of biodegradable organic waste; employing Continuously Stirred Tank Reactors (CSTR).



ACIDIOGENESIS – During this step the molecules from the previous step is broken down further by bacteria, without the help from enzymes. The main products from acidification are short chained fatty acids, alcohols, carbon dioxide gas and hydrogen gas. The carbon dioxide and hydrogen gas can be converted into methane directly by methanogenic bacteria.



PROCESS INVOLVED PRE-TREATMENT Vehicles or trucks transports organic waste into the waste inward and segregation area, where the organic matter can be manually separated from in-organic material on automatic running conveyor belt system. Only organic substrates can be used for the production of biogas.



ACETOGENESIS – In this step the fatty acids and the alcohols are broken down to smaller components, mainly carbon dioxide, acetate and hydrogen gas. During acetogenesis, hydrogen and carbon dioxide are reduced to acetic acid; this is made by homoacetogenic microorganisms. The acetogenic bacteria produces H 2, but the breakdown of long-chain fatty acids to acetate can only take place during a very low hydrogen partial pressure.



FEED PROCESSING The segregated biodegradable Organic waste is crushed and converted into slurry along with recirculate from the main digestion process and fed to the feed Buffer Tanks. The crushing process is implemented prior to the anaerobic digestion in order to increase the surface area and to promote an accelerated degradation of the organic matters. Volume XXXXIV ● Number 3 ● October 2016



METHANOGENESIS – This is the last step in the process, where different methanogenic bacteria convert carbon dioxide, hydrogen gas and acetate 6



C. T. Puttaswamy, K. R. Sree Harsha & Mrs. Rohini into methane. These bacteria cannot operate in the presence of oxygen.



BIOGAS UTILIZATION AND GENERATION OF CBG: Biogas that is produced after the digestion process consists of Methane (CH 4 ) and Carbondioxide (CO 2) along with some trace gases such as Water vapour, Hydrogen Sulphide, Nitrogen, Hydrogen and Oxygen. Carbon Dioxide and trace gases such as Water vapour and H2S must be removed before the biogas can be used because 1) The Hydrogen Sulphide gas is corrosive. 2) Water vapour may cause corrosion when combined with H 2S on metal surfaces and reduce the heating value. The produced gas will be scrubbed to contain minimum 95% Methane and the rest of CO2 at the end of scrubbing. The scrubbing is done by using simple water scrubbing where water is regenerated to be used for next cycles. The Process flow chart is shown below.



UPGRADATION OF BIOGAS AND CONVERSION TO CBG (COMPRESSED BIO GAS) The generated biogas consists of various gases such as Methane, Carbon di Oxide, Hydrogen sulphide (in minor quantities) and moisture in vapour form. The generated gas is scrubbed with the help of molecular sieves to remove the CO2 and contain around 95 – 97% pure methane and the rest CO2. DIGESTED SLURRY The digested slurry can be upgraded to an organic bio-fertilizer. The separated water from the slurry can be re-used for the processing of the next day’s operations. The slurry can be used as recirculate inoculums for the next day’s waste processing.



Food waste received
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↓ Waste segregation conveyors



↓
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Nutrient rich water FIG 1.4 PROCESS FLOW CHART Volume XXXXIV ● Number 3 ● October 2016
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Manure drying polyhouse



C. T. Puttaswamy, K. R. Sree Harsha & Mrs. Rohini POST TREATMENT OF DIGESTED SLURRY The secondary digester will release effluent after digestion of the required HRT. The daily overflow will contain around 4-5% TS in the slurry. The suspended solids out of this slurry can be effectively removed with a FAN separator. This efficiently brings the dissolved solids from the separated water at the second stage of separation to around 200 ppm. The separated water is then directed to the water storage lagoon for further aeration treatment to bring the COD to the acceptable pollution control board limits. This water can then be used for flushing and to adjust the daily water mass for the anaerobic digestion.



greenhouse pollutant emission from unregulated dumpsites. Environment Benefits of Organic Waste Management The benefits of scientifically managed waste treatment facility are highlighted below: ❏ Creates Hygienic & Healthy Living Environment for the citizens. ❏ Improves the quality of land and soil - Land fill degrades the quality of land and soil in the site. Presence of plastics and heavy metals in the soils make it unfit for agriculture and emissions of methane and structural instability of the land make it unfit for construction activities. ❏ Avoids ground and surface water Contamination - Polluted water (leachate) flowing from waste dumps and disposal sites can cause serious pollution of water supplies, ponds and lakes. ❏ Reduction in Greenhouse Gasses: MSW is the second largest anthropogenic methane emitter and the largest greenhouse gas emitter. Methane is a significantly more powerful greenhouse gas than carbon dioxide, with greater potential for increasing global warming effects. ❏ Better utilization of waste : Production of Energy (Heat & Electricity), the replacement of conventional fuels can take a part load of the energy consumed by various industries.



CHARACTERISTICS OF CBG, MANURE AND NUTRIENT RICH WATER The nutrient rich water will be generated from the anaerobic digester and it will be aerated and re used for process. Benefits of Biogas plant ✣ The production of an energy resource, biogas from the plant is a most tangible benefit.



✣



The biogas plant can be used at centralized as well as decentralized level. Prominently, the construction and operation of biogas plants assists to the decentralized power production which could be the main objective to compromise with the energy commitments.



✣



In context to environmental aspect: ● ● ● ● ● ●



CONCLUSIONS 1) The biodegradable organic food waste and eventually extract biogas, thereby, upholding the concept of Waste to Energy; as the landfilling of biodegradable waste can pollute the environment and produce Green House Gases (GHG) which contributes to climate change. Biodegradable waste management is gaining importance to prevent or reduce any damage to the environment such as pollution to surface water, ground water, soil and air by landfilling, as far as possible. 2) The valuable product and by-product produced at the facility are biogas and manure/nutrient rich water respectively. 3) This water is rich in minerals as the source of the same is from the food waste received. Out of the daily discharge, 60% can be reutilized in the processing of the waste. This plant does not produce any toxic products and does not have significant adverse effect on the quality of land, water and air. This plant does not have significant adverse effect on environment.



production of clean energy from waste reduced CO2 emissions of biogas in contrast to fossil fuels recycling of previously unused energy resources active environmental protection through energy-related recycling waste recycling production of high-quality, natural fertilizer



✣



Reduction of dependence on fossil fuel lies with the energy economic benefit associated with the biogas plant resulting in generation of renewable and sustainable energy source.



✣



Emission issues ● methane reduction through elimination of digestible organic mass ● odor nuisance reduction through digesting substrates



✣



Biogas plant will contribute in reducing
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Controls for Transport Demand Management to Restrain Proliferation of Cars in Indian Cities



decade the growth rate of car on roads is 2 × 100 = 16.7% . Assuming this rate of growth 12 is constant over the remaining period of 20102025 we may work out the scenario of congestion and parking in CBD Zone in Kolkata in the year 2025 by building a mathematical model of exponential growth of cars in our cities.



Prof. Pijush Kanti Som Former Dean, Faculty of Engineering and Technology, Jadavpur Universtiy 3.



Subhas Dutta Gupta Former Chief Engineer, PHED, Govt. of West Bengal 1.



Introduction The Energy & Resources Institute (TERI) in “Policy Brief, June 2014” (Ref. 1) describes the proliferation of cars in cities with its implications and interventions needed. We are told that our economic growth is high. “Studies have shown that when per capita income grows by one per cent, the level of car ownership grows by 1.7 percent” (TERI). This car dependent growth paradigm in India is self defeating as already experienced by the developed affluent world. India in 2016 is already experiencing disecomies of car dependent route for growth with following implications : ● Energy security ● Air pollution and CO2 emissions ● Road safety ● Loss of equity of urban road users ● Parking problems and congestion 2.



⎛ N ⎞ ⎟ = λt . . . (1) is ln ⎜ (2) ⎝ N(O) ⎠ ∴ N = N(O)e λt is the equation giving N at the tth year. 4.



Illustration : Kolkata Case Study In 2010 the car population in Kolkata according to Ref. 1 is nearly 40 cars per 1000 population. Taking Kolkata’s population in the same year to be 1.15 × 107, N(O) i.e. no. of cars in 2010 works out to be 46 × 104. From section 2 we assume λ = 0.167 during 2010-2011 and λ is assumed constant over the period 2010-2025 for simplicity of analysis. Number of cars in 2025 i.e. N2025 will be deduced from equation 2 as follows,



Proliferation of cars in the Indian context TERI reports that in 2011 car ownership in India is equivalent to 13 car per 1,000 population. While this average figure is by itself not very high some cities like Delhi, Chennai, Pune and Coimbatore has ownership level exceeding 100 cars per 1000 population. Our expected average car ownership in India in 2025 is 35 per 1000 population. This has been already equalled and/or exceeded in 2011 in 30 out of 53 million plus cities (Ref. 1). The exponential growth of car ownership in our country is not unrealistic if this trend continues. According to TERI (Ref. 1) we have added in India 8.5 million cars between 20012011 as against 7 million cars from 1951-2000. In 2010-11 alone there is an addition of 2 million new cars. Let us take the car ownership in India in 2010 at the rate of 10 cars per 1000 population. The population of India in 2010 may be considered as 1.2 billion. Hence, total number of cars in 2010 works out to be 12×10 6. Therefore, in the first year of the current
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Mathematical Model Let, N= no of cars in the tth year. λ= annual growth rate of cars on roads during a period, say 2010-2025, which is assumed to be constant during the period. N(O) = number of cars at the start of the analysis period. Now, dN = λN or ln N = λt + ln A . . . (1) dt where A is integration constant to be evaluated from the boundary condition N = N (O) at t = o. On substitution into (1), A = N(O) and eqn



N2025 = (46 × 104) e(0.167)(15) = 5.63 × 106 Less 15 year old cars withdrawn cars transferred and cars decommissioned = 2 × 106 3.63 × 106 Kolkata is a city with polynodal morphology. Principal CBD may attract 70% of cars which will require minimum parking space at the rate of 200 sqft per car. Assuming optimistically 50% of cars will be seeking parking space the total area of parking lot needed in the said CBD would be 0.7 × 0.5 × 3.63 × 106 × 200 sqft or 5880 acres nearly which is about 9 sq. miles which would perhaps exceed the entire area of CBD itself. So interventions are necessary to regulate this exponential growth. 10



Pijush Kanti Som & S. Dutta Gupta 5.



Necessary Interventions In Indian cities we have not done much to provide facilities for walking and cycling such as places of rest, water kiosks, cycle tracks, cycle parking etc. In large metropolitan/municipal corporations investment in transport infrastructure is made for flyovers, expressways etc. And this policy is responsible for creating the vicious cycle of more cars and more road space leading to various diseconomies engendered by proliferation of cars. According to TERI “nearly 55% of JNNURM funds allocated to the urban transport sector since 2009 have been allocated for the construction of roads and flyovers.” The fact is some 30-50% of trips in our mega cities and 40-60% of trips in second-order cities are performed by walking or cycling. What we have done for these non motorised traffic (NMT) so that this percentage is encouraged as modes of choice rather than of compulsion. On the contrary our pavements and cycle tracks, if any, are gradually becoming parking lots for cars at many places of our urban human settlements. Increased motorisation has squeezed out pedestrians and users of NMT from urban roads. Measures are necessary to restrict inordinate increase of unregulated car ownership and use. This policy of increased private motorisation is a poor substitute of public transport of various modes for which planning and investment are necessary. Other countries like Japan, UK (London), Singapore and China are good examples in this regard. Let us see what China has done in this regard vis-a-vis our policy to restrict car ownership. Beizing has registered 20,000 cars per month in 2011 which is 70% less than what was registered in 2010. Shanghai has a quota system allowing 7 to 8000 cars per month. As these cities have restricted car ownership, they have made massive investments in public transport systems and NMT to provide an acceptable alternative. In India on the other hand Delhi and
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Bangalore register more than 30000 cars per month. In many other cities our goal is to attain this level of new car registrations. Road space will not be able to match this increased load of personal cars leading to traffic grid lock which has already appeared in certain neighbourhoods in Kolkata. The use of personal cars may be restrained by means of congestion charges and simultaneous placement of increased and better public transport in business areas. It is high time large employers/ Corporate bodies put in place mobility plans for their staff to reduce, if not avoid, personal car dependent mode of travel. Parking regulation be made strict with high pricing and development controls for transport demand management. Sharing London experience in this regard is well advised. Purchase of a car should be made prohibitive through heavy car acquisition tax, high annual tax with high on-street parking charges. Japan and Singapore have adopted some of these intervention measures to reduce serious implication due to proliferation of cars. We are not doing so. Last but not the least integrated land use and transport planning should prevent the real estate developers from performing their business in a weak control regime. In conclusion authors emphasise a fact that the private car is inadequate as a peak service mode and a profligate consumer of urban space (Ref.2). The proliferation of cars needs to be controlled and public transport to be modernised. Furthermore, in urban renewal and new town planning user friendly NMT should be encouraged as a mode of choice. Reference 1. “Proliferation of cars in Indian cities : Let Us Not Ape the West”, Policy Brief June 2014, The Energy and Resources Institute, Lodhi Road, New Delhi. 2. “Urban Economics”, Richardson H.W., Penguin Modern Economic Texts (1971).
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prevent adverse health effects and undue contamination of ground water.



Review of the Importance & Curse of Industrialization on Ground Water OR Impact of Industrial Effluent on Ground Water Quality: A curse of potable water storage



Key Word: Industrial effluents, pollution, Ground water, Aquifer depletion Introduction The rapid pace of urbanization, industrialization as well as agricultural activities have made environmental pollution a growing concern globally. Of all the receptor systems exposed to the contaminants, ground water has received little attention in the past because of the common belief that ground water was pristine. Ground Water Pollution is usually traced back to four main origins — industrial, domestic, agricultural and over exploitation. Industrialization without provision of proper treatment and disposal of wastes and effluent is another source of ground water pollution. Excessive applications of fertilizers for agricultural development coupled with overirrigation intrusion due to excessive pumping of fresh water in coastal aquifers are also responsible for ground water pollution. The present review performs the analysis of impact of several Industrial Hub (SEZ) in Uttarakhand which is created in last few years. Water pollution is a major problem in the global context, and it has been suggested that it is the leading worldwide cause of deaths and diseases (World Resources 1998). Different kinds of pollutants affect human beings unknowingly because the chronic effects are not dramatic compared to the acute menaces. Human activities during the last century have polluted most of the groundwater in Nigeria (Osibanjo 1994). Rainwater on its way down to Earth also brings number of air pollutants, which mix with water on the ground and pollute it. Pollution of soil, groundwater, and surface water often happens as a result of spills and leakages of pollutants, as well as regular discharge from processing activities (NORAD 1996). In particular, both surface water and groundwater have been contaminated by industrial, commercial and household discharges, thus creating the potential for considerable health risks for the urban population (Ojo 1995). While liquid with lower density than water will float on top of the water table, liquid of higher densities than water will sink through the groundwater, down to the lower regions of the groundwater reservoir. Generally, about 80% of groundwater in non-industrialized areas satisfies WHO limits (Osibanjo 1994), but the level of compliance could be as low as 40% in some cases. In Haridwar, Uttarakhand surface and groundwater sources are clean after all; they have been
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Abstract Water is used by industry in many ways - for cleaning, heating and cooling and generating steam, as a solvent and for transporting dissolved substances, and as a constituent part of the industrial product itself. Withdrawal of water for industry is usually much greater than the amount actually consumed. Following major growth between 1960 and the 1980s, water withdrawal for industry worldwide has more or less stabilised; falling in Europe and rising steadily in Asia, but not as rapidly as previously. In areas where surface water resources are scarce groundwater is used to meet industrial demand. While it is often difficult to obtain specific data concerning groundwater withdrawal for industry, it clearly remains a fraction of that used for agriculture. Increasingly, industrial waste water management must be coordinated with and integrated into, overall water management of the region. While almost all liquid fresh water of the planet occurs underground, its long term suitability as a source of water is threatened by point source of pollution from industrial waste water and by aquifer depletion due to groundwater withdrawals in excess of groundwater recharge. Hence, Industrial Waste water can be an important water resource but its use must be carefully planned and regulated to Volume XXXXIV ● Number 3 ● October 2016
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U. Chandra, C. K. Bhardwaj, Pramod Kumar & D. S. Bhargava grossly contaminated by Oxygen demanding organic matter, toxic and hazardous substances including heavy metals, and pesticides. It is the purpose of the present paper to assess the review of impacts of industrial effluent and dumpsite leachates discharges on the qualities of groundwater along the course of surface water.



Kotaiah 2000; Pathak et al. 1999; Tiwari and Mahapatra 1999; Subba Rao et al. 1998; NGRI 1998; Singh and Parwana 1998; Lone and Rizwan 1997; Kaushik et al. 1996; Shivkumar and Biksham 1995). There is substantial literature on the benefits and costs of domestic sewage based irrigation practices (Scott et al. 2004; Keraita and Drechsel 2004; IWMI 2003; van der Hoek et al. 2002; Qadir et al. 2007).However, the disposal of industrial effluents on land for irrigation is a comparatively new area of research and hence throws new challenges for environmental and agricultural management (Narwal et al. 2006; Garg and Kaushik 2006; Singh and Bhati 2005; Buechler and Mekala 2005; Bhamoriya 2004; Chandra et al. 2004; Sundramoorthy and Lakshmanachary 2002; Singh et al. 2001; and Subba Rao et al. 1998).



Review of Literature Apart from the disposal of industrial effluents on land, untreated effluents and hazardous wastes are also injected into groundwater through infiltration ditches and injection wells in some industrial locations in India to avoid pollution abatement costs (Sharma 2005; Ghosh 2005; Behera and Reddy 2002; Tiwari and Mahapatra 1999). As a result, groundwater resources of surrounding areas become unsuitable for agriculture and drinking purposes. Continuous application of polluted ground water for irrigation can increase soil salinity or alkalinity problems in farmlands. Siddiqui and Sharma, 2009 found that the groundwater of the studied area near the Okhla industrial area phase-II has been found to be unfit for drinking because fluoride has been detected in all samples above desirable limit. The potential pollutants identified as arising from industrial activities can be conveniently grouped together to indicate their relative importance in different industrial sectors (Morris et al, 2003). The physical and chemical properties of the substances influence their behavior in the subsurface and their likely impact on groundwater quality (Montgomery, 1996). Instances of industrial effluent disposal (mostly untreated or partially treated) on land for irrigation are very limited in developed countries like the USA, UK, Canada and Australia. In India having the option to dispose effluents on land encourages the industries to discharge their effluents either on their own land or on the surrounding farmlands in the hope that it will get assimilated in the environment through percolation, seepage and evaporation without causing any environmental hazards. Environ-mental problems related to industrial effluent disposal on land have been reported from various parts of India and other countries. Disposal on land has become a regular practice for some industries and creates local/ regional environmental problems (Kumar and Shah N. D ; Rahmani 2007; Muller et al. 2007; Ghosh 2005; Jain et al. 2005; Kisku et al. 2003; Behera and Reddy 2002; Salunke and Karande 2002; Senthil Kumar and Narayanaswamy 2002; Barman et al. 2001; Singh et al. 2001; Gurunadha Rao et al. 2001; Subrahmanyam and Yadaiah 2001; Gowd and Volume XXXXIV ● Number 3 ● October 2016



2.



Methodology



Study Area Bhagwanpur is a town in Roorkee Tehsil, Haridwar district in the state of Uttarakhand, India. It is 47 km far from Dehradun which is the capital of Uttarakhand. It is located at latitude of 30.06941°N and longitude of 77.83997°E. As of 2001 India census. Bhagwanpur had a population of 4953. Males constitute 52% of the population and females 48%. Bhagwanpur has an average literacy rate of 67.76% higher than the national average of 59.5%; with male literacy of 76.82% and female literacy of 58.05%. Number of households in Bhagwanpur are 833. Roorkee city is 11 km far away from Bhagwanpur. Besides SIDcUL, another industrial estate is also developed at Bhagwanpur near Roorkee. It had attracted many pharmaceutical and biotech units. Sample collection The water samples were taken from direction and 4.32 km away from Bhagwanpurhandpumps from Puhana and Nanhedaand Nanheda Anantpur is 4.99 km in South eastAnantpur located in Bhagwanpur in Haridwar direction (Fig 1). Pre washed plastic bottles were used for sample collection. After collection, samples were transported to laboratory and kept at 4°C till the time of analyses. Alkalinity was determined by titrating a known volume of water sample with 0.10 M Hcl. Total amount of calcium and magnesium in water samples were determined by titration with EDTA (ethylenediaminetetraacetic acid). The water physico-chemical analysis was done using standard analytical methods for water analysis[1]. The water samples were analyzed for various physicochemical 13



U. Chandra, C. K. Bhardwaj, Pramod Kumar & D. S. Bhargava known volume of water sample with 0.10 M Hcl. Total amount of calcium and magnesium in water samples were determined by titration with EDTA (ethylenediaminetetraacetic acid), chloride (cl) was analyzed by titration of a known volume of water sample with standardized silver nitrate (AgN03) solution. N0 3 ~was determined by colorimetric method by adding sulfite urea, antimony, chromotropic acid and sulfuric acid to known volume of sample and then after 45 min OD was taken at 410 nm. Fluoride was estimated by SPADNS (4,5-Dihydroxy-3-(p-sulfophenylazo)-2,7naphthalene disulfonic acid, trisodium salt) method. Total hardness is estimated as ca + Mg by titration of known volume of sample against 0.01 M EDTA by adding buffer solution and Erichrom black-T as indicator. Each sample was analyzed in duplicate, so as to ascertain the validity of the method and the average of the results reported. General laboratory quality assurance measures were observed to prevent sample contamination and instrumental errors.



parameters like pH, electrical conductivity, turbidity, total solids (TS), total dissolved solids (TDS), total suspended solids (TSS), alkalinity, calcium, magnesium, chlorides, nitrates, fluorides, hardness etc. The pH of the sample was measured with a pH meter that has been previously calibrated with buffer solutions and electrical conductivity was measured with a conductivity meter calibrated with potassium chloride solution. Turbidity was measured with the help of turbiditymeter. Total solids (TS) were determined gravimetrically by evaporating a known volume of water sample to dryness in a pre- weighed crucible on a steam bath at 105°c. Total dissolved solids (TDS) were determined gravimetrically by adding a known volume of sample after filtration to a pre- weighed empty petriplate and putting it to water bath and then weighed after drying. Total dissolved solids (TSS) were determined by filtering known volume of sample through a pre-weighed filter paper and weighed after drying at 103 to 105°c in oven. Alkalinity was determined by titrating a



3.



Results and Discussions Physico-chemical Parameters Sl. No.



Parameter



Unit



Village Raipur



Bhawanpur Bhawanpur Ambuja Opp. Police By Pass Cement Thana Industrial Area



Punjabi Dhaba Bhagwanpur



1.



pH(at 25°C)



-



7.72



7.05



7.48



7.55



7.66



2.



Colour



Hazen


















3.



Turbidity



NTU


















4.



Odour



TON



Agreeable



Agreeable



Agreeable



Agreeable



Agreeable



5.



Taste



-



Agreeable



Agreeable



Agreeable



Agreeable



Agreeable



6.



Total Hardness



mg/L



196.40



199.50



209.00



228.00



266.00



7.



Calcium



mg/L



49.50



41.88



57.11



60.92



60.92



8.



Alkalinity



mg/L



148.60



199.00



238.80



238.80



248.75



9.



Chloride



mg/L



14.78



29.57



44.35



49.28



59.13



10.



Cyanide



mg/L



0.00



0.00



0.00



0.00



0.00
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Magnesium



mg/L



17.71



23.09



16.16



18.47



27.70



12.



TDS



mg/L



252.00



241.00



265.00



280.00



309.00



13.



Sulphate



mg/L



23.71



15.30



14.66



15.95



24.78



14.



Fluoride



mg/L



0.37



3.20



0.26



0.44



0.42



15.



Nitrate



mg/L



1.94



1.87



1.08



2.79



2.17



16. 17.



Iron Boron



mg/L mg/L



0.29 0.42



0.29 0.42



0.26 0.26



0.28 0.48



0.31 0.54
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Phenolic Compounds



mg/L



0.00



0.00



0.00



0.00



0.00



19.



Anionic Detergent



mg/L



0.00



0.00



0.00



0.00



0.00



20.



Hexavalent Chromium



mg/L



0.00



0.00



0.00



0.00



0.00



21.



Mineral Oil



0.00



0.00



0.00



0.00



0.00



22.



Aluminium



mg/L



0.00



0.00



0.00



0.00



0.00



23.



Zinc



mg/L



0.342



0.305



0.452



0.387



0.29



24.



Copper



mg/L



0.208



0.209



0.226



0.18



0.215



25.



Manganese



mg/L



0.00



0.00



0.00



0.00



0.00



26.



Cadmium



mg/L



0.00



0.00



0.00



0.00



0.00



27.



Lead



mg/L



0.00



0.00



0.00



0.00



0.00



28.



Selenium



mg/L



0.00



0.00



0.00



0.00



0.00



29.



Arsenic



mg/L



0.00



0.00



0.00



0.00



0.00



30.



Mercury



mg/L



0.00



0.00



0.00



0.00



0.00



31.



Total Coliform



MPN/ 100 mL


















32.



E. Coli



MPN/ 100 mL



Absent



Absent



Absent



Absent



Absent



Standards (BIS)[6]. It was observed by some workers that when Ec value exists at 3000 mho/cm, the generation of almost all the crops would be affected and it may result in much reduced yield[7]. They also opined that the higher value of Ec in groundwater is due to the high dissolved solids which may subscribe to the conductivity and has a direct bearing on the percentage of total solids.



pH: The pH value of drinking water is an important index of acidity or alkalinity. A number of minerals and organic matter interact with one another to give the resultant pH value of the sample. pH was found 7.98 in sample of Puhana and 8.14 in sample of Nanheda Anantpur. It lies within BIS and WHO standard limits for drinking water quality and are suitable for drinking purpose. The normal recommended pH range for irrigation water is from 6.0 to 9.0.



Total Solids : Total solids are dissolved solids plus suspended and settleable solids in water. A high concentration of total solids will make drinking water unpalatable. Levels of total solids that are too high or too low also affect water clarity. Higher solids decrease the passage of light through water, thereby slowing photosynthesis by aquatic plants. Water will heat up more rapidly and hold more heat; this, in turn, might adversely affect aquatic life that has adapted to a lower temperature regime. Total solids were recorded 653.15 mg/l and 674.64 mg/l in Puhana and Nanheda Anantpur.



Turbidity : Suspension of particles in water interfering with passage of light is called turbidity. Turbidity of water is responsible for the light to be scattered. Turbidity in natural water restricts light penetration thus limiting photosynthesis, which consequently leads to depletion of oxygen content. Turbidity was not found in any of the ground water sample. Electrical conductivity : A high value of EC generally means high degree of salinity. Therefore, Ec is considered as an important water quality parameter in assessing drinking water as well as irrigation water. Ec is a widely used as indicator for salinity and this has also been used to classify the water under medium saline, low and high saline water. Ec was found 533 and 554 mho/cm in Puhana and Nanheda Anantpur. These values are within standard limits as prescribed by Bureau of Indian Volume XXXXIV ● Number 3 ● October 2016



Total dissolved solids : The level of TDS is one of the characteristics, which decides the quality of drinking water. Water with fewer residues is less palatable and suits for drinking purpose. On the other hand, high level of TDS may aesthetically be unsatisfactory for bathing and washing[10]. Total Suspended Solids : Total suspended solids 15



U. Chandra, C. K. Bhardwaj, Pramod Kumar & D. S. Bhargava (TSS) include all particles suspended in water which will not pass through a filter. As levels of TSS increase, a water body begins to lose its ability to support a diversity of aquatic life. Suspended solids absorb heat from sunlight, which increases water temperature and subsequently decreases levels of dissolved oxygen (warmer water holds less oxygen than cooler water). TSS was recorded as 310.24 mg/l in Puhana and 320.10 mg/l in Nanheda Anantpur.



exceed standard limits.



Alkalinity: Alkalinity of water is its capacity to neutralize a strong acid and is characterized by the presence of all hydroxyl ion capable of combining with the hydrogen ion. The various ionic species that contribute to alkalinity include bicarbonate, hydroxide, phosphate, borate and organic acids[11]. The bicarbonate alkalinity is expressed as a total alkalinity, which was recorded as 384.14 mg/l in Puhana and 398.02 mg/1 in Nanheda Anantpur. The standard desirable limit of alkalinity in potable water is 120 mg/l[12]. The alkalinity values of all the samples are exceeding the permissible limit. However, little abnormal value of alkalinity is not harmful to human beings[13].



Nitrate : The value of nitrate recorded as 8.54 mg/ l in Puhana and 9.08 mg/l in Nanheda Anantpur. WHO has imposed a limit of 10 mg/l nitrate for drinking water to prevent the disorder of methemoglobinemia[12]. Observed values are higher but still under permissible limits of WHO.



Bicarbonates : Bicarbonates are referred to as alkaline salts i.e. they have the ability to neutralize or counteract acids. Bicarbonates were found to be 465.21 mg/l in groundwater of Puhana and 477.43 mg/l in Nanheda Anantpur. As per the guidelines given by WHO, maximum permissible limit of bicarbonates in groundwater is 500 mg/l. Observed values are within the permissible limit.



Fluorides : Fluorides were found within the desirable limits sets i.e. 0. 60 mg/l in Puhana and 0.72 mg/l in village Nanheda Anantpur. Fluoride with 0.6 to 1.2 mg/l is regarded as an essential constituent of drinking water mainly because of its role in prevention of dental caries [15]. Total Hardness : The total hardness is an important parameter of water quality.It may be of two types i.e. carbonate (temporary) and non-carbonate (permanent) hardness. The hardness values were recorded 70.25 mg/l in Puhana and 74.13 mg/l in village Nanheda Anantpur. WHO and Indian standards permit any value less than 500 mg/l.



Calcium : calcium is commonly present in all water bodies and maximum permissible limit of calcium in drinking water is 100 mg/l as suggested by WHO[12]. The calcium value recorded ranges from 14.30 mg/l and 25.04 mg/l in Puhana and Nanheda Anantpur village, respectively. All values were within standard limits.



4.



Conclusion Present study recites that Bhagwanpur Industrial Area is facing increased human interventions due to rapid industrialization as well as urbanization. These problems, which cause declines in water quality and quantity, living resources, and overall ecosystem health, are the result of the interplay of many factors over time, contaminated groundwater can be unsuitable for use and may also adversely affect the quality of surface water and sediments. It may then harm human and ecological health. The source of ground water contamination in the study area is mainly due to industrial, commercial and household discharge. Among the ground water pollutants associated with urbanization[16]. Chlorides and nitrates are the chief anthropogenic toxins in which high levels of chlorides were found in the ground water samples of the study area, however, nitrate was within the prescribed limits but still higher. Some workers had attributed high nitrate concentration in groundwater due to sewage discharge is peculier to



Magnesium : Magnesium is also present with calcium in natural water albeit in lower concentration than calcium and has similar source of entry. Magnesium tolerance by human body is lower than calcium tolerance and the high concentrations work as laxative and give unpleasant taste to water; it also adds to hardness. The values of magne-sium were recorded 4.15 mg/l and 8.64 mg/ l in Puhana and Nanheda Anantpur village, respectively. Maximum permissible limit of magnesium in drinking water 50 mg/l as suggested by WHO[12]. In this study, values of magnesium were within standard limits. Some workers have reported [14] that too high magnesium causes nausea, muscular weakness and paralysis in human body when it reaches a level of about 400 mg/l. Chloride : Chloride in the groundwater samples found to be 583.64 mg/l of Puhana and 594.61 mg/l in Nanheda Anantpur. According to WHO the maximum permissible limit for chloride in drinking water is 200 mg/l. Present study shows the values Volume XXXXIV ● Number 3 ● October 2016
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U. Chandra, C. K. Bhardwaj, Pramod Kumar & D. S. Bhargava urbanization[17]. The legacy of groundwater contamination can be a major saddle on the inhabitants because once groundwater is contaminated it is generally complicated and costly to remediate. Therefore, avoiding groundwater contamination is the most practical way of protecting and preserving groundwater quality. To protect ecological health and human being and to ultimately restore the groundwater to its natural background quality, the following management practices must be considered: • control short-term threats arising from the contamination • restricted use of groundwater in contaminated area • prevent or minimize further migration of contaminants from source materials to groundwater • clean up groundwater to protect human and ecological health, restore the capacity of the groundwater to support the relevant environmental values and, as far as practicable • management responses to groundwater contamination should focus on the greatest threats first, and the benefits of groundwater cleanup must outweigh any incidental negative impacts that could arise.
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Probable Hazards in the Trench Excavation in the Congested Cities and their Mitigation Measures



tion nearing to 1.3 (one point three) billion. It has the potential to build up its own underground infrastructures for urbanization covering the benefits of both the urban and the rural people. The benefits to be achieved by both the urban and rural people should be one of the main criteria of the at the cost of forests and grass lands. 1.2 In the present global scenario, the urbanization climate change in the different parts of the world due to deposition of green house gases in the aitmosphere is a concern to the climatologists and the environmentalists of the society. Emission of carbon dioxide and other components of toxic gases is the normal feature of power plants run by coal and the other industries which manufacture jute, cement, sponge iron etc on the outskirts of the cities and the metropolis. 1.3 To control such emission, the city authorities are nowadays advocating for environmentfriendly underground traffic in lieu of extending or modernizing the congested surface traffic which are prone to emission resulting im alarming air pollution. The Real Estate Developers of any metropolis are now interested for vertical expansion than the horizontal expansion due to sky high price of land. Construction of high rises with multistoried basements for car parking has become necessary to accommodate the urban migrants for a quality life. So necessity of underground construction be it shallow or deep either in the form of real estate or transport sectors cannot be ignored in the present scenario. Accordingly importance of underground constructions, despite having chances of unforeseen casualties would increase manifold in the coming years.
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ABSTRACT Kolkata megacity is one of the congested cities of the Globe. The spiralling price rise of available land in Kolkata and consequent restriction of horizontal expansion have compelled the buyers of land to go for vertical expiansion. The open trench excavation in the congested cities may be necessary be it laying underground pipe line works in the shallow depth, constructing underground corridors for rail or road or parking lots of high rise complexes in comparatively deeper depth. Still now tine owners and the developers prefer open excavation with probable hazards than to opt for trenchless excavation with least or no hazards, the reason being the cost of trenchless excavation is many times higher than that of open excavation. In a deep excavation of depth exceeding 6m from ground level, provision of retained soil support system is a must. The utilities coming in the way of construction of retaining wall are required to be shifted or diverted. Probable geo-hazards inviting casualties in the underground construction occur due to caving of soil, snapping of service utilities and leakage of wet utilities, failure of bracings, and failure of pump used for dewatering, A detailed comprehensive planning, management and determination of the project authority is very much needed for reducing the damages to the minimum extent. It prevents unforeseen expenditure in mitigation and helps to control the budget and time as scheduled for a project. 1



2.0 CLASSIFICATIONS OF UNDERGROUND PROJECTS 2.1 The underground construction managers need to classify the deep excavation projects from use-wise and duration wise point of view. The use-wise classification consisting of project, big or small, may be laying a shallow or deep sewer or water main, substructures of flyovers, construction of multistoried basements for car parking of a tall building, or an underground corridor for rail or road. The durability wise classification is that an underground tunnel made of reinforced concrete or the basements of a high rise which can sustain their structural stability and the architectural render-



INTRODUCTION



1.1 Continuous migration of people from the rural areas to the cities has become a worldwide trend, particularly in the developing countries to search for better livelihood and urban facilities like education, health and other services which are not available to them. There is a growing aspiration for better life style due to the present economic growth resulting in from the globalizations. Urbanization becomes an unchangeable necessity for the present society. India is a vast country with a populaVolume XXXXIV ● Number 3 ● October 2016



20



Prof. (Dr) S. K. Das ings for a fairly long period say for more than a century or so.



engineer and rehabilitate the sewer line to normal functioning before starting further excavation works. The developer should be cautioned by the site engineer that utilities are in no way hit by the excavating machines so that he may arrange to prevent snapping of dry utilities like telephone and electrical cables and leaking of wet pipelines. If such precautions are not taken at site there are chances of failure of communication, electricity and water supply in the neighborhood. There will be hue and cry from the occupants of the neighbourhood to restore their service lines immediately. 3.14 All the wet and dry utilities are required to be properly protected till the permanent structure is built safely. All these utilities need to be restored to their original alignment and level during backfilling and restoration of traffic road.



3.0 THE CASUALTIES FROM DEEP EXCAVATIONS AND THEIR MITIGATION MEASURES 3.1 CASUATIES FROM UNDERGROUND UTILITIES 3.11 The deep excavation management, before undertaking the projects, has to be double sure about the constraints coming in the open or trenchless excavation. If it is open, earth spoil need to be shifted to the dumping yard from the construction site in least time, traffic need to be diverted, area of construction need to be closed for public till the backfilling is completed and road is restored. The functioning of underground utilities is to be kept in order during ongoing excavation and need to be restored as warranted at site. The environment of the construction area is to be kept citizen-friendly throughout the period of construction. For trenchless construction which is costlier than the open one, the difficulties arising from shifting of underground utililities (top of the tunnel usually placed below the utilities), dispatching huge earth spoils from the site, need of diversion of traffic etc has to be eliminated in part or full. 3.12 To do away with the casualties caused by underground utilities in the open shallow/deep excavations in the city it is essential for the site authorities to be conversant with the underground mapping of the construction area. After the site engineer becomes conversant with the underground maps showing the locations of embedded dry and wet utilities, he could caution the developer on the day one that no utility should be damaged during excavation. The site engineer who is more a professional manager than an engineer need to explain to the developer in advance of reaching the level of underground sewer that if any joint of the sewer line becomes leaky during any sequence of excavation, it will take no time to inundate the excavated trench to bring stoppage of all construction activities. The construction work can not be started until the sewage is pumped out completely and the area is sanitized. Similar situation will arise in case of raw and filtered water lines. 3.13 The developer’s duty should be to monitor the sewer line along with joints once it is exposed. Once the developer detects minor leakage, he should immediately bring attention of the site Volume XXXXIV ● Number 3 ● October 2016



3.2 CASUALTIES FROM AFFECTED BUILDINGS ADJACENT TO THE DEEP EXCAVATION TRENCHES 3.21 Any deep excavation for construction of multistoried basements and corridors for rail or road in a city are liable to some movement of the surrounding soil due to slightest yield of the retaining wall supporting the excavation. Settlement to very old buildings lying within the zone of influence of the vertical trench may invite disasters. The landlords and the developers become jittery over such consequences once the excavation work is commenced. The developers should rehabilitate the old dilapidated buildings with the prior knowledge of the site engineer to make them stable by supporting / underpinning or by any suitable measures during the sequences of excavation. Rehabilitation of occupants of those buildings to suitable place is to be carried out temporarily till the retrofitting works are completed. The buildings and the structures especially old, lying within the influence zone of the excavations should be constantly monitored and retrofitting measures need to be adopted as warranted. If such precautions are not taken in time the chances of occurring casualties to the occupants of the same / other buildings or pedestrians may not be avoided. 3.3 CASUALTIES FROM RETAINING SOIL SUPPORT 3.31 Retaining wall on all sides of excavation for a depth of 6 meter or more requiring for multistoried monuments is a must to retain 21



Prof. (Dr) S. K. Das the soil outside the excavation. The retaining wall may be made of wooden, steel or concrete depending on the depth and the properties of soil. If the retaining wall is made of steel sheet piles, the developer should be cautioned by the site engineer in advance of driving the piles to maintain the alignment and verticality of all piles without any chance of leaving any gap between the piles at any level of excavation. Because the gaps would be the vulnerable sources of seepage of ground water along with caving of soil resulting in inundating the excavaited trench leading to the stoppage of construction activities which cannot be restarted until the trench is dewatered and sanitized. 3.32 The developer should monitor the excavation as to whether there is any such caving of soil along with water piercing into the trench. If so, the developer with the prior knowledge of the site engineer will take initiative to execute the cement pressure grouting works from inside / outside the excavation to stop the seepage. Grouting from outside can be done if the depth of any sequence of excavation remain within the reach of pressure grouting technique. Pressure grouting works can be executed from inside the excavated trench after it is made dry by pumping out the trapped water. 3.33 Maintaining the alignment and verticality of steel retaining walls will enable the developer to extract the steel sheet piles on clayey soil for re-use. The steel piles may be of H-shaped steel section spaced at lm centre to centre laced by steel/wooden laggings. The retaining wall may also be made of concrete by pouring concrete in steel casings piles or constructing a continuous reinforced concrete diaphragm wall. The developer should take all precautions including monitoring as normally done in the case of steel piles. Extra care need to be taken in case of concreting the diaphragm wall to maintain the right water-cement ratio for the right workability during concreting the steel cage placed after final excavation. This is to eliminate any chance of appearing honeycombs in the diaphragm wall at any level of excavation. It is apparent that such honey combing becomes the future sources of seepage resulting in inundation of trench at that level.



shall be able to bear support of soil without being braced up to a certain designed depth. The same need to be braced by wooden / steel members along and across the excavated trench. In case of laying pipe lines at shallow depth, wooden members may be found safe depending on the property and the quality of wood. Alternatively steel is a must for any depth of excavation be it shallow or deep. The across section steel members usually called struts require to be pre-loaded against the supporting structures for the excavated surface for acting as compression members. The function of longitudinal bracing members usually called wales or runners is to push the compression members spaced equidistant. There are chances of failure of bracings due to many reasons. There are chance of mistake in designing these as temporary steel members, imperfect pre-loading resulting in steel sections fail to act as compression members, hit by the excavating machines and so on. Whatever be the reason, damages occurred by failed bracings may lead to death /major injuries of the working personnel and damage to properties owned either by management or the developer. So the management / developer need to be double sure about the strength of the bracing members which are required to be designed as permanent members likely to be withdrawn for re-use in case of constructing long underground corridors, however, considering the serviceability factors for the number of uses. 3.5 CASUATIES FROM FAILURE OF PUMPS 3.51 When the excavation level reaches the ground water table it is not possible to carry out further excavation until the water table, is drawn down below the excavation level by dewatering by continuous pumping. In case of deep excavation, dewatering is done normally by well point pumping system. For underground working in the trench, either before or sometimes after constructing the permanent structure, the trench is to be kept dry by continuous and uninterrupted pumping system. A series of well point is installed on the sides of the trench with provision of stand byes. The developer should check the pumping system before installing the same and monitor the system after installation to prevent dewatering failure which will inundate the trench in no time and bring stoppage of construction activities. The activities could not



3.4 CASUALTIES FROM FAILURE OF BRACINGS OF THE EXCAVATED TRENCH 3.41 The retaining walls for a trench excavation Volume XXXXIV ● Number 3 ● October 2016
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Prof. (Dr) S. K. Das be restarted until the trench is made dry and sanitized after the deposition of contaminated water is pumped out.



underground construction may differ from those in over ground construction. 4.2 Though it is not possible to provide guarantee to eliminate casualties in the underground construction projects, strong determination and judicious planning can bring the casualties to marginal level. The casualties include direct and indirect impact to working personnel and the neighboring public. The direct impact imay be an accident killing instantly and/or injuring persons. The indirect impact is a threatt to surrounding environment affecting the life and properties of the construction area. 4.3 In the days to come, environment-friendly underground constructions, either in the realtor or the transport sector in the metropolits, city or town, would increase many fold. A good number of engineers and technicians having experience of geotechnical projects would be needed then. It would be wise if the city authority create and preserve a data bank of such personnel to meet the demand for the future deep excavation projects. It is the high time for the city authorities plan for skill development program to train the rural amd semi urban people to work in the underground projects as skilled technicians and workers without polluting the site and the environment. Such exercise would no doubt help the management to reduce the casualties in the geotechnical projects.



3.6 CASUALTIES FROM BURSTING OF BASE OF EXCAVATION 3.61 While carrying out deep excavation it is to be seen that the bearing capacity of soil retained by any kind of soil support at any sequence of excavation should be adequate to hold the superimposed load including soil supported by retaining wall at that level. Analysis is to be made for various stages of excavation including the final level of excavation providing a factor of safety to the bearing capacity of soil underneath. If the bearing capacity is less than the superimposed load, the soil underneath within the retaining walls will have a tendency to heave inside the trench resulting in bursting the base of excavation and failure of support system inviting casualties. That is why the retaining wall is embedded below the final level of excavation for adequate depth necessary against heaving of soil. The site engineer and the developer should see that the retaining walls have got the designed embedded depth in the final stage of excavation to prevent failure against heaving. 3.7 CASUALTIES OTHER THAN ABOVE STATED FAILURES
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3.71 The major failures in geotechnical constructions inviting casualties are highlighted above. Besides there are other minor faillures during construction of temporary structures viz. steel ladders, catwalks etc fabricated to the bracing members of the excavated trench to facilitate the construction workers, technicians, engineers and the inspecting officials for entering into and exiting from the underground area. Further, the working personnels may get injured if they are not properly dressed in construction gowns, anti-slip shoes and helmets during access to any construction site. 4.0 CONCLUSIONS 4.1 The construction of super structures can be executed only after the substructures are constructed successfully. Though the quality of construction in both the cases must be same, type of failures and the casualties in the
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Case Study on importance of Proper Traffic Junctions for Reducing Air Quality Emissions in the City of Kolkata



Introduction : The number of vehicles in major cities, considering that in Kolkata, is increasing annually at a steady state. The urban population of India has increased considerably from 62 million to 377 million from 1951 to 2011, and along with this, urbanisation has resulted in huge demand of transportation facilities in Indian cities[1]. With road being the most popular or even in some cities the only transportation facility, there is a logarithmic increase in traffic density in the roads of the cities of the entire country including Kolkata. Since vehicular density is on a constant increase in India, the conditions of all the metropolis are quite alarming in this respect. The high vehicular population and the consequent high traffic volume on the city roads, have put the transportation system in the city under heavy stress, with the situation becoming worse day by day. Air pollution due to transportation is the result of the discharge of unburnt or partially burnt engine fuels together with the by-products of complete combustion. The major components of air pollution due to transportation are Carbon monoxide (CO), Sulphur di-oxide (SO 2), oxides of nitrogen (NO x), Hydrocarbon (HC), Lead and Particulate matter. The concentration and relative mixture of these pollutants depend on vehicles’ speed, acceleration, stopping and waiting, especially at a major junction. Traffic light junctions that are designed according to proper standards will minimize delay and thus reduce the amount of pollutants emitted from idling of the vehicles. In this paper, improvement of traffic light junctions in relation to the amount of pollutants emitted has been investigated. The study shows how to significantly reduce the amount of pollutants emitted at traffic light junctions and determine the percentage of pollution reduction as a result of improvement in the design of traffic light junctions. The “Times of India” in association with Saviors and Friends of Environment (SAFE) has monitored the quality of air at few stations of Kolkata like Ultadanga, Moulali, Salt Lake, Minto Park, Shyambazar, Behala Chowrasta, and Dunlop Bridge. The Central Pollution Control Board finds Kolkata as the topper in nitrogen oxide pollution. The study has also revealed that pollution level in Kolkata becomes quite unbearable where the metro corridor is being constructed in Ruby and Behala Chowrasta[5].
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Abstract : The city of Kolkata is fast expanding and this is emphasized by the fact that over the last decade, i.e. from 2001-2011, the population in the city has increased to 906839 people as per the decadal population study. As a consequence of this rapid expansion in terms of population increase, correspondingly there has been a marked increase in the traffic density. This increase in traffic density takes into consideration the increase in the category of light vehicles, heavy vehicles and medium light vehicles over the last five years. But at the same time adequate space constraint has been one of the major issues for the metropolis which results in inadequate designing of traffic junctions resulting in idling, stopping, waiting, acceleration and deceleration of the vehicles at major traffic junctions. All these contribute to undesirable air pollutant emissions considering their adverse implications on the environment. The present paper focuses on this aspect and makes an attempt to provide a solution to the above mentioned problem.



Reported Data : The following tables show the prevailing transport pattern for the metropolis Kolkata as well as that for the other metros.



Keywords — Traffic density, Intersection points, Impact on environment, Air pollutants Volume XXXXIV ● Number 3 ● October 2016



24



I. Mulherjee, T. Jaman, S. Sadab, S. Sinha & S. N. Bose Table 1 : Transportation statistics Transport Pattern



Modes



Volume of Passengers in millions (2001)



% vol



Volume of Passengers in millions (2011)



% vol



Road



Private Bus



3.50



45.50



9.4-0



40.00



Based



Public Bus



1.25



6.69



1.60



6.81



Mass



MiniBus



1.25



6.69



1.60



6.81



Transport



Chertered Bus



0.27



1.45



0.50



2.13



Tram



0.20



1.07



0.50



2.13



Total



11.47



61.40



13.60



57.88



Rail Based



Sub-urban



3.25



17.40



3.75



15.95



Mass



Railway



Transport



Metro



0.20



1.07



0.60



2.55



0.02



0.11



0.45



1.91



Total



3.47



18.58



4.80



20.42



Para



Taxi



1.10



5.39



1.70



7.23



Transit



Auto



1.65



8.83



2.30



9.79



0.75



4.01



0.70



2.93



Total



3.50



18.73



4.70



20.00



Ferry



0.24



1.29



0.40



1.70



Total



0.24



1.29



0.40



1.70



Total



18.68



100.00



23.50



100.00



Railway Circular Railway



Rickshaw Cycle Rickshaw Water Based Mass Transport



Data Source : Computed by the authors from Master Plan for traffic and transportation in Calcutta Metropolitan Area (2001 - 2025). CMDA, 2001[3] pollutants into the atmosphere which have severe, adverse health effects in addition to their effects on the surrounding environment. In fact, Kolkata has the higher percentage of people suffering from lung cancer in the world.70% of Kolkata’s citizens suffer from respiratory diseases, reported by the Chittaranjan National Cancer Institute, West Bengal’s Department of environment [5]. There are other air pollution related health problems like hematological abnormalities, impaired liver functions and neurobehavioral problems and they are commonly found in workers exposed to high levels of vehicular emissions. The situation is further compounded in Kolkata with its narrow streets, poorly maintained vehicles and the use of



Interpretations : Considering the high increase in traffic density as reported for the various metros in tables 1 and 2, the major causes of the traffic related pollution for Kolkata seem to be use of poor quality fuel having sulphur benzene or olefin, adulteration of fuel especially using katatel which are used by auto rickshaws of Kolkata, lack of maintenance of vehicles, improper construction of road dividers in between two lengths of the road, improper grade separator, unnecessary turning on engines at stoppages. In addition, the other major factor behind the air pollution is the waiting of vehicles in traffic junctions during signal. The major effect of the traffic related pollution is the release of these Volume XXXXIV ● Number 3 ● October 2016
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I. Mulherjee, T. Jaman, S. Sadab, S. Sinha & S. N. Bose Table 2 : Private and public transport vehicles in mega cities in India, 2000 Megacities



Population in Millions



Total Vehicles



Two Wheelers



Cars



% of personalized vehicles



Buses



% of Buses



Mumbai



16 37



9,69,680



4,07,306



3,25,473



75.57



15,414



1.59



Kolkata



13.22



6,64,046



2,98.959



2,38,560



80.95



8,586



1.29



Delhi



12.79



34,23,474



21,54,581



8,69,820



89.22



37,733



1.10



Chennai



6.42



11,49,626



8,48,118



2,07,860



91.85



4,409



0.38



Bangalore



5 69



15,49,695



11,64,204



2,38,374



90.51



6,380



0.41



Hyderabad



5.53



9,50,624



7,57,684



99,314



90.15



2,5396



0.27



Data Source: Computed by the authors from Transport Research Wing, Ministry of Road Transport and Highway. Government of India, New Delhi, 31st March, 2001[4] adulterated fuel. The Japanese researchers also point out a marked co-relation between increasing use of diesel and adulterated fuel and incidences of lung cancer[6]. The increased travel demand has resulted in rapid growth in the number of motor vehicles in the cities. In the six major metropolises of India, growth in motor vehicles has outpaced population growth. On an average, while the population in India’s six major metropolises increased 1.89 times during 1981 to 2001, the number of registered vehicles went up 7.75 times during the same period (Figure 1) [7]. Thus ‘the growth of motor vehicles was almost four times faster than the growth of population. Cities without



Walk



Public IPT Fast Transport



123456 123456



A 123456 B



good mass transit systems, like Kolkata, Delhi, Chennai, Hyderabad and Bangalore, showed a higher growth rate in vehicular population as compared to those with mass transit systems. This growth has been largely driven by the growth in the number of two-wheelers. Figure 2 shows that the sale of two-wheelers has dominated the vehicle sales between 1993- 4 and 2001-2. The largest share of the vehicular fleet in the six metropolises also comprises of two-wheelers. Cities with better public transport systems, especially those with rail based mass transit systems— Kolkata and Mumbai— show a relatively lower share of two-wheelers and total registered vehicles.



Slow



..... C .. .. .. .. .. D



Cars



2 wheelers Cycle E



F



Fig. 1 Share of Trips by Different Modes in Class I Cities (percent) Data Source: RITES (1998) Note: City classes as per population size in millions: A 0.1-0.25;B 0.25-0.5; C 0.5-1.0; D 1.0-2.0; E 2.0-5.0; F >5.0; IPT: Intermediate Public Transport Volume XXXXIV ● Number 3 ● October 2016
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Fig. 2 Sale of Cars and Two-wheelers, 1993-2001 (in ’000s) Data Source : Automotive Component Manufacturers Association of India 2001-02[9] • •



In this context, focusing on to the traffic intersections, basically a traffic-light intersection is an intersection equipped with a traffic contiol system (ICS). The red, orange and green lights control access to the intersection for different movement in turn. A TCS serves to optimize traffic flow, by balancing flows on the various branches and preventing the intersection from clogging up. One cycle consists of two phases. Successive traffic light intersections may be coordinated to improve the flow over a distance. There are number of design measures to improve cyclists’ safety and the TCS regulation itself can be adapted to reduce cyclists’ waiting time. The major traffic intersection points in Kolkata include the following : 1. Esplanade Crossing 2. Ballygunge Phanri Crossing 3. Ultadanga Crossing 4. B.B.D. Bag Crossing 5. Topsia Crossing 6. Mahatma Gandhi Road and Rabindra Sarani Crossing 7. Shyambazar Five Point Crossing 8. Behala Tram Depot 9. Moulali Crossing 10. Tollygunge Metro Crossing



• •



Most of the new cars are diesel run cars. There is increase in the sale of dieselization of new model of cars. The exponential growth of vehicles has led to traffic congestion which is hindrance to mobility. In Kolkata 65% are diesel run cars including 99% commercial vebicles which are diesel driven. Kolkata has recorded an alarming amount of 61% diesel fuel combustion to contribute to the ambient Particulate Matter which is 23% in Delhi. Diesel constitutes 45% of the total oil consumption by car users who have switched over from petrol to diesel to gain economic benefit. Statistically it has been established that the popularity of diesel car is rising. Diesel run vehicles are said to be ‘green’ emitting less C0 2 and for consuming less fuel. Monitoring helps in assessing the level of pollution in relation to the ambient air quality standard. Monitoring of ambient air quality is being carried out regularly since late nineties by West Bengal pollution control board apart from many government and private sectors. Apart from these the government has, from time to time, made various rules so that the air pollution in the city remains within the limit.



Here the authors have focused on Ultadanga Crossing and Shyambazar Five Point Crossing. The data we obtained were as follows: Ultadanga Crossing : • 33.33% of the total vehicles were four-wheelers (1600 of 4800) Volume XXXXIV ● Number 3 ● October 2016



Number of vehicles is highest after 4:30 p.m. Here, two and three wheelers contribute to white fumes more than four and six wheelers. Shyambazar Five Point Crossing Here, four and six wheelers contribute mostly to white fumes. Vehicular flow is maximum in the morning time, i.e., from 9:00 to 10.00.[10]
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I. Mulherjee, T. Jaman, S. Sadab, S. Sinha & S. N. Bose Conclusion : The paper is only an attempt to identify one of the feasible solutions to mitigate the increasing air pollution scenario in Kolkata. Undoubtedly, traffic density and traffic count are directly related to the population rise, and this increase in population is very difficult to control in spite of the several measures adopted. So it becomes very important



to design the road intersection properly to reduce the air pollution levels as much as possible. Acknowledgment : The authors would like to acknowledge the role of the Department of Civil Engineering at Techno India college of Technology, Rajarhat for providing all help to carry out the above research.
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“Forest Diversity Management and Regional Development: Case of North Bengal, The Gate-way to North-East”



forests and varieties of Rhodendron making the hills a multi colored valley of flowers during April-May months. Tree Ferns are numerous along with various smaller ferns and Lycopodiums the beauteous Foxtails, pods of which are used for wig-gloss. The highly endangered Red Panda abounds these high hill forests with most beautiful Monal and Satyre Tragopan pheasants. Coming down to foot hills are the Dooars forests and Terai grasslands the home of One Horned Rhino. Materials and Methods: Forests of W.Bengal are mostly managed by JFM method (Joint Forest Management). The legal status of forests stands as below: Total recorded forest land in the state of West Bengal is 11,879 sq.km. as below:



Dr. Pranabes Sanyal Jadavpur University



Abstract: North Bengal Forests are rich abode of biodiversity. Periodic satellite monitoring revealed the precarious stages of its gradual erosion. Then the management strategy was changed from a labor master relation with the locals to a joint management approach. This enabled an excellent tradeoff for the locals through protection of Forest biodiversity. In case of Sanctuary and National Parks where usual sustainable forest exploitation is not allowed, well supervised Eco-tourism came handy. The attraction of eco-tourists towards wild animals and rare plants could emphasize the need for their conservation. Rhino poaching thus could almost be stopped with the local co-operation. The illicit felling near big town Siliguri could be stopped by diverting the miscreants towards Day-visit tourism even in forests outside sanctuary areas. The age-old cultural and craft activities of this region got a boost when such facets could be encashed so well through eco-tourism outlets. As an example, Earning by local Rajbangsi folk groups used to be one lac per year in 2005 and now it is 9 lac per year during 2010 around Gorumara NP.



Reserved Forest 7054 sq KM Protected Forests 3772 sq KM Unclassed State forests 1053 sq KM Percentage of Geographical area 13.38% Forest area including those created outside the recorded forest lands 15.52% Vegetation cover of the state including Tea gardens, Orchards, Other horticulture plantations is nearly 27 %. North Bengal is the: • Gateway to North East India • Located very near to International borders of China, Nepal, Bhutan and Bangladesh • In 2 major districts of North Bengal Darjeeling (3149 sq Km) and Jalpaiguri (6227 sq Km) the recorded forest cover is 38% and 29% respectively • Thus, Forestry actions are so much important for REGIONAL DEVELOPMENT of this huge hinterland • a. through soil and water conservation, • b. ensuring flood control, • c. encouraging local socio economic growth through participatory Forest Management and Ecotourism proliferation. • The distribution of Reserved, Protected and Unclassed forests of North Bengal stands as below:



Key words : Participatory Wildlife Management, Ecotourism, Tradeoff, Forest-Biodiversity, Flagship animal. Introduction: Forests of North Bengal are rich in bio-diversity of both plants and animals1. There are High altitude National Parks (near Sandhakphoo and Neora Valley) with veritable Plants including Hemlock, Ewe, Fir Sl. No.



District



Reserved Forests (Sq. km)



Protected Forests (Sq. km)



Unclassed State Forests & others (Sq. km)



Total Area (Sq. km)



1



Darjeeling



1115



-



89



1204



2



Jalpaiguri



1483



217



90



1790



3



Cooch Behar



-



42



15



57



This paper was presented by the author on the occasion of celebration of World Environment Day, 2016, jointed organised by IPHE and American Centre, Kolkata Volume XXXXIV ● Number 3 ● October 2016
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Pranabes Sanyal MANAGEMENT OF WILDLIFE HABITAT IN NORTH BENGAL The structure and functions of any ecosystem in wilderness is principally nature’s prerogative. Each system will have its typical group of Producers, characteristic array of Consumers and corresponding band of Decomposers. The availability of nutrients and the nature of rainfall, altitude and latitude, wind and temperature, nature of location specific geosphere have profound control on the running of a biota. But everything said and done man the natures’ most evolved creation can manipulate the system to some extent through optimal management interventions.



✣ ✣



✣



Management of Protected Areas Protected Areas (PA) are the Sanctuary, National Park, Conservation Reserve and Community Reserves as defined in National Wildlife Act, 1972. In modern Park management, managers are encouraged to take those delicate decisions to achieve a desired goal, say, conservation (rather preservation?) of an endemic species in a Wild Life Sanctuary or preservation of the whole ecosystem in the case of a National Park or a Tiger Reserve or Elephant Reserve. The early history of forest management is replete with various management interventions, many of which turned out to be rather incongruous on ecological perspective.



Sl. No.



Name of District



Names of Sanctuaries and National Parks (NP)



1.



Darjeeling



Singallila High Altitude NP (78.6 km2)



2.



Darjeeling



Neora Valley NP (88 km2)



3.



Jalpaiguri



Gorumara NP (796 km2)



4.



Jalpaiguri



Buxa NP (112 km2)



5.



Darjeeling



Senchal wildlife Sanctuary



6.



Darjeeling



Mahananda wildlife Sanctuary (159.86 km2)



7.



Jalpaiguri



Jaldapara Wildlife Sanctuary



8.



Jalpaiguri



Chapramari wildlife Sanctuary



JFM scheme received national importance and was included in the National Forest Policy, 1988. Fringe population were involved in the process and villagers were directly approached for developing partnership between fringe forest user group and the Forest Department (FD) on the basis of mutual trust, jointly defined roles and sharing of responsibilities, & benefits with regard to forest protection and development. According to this concept 15% timbers, 25% fuel wood obtained from planned annual harvest were shared by the beneficiaries (members of the Forest Protection Committee or FPCs). In North Bengal so far 445 Nos. of FPCs have been formed including Malda and Dinajpur districts. This concept was not in conformity with the fringe areas in and around the Protected Areas (PA) of North Bengal where harvesting is not allowed and direct sharing of usufructs does not arise. Since 1993 participatory wildlife management started from Buxa Tiger Reserve, followed by the Mahananda and Jaldapara sanctuary areas with the onset of Eco-development programme as a trade-off with the fringe dwellers that assist in protection of the PA.



Disturbance to ecosystem: Converting vast stretches of moist deciduous and semi evergreen forests to Teak plantations, planting up the natural forests with exotic species etc. are a few cases to cite. Decisions were so myopic that it shows up -an exotic Albezzia or a Teak in Buxa, Gorumara or Mahananda - mutely announcing the ‘atrocities’ committed to the Mother Nature! Wildlife and Wildlife Habitat Management: Modern wildlife management had taken cognizance of such experiences and tries to make a balanced approach. ✣ Direct Intervention through habitat improvement activities ✣ Indirect intervention through Participatory approach and formation of Eco-development Committee (EDC). Where government helps the PA adjacent locals of the agricultural, animal husbandry, irrigation, vocational training etc. The EDC members look after protection of the PA along with the forest staff Volume XXXXIV ● Number 3 ● October 2016



as a tradeoff. Developing information net work to counteract poaching. Creation of a contented aware buffer human population around the PA. Result of introducing Participatory Wildlife Management in Jaldapara Sanctuary and Gorumara National Park is: Near total protection. 3051 sq Km forest area exists in North Bengal. But this area is rich in valuable timber trees, plant diversity and important varieties of wildlife. There are 4 National Parks and 4 wildlife Sanctuaries in North Bengal as below:
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Pranabes Sanyal Thus Eco-development Committees (EDC) have been formed for such purposes. So far 96 EDCs have been formed in North Bengal including 3 around Kulik Wildlife Sanctuary of Raigaunge.



“Ecotourism” is the sustainable tourism without dama-ging the ecosystem and involving the local people in a profitable trade off. The immense potential of North Bengal forests to generate revenue for government exchequer on one hand and improve affluence of local people on the other in a sustainable manner have been profitably exploited over the last two decades. Case of Shorea Eco-centre at 5thmile of Siliguri –Sevak Road is a glaring example. Excellent Siliguri Sal forests of 5th mile beat was being severely damaged by illicit felling by miscreants armed with automatic weapons. But the repeated meeting with the same miscreants could motivate them to take to the benefits of ecotourism which now earns revenue for government on one hand and sustains the livelihood of those miscreants who now manage this Shorea Eco Centre which is thronged with tourists during holidays from nearby metropolis of Siliguri. The tradeoff had been excellent. Shorea Robusta trees (SAL) are now well conserved.



JFM Support activities: Agricultural development through creation of irrigation facilities and supply of improved inputs. ● Animal husbandry support through supply of improved breeds and veterinary care. ● Promotion of small scale cottage industries ● Vocational training for income generation activities e.g. mushroom culture, Sal leaves platter, pisciculture, tailoring, weaving, sericulture, bee-keeping, muri making etc. ● Agro and Farm forestry practices including intercropping in plantations raised by forest department. ● Self employment Group oriented activities making a core fund (SHG) for both men and women. ● Development of marketing facilities. ● Value addition of NTFP resources. ● Promotion of Ecotourism ●



Discussions: The participatory management approach has improved the local and regional conservation as well as economy resulting out of the same.



Ecotourism infrastructure creation and related benefits: PA



Ecotourism Centre



Nos. of bed



Tourists/yr Revenue/yr EDC beneficiaries



Singallila NP



4



4 trekkers’ huts



2000



NA



210



Neora valley NP



2



16



311



27180



1234



Gorumara NP



5



69



7970



652830



1546



Senchal WLS



1



8



150



23400



90



Mahananda WLS



NA



NA



NA



NA



3050



Chapramari WLS



1



12



833



64440



48



Jaldapara WLS



3



56



1,17,000



81,41,882



6200



Achievements: Trends in Rhino population (conservation of Flagship species): P.A.



1998



2002



2004



2006



2008



2010



Gorumara NP



18



22



25



27



31



35



Jaldapara WLS



55



84



96



108



126



155



Female and male participation in Socio-economic activities: Items Guide Cottage industries Folk dance Labor Cart / Boat Volume XXXXIV ● Number 3 ● October 2016
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Female



Male



0 105 81 8 0



60 0 44 62 10



Pranabes Sanyal JFMC & PANCHYAT: Inclusion of Panchayat within the Executive Council of JFMC had been mandatory. Consequently the development activities through Panchayat have also included JFMC activities. The Kunjanagar Tower guest house has since been constructed by the local Panchayat for the benefit of EDC members as well as employment of locals at Jaldapara.



Impact on local economy:



JFMC in relation to Forest Rights (Forest Rights Act, 2006) : Most of the villagers had been issued the certificate of rights. At Jaldapara WLS so far 759 Title documents and from Gorumara 207 documents had been handed over.



Impact on local economy around Gorumara NP2:



The — — — —



Items



Impact on the Forest and Wildlife crime: ● JFM had a great impact on offence status in the PAs. The tree felling got reduced by 85% and the ● Illicit grazing diminished by 95%.



2005-06



95400



7,24,295



2006-07



198200



9,24,093



2007-08



282000



12,07,452



2008-09



355000



12,54,791



Resorts



4



14



19



19



Vehicle



7



22



35



35



Employment generation



27



92



135



135



References: 1. Sanyal Pranabes (2012), ‘Climate Change Affecting Wildlife with Special Reference to West Bengal. In. “Coping With Disasters”, Ed. Desai Mamata and Sandip Halder, pp 269-276. Abhijit Publications, New Delhi-110002. 2. Gorumara brochure (2010), Divisional Forest Officer-Wildlife II,



In Gorumara NP 2: Government revenue (Rs)



2006-07 2008-09



Acknowledgment: The published works of Sri Tapas Das, IFS exDFO Wildlife-II, West Bengal have come so handy in depicting the case study of Gorumara National Park.



Impact on household economy:



EDC share (Rs)



1999-00 2003-04



It is apparent from the above accounts as to how the status of protection of important Flagship species one horned Rhinoceros as well as affluence of locals improved as a result of Participatory wildlife management in North Bengal.



Earning by folk groups: Earning by local Rajbangsi folk groups used to be one lac per year in 2005 and now it is 9 lac per year during 2010 around Gorumara NP. Earning by EDC guides have increased from Rs one lac in 2003 to six lac during 2010 in Gorumara NP.



Year



SHGs are producing — Several artifacts, Mushrooms and their products, Miscellaneous products are displayed not only in the sale centers of EDCs but also at local private shops. They now have a good demand from the ecotourists.
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Application of Ann for forecasting influent SS at STP



demography, and local hydrologic and meteorological conditions. As a result, each process ofsewage treatment is governed by complex non-linear reltionships between numerous physical, chemical, biological and operational parameters. Other problems associated with STPs are: 1. Hydraulic and pollutant load variations constitute major portion of theoperating life of STP, and most of the observed non-compliance with the environmental protection regulations are due to these load transients; 2. Chemical and biological analysis of some of the pollutants in the effluent suchas BOD can take as much as 5 days; and 3. Lack of reliable online sensors, their fouling, maintenance and calibration.



Nagaraj, K. Rai, R. K. Research Scholar, Department of Civil Engineering, Government College of Engineering, Amravati, Maharashtra, India (Presently working as Associate Professor, Faculty of Civil Engineering, College of Military Engineering, Pune)



Rai, R. K. Associate Professor in Civil Engineering, Department of Civil Engineering, Government College of Engineering, Amravati, Maharashtra, India.



ABSTRACT Domestic sewage is the result of human activity which needs proper collection, transportation, treatment and disposal. In order to have economically and ecologically sustainable, domestic sewage treatment is generally managed with biological treatment. Efficient control of the biological processes in a sewage treatment plant is possible only when strengthof the sewage or organic load of the influent wastewater is known.Suspended solid concentration is the most common environ-mental and process performance indicator for all types of sewage treatment plants, whether it is primary, secondary or tertiary. In this paper, an attempt has been made to forecast the influent SS one day in advance using three layered artificial neural network modelling. In addition, a comparative study of the statistical parameters of ANN modelling for short term data is also presented.



Effective control of the dynamic behaviour of unit process or of the entire treatment process depends on three factors: 1. The ability to observe the state of the process and its response to variousperturbations (i.e., monitoring); 2. The ability to relate causes (inputs and controls) to effects (outputs, responses); and 3. The capacity to act by manipulating the causes (control inputs) to rectify undesirable effects or bring about more desirable effects.



Key words : Artificial neural networks, Influent quality, Multi-layer perceptron, Performance of STP, Prediction, Suspended solids INTRODUCTION In the context of protecting ecological, environmental, human health and economic perspectives, controlling or minimizing the effluent quality such as biochemical oxygen demand (BOD), suspended solids (SS) and chemical oxygen demand (COD) of sewage at the sewage treatment plant (STP) is considered as the most suitable option. Sewage treatment processesconsisting of a sequence of complex physical, chemical and biochemical processes, and their dynamics are non-linear and usually timevarying. This is due to various factors such as the influent sewage flow and composition that are related to watershed and service area characteristics such as city scale, life style and *Corresponding author : Dr. R. K. Rai, Associate Professor, Civil Engineering Department Volume XXXXIV ● Number 3 ● October 2016
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With these objectives, there has been a shift of focus in sewage treatment from plant design and construction to plant operation, process control and operational optimization in recent times. Further, modeling of municipal STP has received considerable attention.It is expected that the STP will deliver a well-balanced environmental, economic and social outcome (triple bottom line), which is at the heart of sustainable management of sewage treatment plants (Raha, 2005). Artificial neural networks (ANN) avoid several of the disadvantages of the other techniques by learning from the plant historical data; and no human expert, specific knowledge, and developed model are needed; and the resulting network is fairly robust against process noise or instrumentation bias (Cote et al., 1995; Yu and Gomm, 2003). STP specific behaviour is automatically learned, both as expert rules and in the process model. ANN is an artificial intelligence modeling technique, which has the ability to map the relationship between influent and effluent parameters, resulting in a process model that is based on fullscale historical operational data of STP. ANN model form is determined from the data themselves, thereby eliminating the need to choose an appropriate functional form of the relationships a priority. Among the most commonly used modeling



Nagaraj, K., & Rai, R. K. functions of a neuron are to receive, integrate and transmit information. The length of neuron, generally, varies from about 0.01 mm for human brain to about 1 mm for neurons of the limbs. A typical neuron, as shown in Figure 1, comprised of a cell body (soma) that is connected to adjacent neurons via axons.



the response to the input is presented at the output. The layers in-between the input and the output are called hidden layers. Back-propagation networks (BPN) consist of a minimum of three layers; input, hidden and output layers as shown in Figure 2. There is no theoretical limit on the number of hidden layers but, typically there are one or two hidden layers. Hidden layers enable the network to cater to non-linearity. At each node or PE in a layer, the information is received, stored, processed and communicated further to nodes in the next layer (ASCE, 2000). Each neuron is connected to every other neuron in adjacent layers by a connection weight, which determines the strength of the relationships between the two connected neurons. The output from a neuron is multiplied by the connection weight before being introduced as input to the neuron in the next layer.Nodes in the various layers are either fully or partially interconnected. Each connection has associated with it a particular adaptation coefficient or weight representing the synaptic strength of neural connections. These weights are adjusted using a learning rule. Alone, each neuron can perform only the simplest of operations; however, when assembled into an interconnected network or architecture, the neurons become part of a powerful modeling system.



Fig. 1: Biological neuron An axon is a long thin fiber that transmits signals away from the soma to another neuron. Axons can branch off in many directions forming a dendritic tree for multiple communication links; a feature that enables the parallel processing of information by the brain. Data is given to the network at the input and



Fig.2: Structure of a three-layer feed forward BPN Volume XXXXIV ● Number 3 ● October 2016
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Nagaraj, K., & Rai, R. K. WORKING OF ANN The most widely used ANN is the feed-forward networks, in which the PEs are arranged in layers: an input layer, one or more hidden layers, and an output layer as shown in Fig.2. Each neuron of the input layer is fully interconnected with each neuron of the hidden layer, which in turn is fully interconnected with the output neuron. However, there are no connections between the neurons within a layer. When the nodes of input layer receive information from an external source, they become activated and emit signals to the next layer, which in turn emits output to the next higher layer. Each connection between two nodes is associated with a weighting factor (w ji ) that adjusts the signal strength. Depending on the strength of the interconnections, signals reaching each node can excite or inhibit the node. Two other factors governing the node output are: 1. The bias or threshold factor (θj) which acts as an internal threshold to control activation of the corresponding node; and 2. The activation function, normally sigmoid function. The input from each PE in the previous layer (xi) is multiplied by a connection weight (w ji), and at each PE, the weighted input signals are summed and a threshold value (θ j) is added. This combined input (Ij) is then passed through a nonlinear transfer function f(I j ) to produce the output of PE (yj). The output of one PE provides the input to the PEs in the next layer. This process is summarized in Equations (1) and (2) as illustrated in Fig. 2.



1. 2.



3.



4.



(3)



5.



Where, xiis the observed values or measured values; andyiis the output predicted by the model network. The errors (RMSE) generated are then propagated backwards in a certainmanner through the network for adjustment of the present connection weights using two factors, namely a learning factor (η)and a momentum factor (µ): (4) Where,



, and



are weight



increments between node i and j during tth and (t-1)th epochs. This procedure is repeated for each training example in the training set until asatisfactory data mapping is achieved.



(1) (2) The success of ANN in modelling could be backpropagation learning algorithm for training a multilayer feed forward neural network which focuses on finding repeated, recognizable and predictable patterns between the causes and the effects from the past records and bypasses the modelling of each and every individual physical, chemical and biological unit operations and processes in STP. The algorithm uses a gradient search technique to minimize a cost function equal to the mean square difference between the desired and the actual net outputs. It also requires a continuously differentiable non-linearity to be used as the transfer or activation function f(Ij) by the neurons. The backpropagation ANN processing consists of the following steps: Volume XXXXIV ● Number 3 ● October 2016



Presentation of adequately pre-processed pairs of representative input output examples to the networks; All connection weights (determining the strength of relationships) between neurons are assigned initial small random values between “0.1 and +0.1 (Raha, 2005; Maier and Dandy, 1998); Input data are propagated in a feed-forward manner through the network to produce output data according to the weights and the transfer function; The outputs produced are compared with the target outputs which are known in advance. The generalization ability of network is measured by the root mean squared error (RMSE), which can be represented by Equation (3) and attributed largely to the application of back-propagation:



STATISTICAL CONCEPTS AND PERFORMANCE MEASURES The generalization performance of the network was validated on the basis of the following parameters: Root mean square error is a quadratic scoring rule whichmeasures the average magnitude of the error.Expressing the formula in words, the difference between forecast and corresponding observed values are each squared and then averaged over the sample. Finally, the square root of the average is taken. Since the errors are squared before they are averaged, the RMSE gives a relatively high weight to large errors. Thus, RMSE is the most useful when large errors are particularly 36



Nagaraj, K., & Rai, R. K. undesirable. Mean absolute error (MAE)measures the average magnitude of the errors in a set of forecasts, without considering their direction. It measuresaccuracy forcontinuous variables. It can be represented by Equation (5):



Mean square error (MSE) is the average of the square of the difference between each output processing element andthe desired output. It is used to determine how well the network output fits the desired output, but it doesn’t reflect whether two sets of the data move in the same direction. It measures closeness of a fitted data. The smaller the mean squared error, the closer is the fit to the data. It can be represented as Equation (7):



(5) MAE is a linear score which means that all the individual differences are weighted equally in the average. This term is used to measure the closeness of an observed result to the model predicted results.MAE and RMSE can be used together to diagnose the variation in the errors in a set of forecasts. The RMSE is always larger than or equal to the MAE; the greaterdifference between them, the greater the variance in the individual errors in the sample. If RMSE is equal to MAE, all the errors are of the same magnitude. Pearson’s correlation coefficient when applied to a sample is commonly represented bythe letterr and may be referred to as the sample correlation coefficient or the sample Pearson correlation coefficient. It is a measure of the strength and direction of the linear relationship between the two variables. One can obtain formula for r by substituting estimates of the co-variances and variances based on a sample into the formula. Hence, if there is a data set {x1, …, xn} containing n values of the observed values xi, and another dataset {y1,...,yn}



(7) Normalised mean square error (NMSE)is the ratio of MSE and variance (



(8) Coefficient of determination, R 2 can be described by Equation (9) as: (9)



Where,



is mean of the actual or measured



data. Scatter plots and time series plots are used for visual comparison of the observed and predicted values. R2 values of zero, one, and negative (one) indicate that the observed mean is as good a predictor as the model, a perfect fit, and a better predictor than the model, respectively (Krauseet al., 2005).



are the mean of observed and model predicted



values, respectively, the formula for correlation coefficientris given by Equation (6): (6)



MODEL VERIFICATION Simulation analysis by comparing predicted values versus observed values were performed for the model verification. A good agreement as evaluated using the RMSE from Equation (3), MAE from Equation(5), r from Equation(6), and thecoefficient of determination from Equation (9) between the observed and the predicted data confirms validity of the methodology developed as given in Table 3.



The Pearson product-moment correlation coefficient r is a measure of the linearcorrelation between two variables x and y, giving a value between —1 and +1 both inclusive, where +1 is total positive correlation, 0 is no correlation, and —1 istotalnegative correlation. It is a measure of the degree of linear dependencebetweenthe two variables. The correlation coefficient evaluated for a particularsample of size N is denoted by r(x,y). When variables are correlated, knowledge of one allows estimating(predicting) the other. Medium to strong correlations are useful for establishing a predictive relationship between the variables. A correlation coefficient value of zero indicates that there is no linear relationship between the two variables (Moinester and Gottfried, 2014). Volume XXXXIV ● Number 3 ● October 2016



), where is the



standard deviation. It is an estimator of the overall deviations between predicted and measured values, and can be represented by Equation (8). Contrary to the bias, the deviations (absolute values) are summed instead of the differences for NMSE.



containing n values of model predicted values yi, and



2



METHODOLOGY The methodology of this research work was applied to the data from the municipal sewage treatment plant which is located at Chinchwad, Pune. The STP is running on sequential batch reactors (SBR) and has a capacity of 30 MLD, which was commissioned in 2009. The total area of the plant is about 7500 m 2. The STP has screening and de-gritting as the preliminary treatment, SBR as 37



Nagaraj, K., & Rai, R. K. the secondary treatment, and sludge centrifuging and chlorine contact tank as the tertiary treatment. In order toforecast the suspended solids of the sewage treatment plant by modelling through artificial neural networks, Neuro Solutions 6.0 software from Neuro Dimension Inc., Gainesville, Florida was used. Development of ANN models requires the use of representative data which must be divided into two sets: training data set to carry out the learning procedure (training data), and testing data set for evaluating the ANN model performance (test data) (Boger, 1995; Hamodaet al., 1999).Rai and Nagaraj (2016) studied the process of ANN methodology using MLP for the prediction of BOD. For this research work, 100 days influent suspended solids data of the STP was considered as the input data for the present study.The criterion for the selection of 100 days data was only to explain and demonstrate the procedure of ANN modeling, and also to explain the methodology of finding statistical parameters.Out of the 100 observed data, 75 observed data were considered for trainingand developing ANN modeling, and the remaining 25 data were allocated for testing.The test data set was not given to the neural network during the training phase, and the same was used, after the training, to test the network for its generalization ability, and to monitor network’s performance on the test samples in terms of the root means quare error (Maier and Dandy, 1998; Amariet al., 1997; Stone, 1974). Normal tagging was done to ensure uniformity. Tokar and Johnson (1999) observed that the way the data are divided can have significant impact on the results obtained. An important requirement for good generalization capacity of the ANN is the completeness of the training database. The training data is subjected to suitable ANN modelling using one of the most widelyused multilayerperceptron topology. MLPs are normally trained with the back propagation algorithm. The back propagation rule propagates the errors through the network and allows adaptation of the hidden PEs. Two important characteristics of the multilayer perceptron are: its nonlinear processing elements (PEs) which have a nonlinearity that must be smooth (the logistic function and the hyperbolic tangent are the most widely used); and their massive interconnectivity (i.e., any element of a given layer feeds all the elements of the next layer) (Hamedet al., 2004). The MLP is trained with error correction learning, which means that the desired response is based on supervised learning. Multilayer perceptron learning methodology is used with three layer network consisting of one hidden layer. In most of the literatures that were Volume XXXXIV ● Number 3 ● October 2016



reviewed, only one hidden layer was used and the number of hidden neurons and values of other internal network parameterssuch as learning rate, momentum coefficient, and epoch etc. were chosen based on trial and error (Rustum and Adeloye, 2012). However, Maier and Dandy (2004) provided a very good guidance on the selection of these parameters. RESULTS AND DISCUSSIONS After successive trial and error approach, the best output of the modeling was found when the network comprised of six neurons in the input layer, four neurons in the hidden layer, and one neuron in the output layer. A three-layer MLP backpropagation network wasfound to be satisfactory to map any non-linear (and dynamic) relationships between input and output variables in wastewater systems. The reason is that the intermediate neurons, which are not directly connected to the output cells, have very small weight changes and learn very slowly (Sanchez et al., 1998). The tansigmoid activation functions for the input and hidden neurons are needed to introduce nonlinearity into the network. Without non-linearity, hidden layers would not make nets more powerful than just plain perceptron’s (which do not have any hidden units, just input and output units). Sigmoid activation functions are usually preferable to threshold activation functions(Hamedet al., 2004). Levenberg-Marquardt algorithm was used because it is one of the most appropriate, fastest and most reliable higher-order adaptive algorithms known for minimizing the MSE of a neural network in ANN training method for relatively small networks with a single output(Rounds, 2002; Litta et al., 2012). Epochs of 1000 were given to the network with threshold limit of the MSE as 0.01. When the least or the minimum mean squared error was attained, the training was stopped at that epoch. Figure 3 shows a graph of MSE versusnumber of epochs.



Fig. 3 : Variation of MSE with number of epochs 38
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Results obtained by ANN modeling and statistical analysis are given in Table 2. The results of this study indicated high r value between the desired SS(t+1) and model predicted SS(t+1) reaching up to 0.9842, and the R2 value reaching up to 0.9688. This indicates the strength of the linear association between the desired and the predicted SS(t+1). Hence, the model developed in this work has accuracy and generalization capability. Volume XXXXIV ● Number 3 ● October 2016



Further, the results of the statistical analysis indicate that ANN modeling is very easy and simple. Thus, ANN modeling can help in predicting the influent SS, a day in advance for the 30 MLD STP at Chinchwad. CONCLUSIONS From the study of application of ANN carried out in this work, it can be concluded that ANNs can prognoses influent suspended solids with 40
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acceptable reliability, by considering the complex chemical and biological reactions which are involved in sewage transport and treatment. Knowledge of influent SS a day in advance with some level of certainty can certainly help the STP operators to take effective steps to maintain the pollution norms.
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PROBLEMS OF BREAD INDUSTRY FOR POTASSIUM BROMATE



stand point of “general- parlance”, “regulatoryexigencies” and “scientific- community”. It is a complex scientific and regulatory issue and the same is assertained through a process of risk assessment, a scientific based process consisting of four steps of hazard identification, hazard characterisation,exposure assessment and risk characterisation. Thus, no attempts whatsoever, knowingly or unknowingly, should be made to confuse people by mixing aforesaid three different contexts of Food Safety. FSSAI, the Indian Food Authority, lays down science based Food Standards after extensive scientific assessment by eminent scientists in consonance with the international practices after extensive consultations with various stakeholders. Therefore, FSSAI’s permissible standards for Potassium Bromate/ Potassium lodate as an improver for bread and biscuits have reasonable scientific backing and necessary legal justification. As we all know, even scientific community themselves are not in unison on many issues. Food Science and its safety itself is a continuous evolving process. While International Agency on research for cancer (IARC) suggests that Potassium Bromate/ Potassium lodate is a possible carcinogen, it has not arrived at an unbridled conclusion due to absence of uncontroverted evidence keeping in view various other factors. It is important to note that lARC’s conclusion is based on hazard evaluation whereas many food regulators of the world including FSSAI fix food standards based on proper risk assessment. Risk assessment indicates that the tolerance limit is safe to human being. Risk assessment is done after rigorous toxicological investigation, exposure assessment through food, weight of the human being and food habits. Centre for Health, Environment and Food Safety (CHEFS), a techno-legal Indian body having substantial expertise in these fields principally located in Delhi, declares that a number of ingredients, which were considered as carcinogenic and prohibited earlier, were approved after risk assessment, such as: 1) Stevia was banned by the United States Food and Drugs Authority ( USFDA) in 1992 on anonymous complaint. Japan considered Stevia as natural sweetener and allowed it to continue. Subsequently, European Food Safety Authority (EFSA ) after thorough study declared Stevia as safe upto certain limits. On the basis of EFSA, USFDA also lifted ban on Stevia and FSSAI also permitted use of Stevia upto certain limits. 2) Copper and Zinc also/considered as toxins for a long time. After thorough study, World



Pradip Chakraborty Former Director, Food Safety and Standards Authority of India



Food and its Safety is the most important and critical subject due to its sheer significance affecting each and every person. Any apprehension about its safety causes ripple effect with enormous consequences in the minds of all. Thus, such issues requires extreme care and caution. In the last few days, news of CSE (Centre for Science and Environment) study and recommendation on Potassium Bromate ( KBr03 ) and Potassium lodate ( KI03 ) giving impression that BREAD is a definite source of CANCER has caused extreme form of apprehension and anxiety in the entire population of the country. CSE’s laboratory testing of 38 samples of bread found out 22.54 ppm as the maximum concentrate of Potassium Bromate/Potassium lodate amongst all the samples, about 45% of 50 ppm, permissible under Clause C { 7 ) of Appendix A to the FSS (Food Products Standards & Food Additives ) Regulations, 2011. CSE sought ban of these Food Additives (mischievously reported as Chemicals ) in India citing some reports of its carcinogenic effect and instances of their ban in some countries. In other words , except laboratory testing of some samples, CSE has nothing new to demonstrate anything adverse to challenge the existing risk assessment analysis of FSSAI or even justify any demand for a fresh risk assessment. The laboratory testing itself is only to assertain the traces of these Food Additives, which in any case is within permissible Indian Food Standards. The report cited by CSE is of the year of 1999 and the bans of different countries so referred to by CSE is of different years, which have already been factored in the existing risk assessment of FSSAI undertaken in the year 201112. The entire demand of CSE is, therefore, resting on its own assessment, which is no new innovation except an yet another view demanding the ban. As per CSE, all the companies, who replied to its query, denied using Potassium Bromate/ Potassium lodate. Instead, as they claim, they are using bread improvers such as Calcium Carbonate (INS 170), Amylases (INS 1100 ), L-Cysteine Monohydrochloride (INS 920 ), Enzyme Protein Technology derived from natural sources. Safety of food has different facets and contours from the *Corresponding author : Mobile : 9953689010 Volume XXXXIV ● Number 3 ● October 2016
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Pradip Chakraborty Health Organisation (WHO) declared them as micronutrients upto certain limits permissible in Food. FSSAI also approved Copper and Zinc as micronutrienfs.



all the, stakeholders including scientists, it’s own scientific panels and scientific committee to factor any new data and/or new development. It has been reiterated by the eminent scientists of CHEFS that an issue relating to science should be left to the scientific community and the regulators to come to a conclusion before forming any final opinion.



Need of the hour is, a fresh risk assessment can be carried out by the FSSAI in consultation with
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Keynote address by Prof. K. J. Nath, President, IPHE on World Environment Day, 2016 Organized by Institution of Public Health Engineers, India and the American Centre, Kolkata, 7th June, 2016 On the occasion of the World Environment Day 2016, I remember the utterings of Charles Robert Darwin, where he appropriately depicts the picture of a bio-diversity rich world. The land, air and seas of our planet are home to the tiniest insects and the largest animals, which make up a rich tapestry of interconnection and interdependent forces. Biodiversity found on Earth today consists of many millions of distinct biological species, the product of four billion years of evolution. Biodiversity is the variety of life on Earth, it includes all organisms, species, and populations; the genetic variation among these; and their complex assemblages of communities and ecosystems. The theme of this year’s World Environment Day is “Zero Tolerance for the Illegal Wildlife Trade”. The booming illegal trade in wild life products is a threat to bio-diversity and natural heritage, while pushing no. of species towards total extinction. As a consequences of this mindless assault on Wild life and bio-diversity world wide a no. of species is endangered. These include, Iconic Elephant, Rhino, Tigers, Pangolin, Wild Orchids, Helmeted Hornbills, Gorillas. Before going into the specifics of illegal trade in wild life products and the serious consequences on the same, let us first discuss some of the fundamental issues related to the bio-diversity loss and the basic reason behind the same. During the 4.5 Billion Years Journey of Life on Earth, One Species with the Power to make Positive change is making all the Negative Impacts. With our present approach to development, we have caused the clearing of much of the original forest, drained half of the world’s wetlands, depleted three quarters of all fish stocks, and emitted enough heattrapping gases to keep our planet warming for centuries to come. We have put our foot on the accelerator, making species extinctions occur at up to 1000 times the natural rate. From frogs to gorillas, from huge plants to tiny insects, thousands of species are in jeopardy. Biodiversity is under threat worldwide. The global mammalian extinction rate of 0.35% of species lost per century since 1600 is calculated to be between 17 and 377 times the Volume XXXXIV ● Number 3 ● October 2016



mammalian background extinction rate duting the past 65 million years, that is, since the mass extinction that removed the dinosaurs.India has considerable biodiversity that is under thread. The main causes of bio-diversity loss include Overhunting, over-fishing or over-collecting of a species can quickly lead to its decline. Changing consumption patterns of humans is often cited as the key reason for this unsustainable exploitation of natural resources. It is unfortunate that though we are talking about bio-diversity in many forums but neither the professionals nor the policy makers appear to be serious about the same. Loss of bio-diversity means.



➣ Fewer opportunities for livelihoods and better ➣ ➣ ➣ ➣



health; Fewer fish in the sea; Less food and lessor clean water; Lack of forest resources as food or medicinal plants or other utility goods. In the long run it also means less income for the poor of the world.



This year’s World Environment Day celebrations are hosted by Angola, a country seeking to restore its elephant herds, conserve Africa’s biodiversity-rich wildlife, and safeguard the environment as it continues to rebuild after more than a quarter-century of civil war. “The illegal wildlife trade, particularly the trade in ivory and rhino horn, is a major problem across our continent: By hosting this day of celebration and awareness-raising, we aim to send a clear message that such practices will soon be eradicated.”—Angolan Environment Minister Maria de Fatima Jardim. In order to counter the booming illegal trade in wild life products, particularly trade in irovy and rhino horns, this year’s host country for environment day celebration Angola is planning a no. of steps to enhance conservation and stiffen laws to counter illegal tade. These include, 45



of the following.



➣ Stiff penalties for poaching and irory ➣ ➣ ➣ ➣



➣ “Green Economy Initiative” which will accele-



trafficking Training of Wild life Rangers Posting of wild life crime unit at International Airpors Enacting law to ban sell of ivory Establishing of several vast trans-frontier conservation areas



➣ ➣



The developing countries including India should learn from such initiatives taken by the Angolan Govt. Immediate plan of action. A review of our policy and framing a plan of action to counter illicit trade in wild life products should be taken up immediately which should include the following. ➣ Stronger regulations and stringent enforcement at the National level. ➣ Effective International Policies and Agreement. ➣ Massive awareness campaign to develop strong public opinion. ➣ Radical change in Community behavior and life style, so that demand of illegal wild life products falls.



➣



At the end of the day, we must remember that we have but one planet — many specis to share one future. We should conserve for our survival. Mahatma Gandhi said “Our planer has enough to take care of everybody’s need but nobody’s greed”. We must inculcate conservative and sustainable life style : combining science and technology with spiritual wisdom.



While the immediate action is required to counter the assault of wild life, the long term solution lies in the fundamental change in our life style and approach to development and economic growth. In planning long term economic growth and development of the communities, we must take note
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rate the transition to a low-carbon, resourceefficient economy Promoting an increase in the number, size and connectivity of protected areas Increasing focus on the implementation of Multilateral Environmental Agreements related to biodiversity such as : ● The Convention on Biological Diversity (CBD) ● The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) ● The Convention on Migratory Species (CMS) ● The Ramsar Convention on Wetlands and The World Heritage Convention Providing important economic and social benefits that provide local communities and incentives for habitat protection.
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NOTES & NEWS ●



Indian laws only talk of conservation, not management



that in the forests. For utmost precaution against this, Schedule 62 has been used for limited identified places, for limited time. Lastly, the issues largely have been raised about the animal rights and cruelty. Unfortunately, this aspect is not covered under the WPA at present. There are other laws existing in this regard, which have not been discussed in this discourse so far.



Our conservation is driven more by emotion than by logic. We expect communities that are dependent on forests to learn to coexist with the wildlife and participate in their conservation process. But we miss the simple logic that an individual who is constantly paying price forthe wildlife cannot be expected to love it. Therefore, we need to have a strategy to reduce this cost if we want cooperation of the communities interacting with wildlife. The present approach and laws have been primarily framed with the presumption that forests are short of resources and protection is to be ensured. Situation is changing now. Tremendous conflicting situations in human landscape are often resulting from local overpopulation of a few life forms on which there is no disagreement. The Wildlife Protection Act, 1972 (WPA), does not allow forest managers to work on management. It is all about protection and restoration. Better protection resulting in high productivity is expected to result in better population, needing its management if it overflows in some areas. This is the situation today in many human-dominated landscapes. While local population management is an established practice of wildlife management worldwide, there is no room for it in our law. Hunting the identified animals or groups in Schedule 11(b) of WPA is provided in the context of maneaters and rogue individual animal. These species act the way weeds act in plant ecology. States have tried using schedule 11(b) to contain large populations but have faced problems in identification and issuing permits. This is the reason the Ministry of Environment, Forests & Climate Change (MoEF&CC) issued an advisory in December 2014, which is at the centre of the current debate. The advisory, which was issued 19 months earlier, emphasised legal and management responsibilities of states. This letter actually sought proposals from the states for central assistance offered by MoEF&CC for mitigation and management of human-wildlife conflict. This was not only issued to the states, but was also shared with state and Union ministers in July 2015, besides being kept in public domain on the website of the ministry. These facts have been conveniently ignored by the literate activists. Interestingly, nobody has pointed out the Schedule 61 of WPA, which provides for complete powers to the Union government for declaring any species in any schedule as vermin. Usingthis would have meant scope of it across the country, including Volume XXXXIV ● Number 3 ● October 2016



Sk. Khanduri, Inspector General of Forests (Wildlife), MoEF&CC Source : Down to Earth, 1-15 July, 2016



●



Six states to be free of open defecation in ayear, says minister



Former union Rural Development Minister Chaudhary Birender Singh has said at least six states, including Punjab, Haryana, Gujarat and Karnataka, would become open defecation-free (ODF) in the next one year. “As of now, only Sikkim has achieved the ODF status. Some states will get the status next year and this way we will reach the target of making the country open defecation-free by 2019,” Singh said at an Indian Chamber of Commerce seminar on Swachch Bharat Mission in Kolkata. To achieve the target, 120 million toilets need to be constructed across rural India. But so far, only 19 million toilets have been built, according to the government data. There has been a 10.75 per cent increase in households with toilets since the launch of the Mission on October 2, 2014. Source : Down to Earth, 16-31 July, 2016



●



3D Mapping NDMC Smart City



New Delhi Municipal Council will do threedimensional mapping of its areas as part of its smart city project. Aimed at facilitating urban planning and ensuring better civic services, the project was announced for the financial year 2015-16. The project will help NDMC to accurately identify services, infrastructure and green areas. This information will be used while planning new development project. NDMC will map everything, from trees to sewer lines. This will give an idea of the existing infrastructure. So, while planning a parking project or a complex, one can easily know whether it is feasible or not just by checking the map. If there are important water or sewer lines at the site, one can plan the project accordingly. The civic agency will hire a private firm ot execute the project. The civic agency plans to execute all projects it has conceived in the past one year to make Lutyens’ Delhi a smart city. NDMC has been working on the 47
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smart city project for a while now and has conceived several sub-projects on Wi-Fi connectivity, intelligent parking system and waste-to-energy conversion. Apart from its smart city project, the civic agency will focus on women’s empowerment. For this, it plans to start a dedicated cab service for women passengers which will be run by women. As a pilot project, the civic agency will start the service with women drivers trained at its own Women Technical Institute. It also plans to deploy women as security personnel in parks and gardens. The civic agency will train women for the job. Source : Built Environment, May-June 2016



●



Plan-2035 notification. It proposes including 104 villages in Surat city. On June 29, the Bombay High Court sought to know the amount of rainfall received by all districts of Maharashtra, and the amount of water available in all dams. The court sought the information in the context of the prevailing dought situation in the state. Source : Down to Earth, 16-31 July, 2016



●



The Bombay High Court recently came down heavily on the Maharashtra government for failing to perform its duty of identifying wetlands in the state and instead seeking modification of a 2013 order of the court banning construction on wetlands. The state government had filed an application, seeking modification of the March 19, 2013, order. “When the order was passed in 2013, the government was directed to identify all wetlands in the state so that it can be marked out in the map. Till date, you have not done that and have been seeking extension time and again. Now you have the audacity to seek. modification of that order,” the division bench of J



In Court



On June 22, the National Green Tribunal (NGT) directed the Delhi government to revive water bodies in Delhi’s Dwarka residential area before the monsoon, after a plea alleged that they were in a dilapidated condition. On June 27, the Gujarat High Court issued notice to the Surat Urban Development Authority ( SUDA ), based on a petition by farmers who had questioned the legality of SUDA’S Draft Development
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the city and the eastern and western suburbs. This will reduce transportation costs, as lesser garbage will have to be taken to the dumping grounds. Source : Built Environment, May-June 2016



ustices A S Oka and A A Sayyed said. Source : Down to Earth, 16-31 July, 2016



●



Mini Waste Processing Plants



In a step towards better waste management and to reduce the load on the city’s dumping grounds, the Brihanmumbai Municipal Corporation (BMC) has planned to set up small-scale waste processing plants across the city. These plants will help process the waste in small quantities of five, seven and 10 tonnes a day. Citizens will need to segregate waste, so that the plants are used effectively. One challenge for the department, is finding enough space for the small plants. Each plant need around 5,000 to 10,000 sqft. Ideally, each ward must have at least two such processing plants. For decades, the civic body has been battling the tonnes of garbage generated by the city. Mumbai’s two main dumping grouns at Mulund and Deonar can hold no more waste, and till date, not a single tonne of waste has been processed. The civic body had also planned to set up a plant at Deonar that can convert 1,000 tonne of garbage to energy every day. Until the waste-to-energy plant is set up, BMC has planned to use the decentralisation plants at six locations across
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●



Himalayan station established to study climate change



Indian scientists have set up a research station in the Himalayas to study the impact of climate change on glaciers and the Indian monsoon. A team of glaciologists scaled over 4,500 metres in the Lahaul & Spiti district of Himachal Pradesh to set up the station. The team was led by Paramanand Sharma from the Goa-based National Centre for Antarctic and Ocean Research. The station would have several automated research facilities to detect changes in glaciers and glacial melt-water. The scientists will undertake an integrated study on the health and fate of benchmark glaciers in the Chandra basin (part of the Indus river basin) in Lahaul-Spiti. The station has been established as part of the Cryosphere and Climate project funded by the Union Ministry of Earth Sciences. Source : Down To Earth, 16-31 July, 2016
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OUR MEMBERS Corporate members of IPHE (I) are requested to send News about their achievements (promotion, new job, foreign assignment, new areas of activities, special honours, scholarships etc.) for publication in the 'Members' News' column. Matters within 100 words should be sent to the Editor.



Organisation members of IPHE (I) are requested to send news about their achievements (diversification, new project obtained, new research work done, special awards and the like) for publication in the 'Members' News' column. Matters within 100 words should be sent to the Editor.



Members Elected The following persons with details mentioned against each were elected Corporate Members/ Organisation Members during 2016-2017. Sl. No.



Name and Address



Membership No.



Name and Address



Membership No.



07.



Mrs. Tapasi Mohapatra LM 1651 C/o. Mr.Kshirod Kumar Behra At/P.O. Kudiary (Near Petrol Pump) Via-Jatni, Dist. Khurda, Pin : 752050, Odisa



08.



Debasish Bera Vill : Sridharpur P.O. & P.S. Nanda Kumar Dist : Purba Medinipur Pin : 721632, West Bengal



LM 1652



LF 724



09.



M 1653



Subrata Mondal LM 1650 PCBPS, KMC Qtrs., Water Supply, 194, New Park Street, Kolkata-700017



Kaushik Das Dhaleswar Road No. 15 Agartala, Tripura West Pin : 799007 (Annual Membership valid upto 31.03.2017



10.



Sanjoy Paul Old Ganguli Road South of Netaji School Agartala-799001, Tripura



LM 1654



11.



Shyamal Acharya Qtr. Type-IV, No. 13 Rabindra Palli Govt. Qtr. Agartala-799001, Tripura



LM 1655



12.



Huanhnehliana Darlong Saibula East Betch Erra Kumarghat, Unkothi, Pin : 799264, Tripura



LM 1656



13.



Ruma Das Dhaleswar Road No. 7 Agartala, Tripura West, Pin : 799007



LM 1657



01.



Asish Kumar Sen Ashakunja Apartment, H/E-5 Baguipara, Aswini Nagar, Baguiti, Kolkata-700159 (Upgraded from LM-1302)



LF 722



02.



Amitava Pal Block-F, Plot No. 6, Kalyani-741235, West Bengal (Upgraded from LM-1345)



LF 723



03.



Shyamal Kundu EE-141/4, Sector-II, Salt Lake City, Kolkata-700091



04.



01.



Sl. No.



Principal Govt. Polytechnic, Raghopur (Supaul), P.O. Karjain Bazar, Pin : 852215, Bihar For 1 Year (Upto March, 2017)



OM 231



05.



Rajeev Malhotra B-220, Lok Vihar, Pitampura Delhi-110034



06.



Sitangshu Chakraborty LF 726 Malancha Nivas, Govt. Qtr. Complex BL-22 (Type IV/52), Kunjvan Pin : 799006, Tripura
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14.



Amit Sarkar Vill : Narayanpur, P.O. : Airport Agartala West, Pin : 799009



15.



Mrs. Gargi Biswas LM 1659 C/o. Dr. D. K. Biswas Town-Bordowali, Netaji Chowmohami Tripura, Pin : 799001, Agartala Mrs. Sumana Canchaudhuri LM 1660 Shyamalibazar Kunjaban Agartala-799006



16.



17.



18.



Koushik Das Qtr. Type IV, No. 19 Rabindra Palli Govt. Qtr. Agartala-799001



LM 1658



19.



Gourab Banerjee AM 787 School of Water Resource Engineering Jadavpur University Kolkata-700031 (Membership is valid upto 19.08.2017 may seek for upgradation to LIFE Member (LM) beyond that period on payment of Rs.2,450/-.)



20.



Ushnish Goswami AM 788 136/A, Arya Vidyalaya Road Kolkata-700078 (Membership is valid upto 29.10.2018 may seek for upgradation to LIFE Member (LM) beyond that period on payment of Rs.2,450/-.)



21.



Mrs. Proma Mallick AM 789 12/25, DRP D. Mallick Road, Hooghly-712103, West Bengal (Membership is valid upto 01.12.2020 may seek for upgradation to LIFE Member (LM) beyond that period on payment of Rs.2,450/-.)



LM 1661



Neelanjan Dutta AM 786 Dangalpara Near Kali Gati School SSURI-731101 (Membership is valid upto 01.03.2021 may seek for upgradation to LIFE Member (LM) beyond that period on payment of Rs.2,450/-.)



Sl. No. 01-04 and OM-01 were elected in EC Meeting dated 27.05.2016 along with other Members 05 to 21 elected in EC Meeting dated 12.09.2016. We cordially welcome the newly elected members and look forward to their keen interest and whole hearted participation in the activities of IPHE.
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scavenging by and scientific solid waste management. Two key strategies under SBM (Urban) are to generate awareness. about sanitation and its likeage with public health, hygiene and. environment and to effect behavioural change regarding healthy. sanitation practices. Information, Education and Communication (IEC). 
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