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Chapter I – Introduction 

Coastal / Riverine pollution with emphasis on solid waste management in Goa.  

1.1 General Introduction 

1.2 Large Marine Ecosystems of the World 

1.3 Coastline of India and Goa 

1.4 Brief survey of available earlier work 

1.5 Land Use in Goa 

1.6 Coastal Erosion and Mangroves:  

1.7 Study Area - Broader Outlook 

1.8 Aims and Objectives 

1.1 General Introduction: Earth appears blue from space. “The reason it looks blue is the 

oceans - about 70% of the Earth's surface consists of water. The oceans are a key element for 

the existence of life on Earth. 97% of all the water on Earth, and 99% of the habitable space 

on this planet, is in the ocean. The atmosphere we breathe, and which controls the weather and 

climate, is intimately connected to the oceans - half of the oxygen produced by plants is 

produced in the ocean, and the oceans are also responsible for absorbing 50% of the carbon 

dioxide humans have released into the atmosphere by burning fossil fuels for energy. If we are 

to protect, preserve, and conserve the oceans for our life and health and for the benefit of 

future generations, we must use the view from space and look as closely as possible at the 

dynamic forces that stir the colours of the ocean. The coastlines, the irregular boundaries 

between land and sea. There are about 620,000 kilometres (372,000 miles) of coastline. Over 
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one-third of the total human population, nearly 2.4 billion people, lives within 100 km (60 

miles) of an oceanic coast, a fact emphasized by the devastating tsunami in the Indian Ocean 

in 2004. Since the human population is growing, and because more and more people are living 

close to the ocean, the human impact on the oceans, particularly the coastal zone, is increasing 

as well.  

Increasing population and their needs for home, shelter, and food lead to depletion of oceanic 

fisheries, deterioration of water quality, death of coral reefs, and beach erosion. The oceans are 

also vital to the world's economy through shipping, mineral resources and tourism.” (Source: 

NASA Official, 2017) 

1.2 Large Marine Ecosystems “(LMEs) are relatively large areas of ocean space of 

approximately 200,000 km² or greater, adjacent to the continents in coastal waters where 

primary productivity is generally higher than in open ocean areas. These LMEs produce 80% 

of the world's annual marine fisheries yields (“Sherman et al. 2011” © 2017 Large Marine 

Ecosystems of the World - Global map of average primary productivity and the boundaries of 

the 64 Large Marine Ecosystems (LMEs) of the world, available at www.lme.noaa.gov-LMEs 

- IME 1998-99) 

Considering ecosystem and economic services offered by marine and fresh water ecosystems 

and the dependency of over 80% population for food & livelihood, and rest 100% for water, 

there is no option but to seriously take care of water bodies around us.     

Below placed are the images placed separately in maps section of the thesis.  

http://www.lme.noaa.gov/
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Source: © 2017 Large Marine Ecosystems of the World - LMEs - IME 1998-99 
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Source: © 2017 Large Marine Ecosystems of the World - LMEs - IME 1998-99 
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After understanding above given four presentations of maps (placed from M1 to M4) about 

large marine ecosystems and linked watershed of the world, fisheries catch abundance and 

fisheries biomass yield trends in large marine ecosystems of the world, few conclusions could 

be drawn such as – The Arabian Sea and Bay of Bengal are the large marine ecosystems 

existing on the west and east side respectively. The depth of waters the eastern side i.e. Bay of 

Bengal is shallow than the western side Arabian Sea. Fisheries catch abundance between years 

2000 to 2004 is high in Arabian Sea (0.45 to 0.81 MT / Year – Avg.) and is very high in Bay 

of Bengal (0.82 to 1.16 MT / Year – Avg.). Considering the fisheries biomass yield trends 

studied over 10 years average show medium increase in Arabian Sea (0.68 to 0.96 MT / Year 

– Avg.) and large increase in Bay of Bengal (0.97 to 1.27 MT / Year – Avg.).  

1.3 Coastline of India and Goa -“India has about 7500 km long coastline. The coastline of 

India has been undergoing morphological changes throughout the geological past. The present 

coastal geomorphology of India has evolved largely in the background of the post – glacial 

transgression over the pre-existing topography of the coast and offshore. Goa as mall state 

along west coast of India has about 100 km long coast and is characterized by pocket beaches 

flanked by rocky cliffs, estuaries, bays, and at some places mangroves. Beaches in southern 

Goa are long and linear in nature with sand dunes. The Mandovi and Zuari estuarine system in 

Goa is the largest in this part of the coast. Mud flats, swampy marshes and wetlands are found 

mainly along estuaries and creeks. The beaches of Goa are stable beaches with seasonal 

morphological changes and annual cyclicity.” (Source: G.N.Nayak, 2010) 

As per another study, India has a coastline of about 8000 km adjoining the continental regions 

and the offshore islands and a very wide range of coastal ecosystems such as estuaries, 
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lagoons, mangroves, backwaters, salt marshes, rocky coasts, sandy stretches and coral reefs 

{A. David, 2013 (Venkataraman, 2003; Venkataraman and Wafar, 2005)}. 

 “The coastal zone is characterized by a large variety of forms sandy beaches, rocky shores, 

river mouths, estuaries, lagoons, inter-tidal flats, wetlands and barrier islands, which have 

been shaped in the course of geological history. In and around these landforms, a number of 

specific biological communities have developed, including inter-tidal and marsh communities, 

mangroves, sea grass and coral reefs. Man has settled in the coastal zone for reasons such as 

easy accessibility, availability of basic facilities and abundance of food. The coastal zone is a 

scarce, vulnerable and dynamic territory, where natural, economic, demographic, social and 

environmental aspects come together. With the increase in population, its pressures on coastal 

zone in general, coastal resources in particular are rising. This can cause rapid decline in the 

quality of the coastal zone if no initiation is taken to conserve and manage. (Source: 

G.N.Nayak, 2010) 

Earlier studies about Goa’s coastline, particularly around Mandovi River are fairly well 

documented with respect to their marine ecosystems and biodiversity. There is of course scope 

for further detailed probe and continued research for deeper understanding about the changes 

in geomorphology, biodiversity, hydrogeology and various other ecological aspects with 

respect to developmental impacts from landwards as well as seawards.  

Goa is located on the western coast of the Indian peninsula wedged between the Arabian Sea 

on one side and Western Ghats on the other side {A. David, 2013 (Mascarenhas, 1999; 

Mahadev et al., 2004, Nagi, 2008)}. Goa encompasses an area of 3,702 km2 (1,430 sq miles) 

{A. David, 2013(Nagi, 2008)}. It is located between latitudes 15° 48’ 00” N and 14° 53’ 54” 
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N and longitudes 74° 20’ 13”E and 73° 40’ 33” E, is 1,022 meters above sea - level and has a 

coastline of 101 km (63 miles) {A. David, 2013 (Mahadev et al., 2004; Nagi, 2008)}.  

Goa experiences tropical weather for most of the year and temperatures vary between 19°C - 

32°C {A. David, 2013 (Mahadev et al., 2004; Nagi, 2008)}. The Southwest monsoon hits the 

state between June and September and July receives the highest rainfall (98 mm), while 

February is the driest month {A. David, 2013 (Mascarenhas 1999; Mahadev et al., 2004; Nagi, 

2008)}. 

However, Dept. of water resources has prepared unique layout of rainfall patterns in Goa, as 

shown below. 

 

Fig. 1 Extract of map showing north Goa (left site) and South Goa beach stretch (right 

side) 

The coastal zone of Goa has been exclusively used for agriculture, farming, shell fishing, 

traditional fishing and low-key recreation. Native Goans used the shoreline and the hinterland 

water bodies to fish by using hand-cast and hand pulled nets, gather shells for economic and 

various other purposes {A. David, 2013 (Mascarenhas, 1999)}. A rapid increase in 
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urbanization and tourism seems to have affected the biodiversity and distribution of gastropod 

fauna in this region. 

Above contents are extracted from (A. David, 2013) 

The study area selected is broadly Porvorim – Bardez – Goa which is a conglomerate of five 

Village Panchayat (VP) areas namely, VP Penha de France, VP Salvador do Mundo, VP Reis 

Magos, VP Soccoro, and VP Pilerne Marra. But in order to understand and address the 

problem under consideration, the research is mainly focussed on VP Penha de France 

(VPPDF). Further the narrow focus is in the area, then ward no 8 of VPPDF little over one 

word consisting of 500 households. 

The broad area selected is ever-growing urban sprawl which is more near to the capital city of 

Goa, Panaji and is prime connecting point to most famous North Goa beach areas like 

Candolim, Calangute, Baga and further extends to other beaches ahead of it. Porvorim also 

serves as most important destination between Panaji and another significant city of Mapusa in 

Goa. Below given conceptual drawing shows excellent presentation of coastal features of Goa 

especially beach areas. 

 
Conceptual Drawing of Beach Area Available for Tourism in Goa, (Source – Beach Carrying Capacity 

Report 2016, by NCSCM) 
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1.4   Brief survey of available earlier work 

Extensive survey of existing work relevant to study was carried out. There is more information 

available on marine and coastal ecosystems than that of waste management problem. However 

closely relevant statements are included in this study in various chapters and their applicability 

to the present research is mostly discussed. Below given are some statements, but many are 

spread across various chapters at appropriate relevance. 

Study area lies on the banks of river Mandovi. The area includes coastal zone especially 

in Britona area, and further till jurisdiction of Salvador-de-Mundo village panchayat.  

(Source: ICG, CZM Goa, Dr. Ehrlich Desa, 1998) 

 “The coastal zone basically looks at all the causes, including all the point and long line 

sources of land based discharges the affect the sea, their pathways into the coastal waters and 

processes of their pathways into the marine system. It appears to be a one way process, but 

could also reverse its direction, for the material that goes from land to sea gets absorbed and 

resides in what humans have always considered to be an infinite dumping site.” (Source: ICG, 

CZM Goa, Dr. Ehrlich Desa, 1998) 

 “The subject is presently being discussed in international Science Circles and studied in 

programme called LOICZ- Land Ocean Interaction in the Coastal Zone. The programme has 

definition for coastal interaction in the coastal zone, (albeit workable definition used by man 

and something that nature does not respect too much), “from zero level or the datum level, 200 

meters above and from the datum level 200 meters below.” This definition, if used for Goa, 

will probably include all of Goa, up to the Western Ghats and sizable chunk of its continental 

shelf. There are scientific bases in describing such a large coastal zone for a tiny place such as 
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Goa is line 26 to 31- this approach is adopted in recognition of the contiguity of the land- 

ocean system, whose various parts do not function in isolation, but are portions of a larger 

system. Besides, the coastal zone of Goa that is under consideration, an area of plus 200 meter 

around sea level is a small part of the earth when environment is considered as global issue.” 

(Source: ICG, CZM Goa, Dr. Ehrlich Desa, 1998) 

(Below given statements are selected from Coastal Tourism, Environment and Sustainable 

local Development - Editors- Ligia Noronha, Nelson Lourence, Jogo Paulo Lobo- Ferreira, 

Ana Lieopart, Enrico Feoli, Kalidas Sawkar, Adiveppa Chachadi, TERI - 2002) 

“The coastal ecosystems referred before conducting this research are sand dunes, coastal 

vegetation, coastal aquifers, land cover and marine and estuarine waters. There are also the 

ecosystems that are typically stressed by developmental activity in Indian Costal areas * 

{Source - Coastal Tourism- ESD, Ligia Noronha et al. TERI 2002 (Rajagopalan 1996, Page2, 

27-30) 

• Coral reefs (Sensitive ecosystem) not considered in this study as they are uncommon” 

(Source - Coastal Tourism- ESD, Ligia Noronha et al. TERI 2002).  

[This publication is result of collaborative research by three Indian and four European 

Institutes] “Societal drivers and coastal ecosystems are the two main parameters studied to 

examine aspects of change and sustainability on the coast. Considering the expanse of the 

“canvas” of issues, the focus is on what contributes most to the variations observed. As 

workshops of coastal planners, researches and activists was convened in 1999.” (Page 1, line 

9, 10, 11 and 12). “Accepted drivers’ population growth and migration. Five dominant 

development drivers of the Indian coast identified were 1. Industry * 2. Tourism * 3. Port 
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Activity 4. Urbanization 5. Intensive agriculture or aquaculture * [this project collaborative 

research has focused on the drivers *]” (Page 1, Line 15 to 22). Tourism being one of the 

prime economic activity in Goa, the following statement is important “coastal tourism, 

which is an activity at the interface of humans, land and water.” (Page 2, line 5&6). 

“while we have the broader concerns of sustainability in mind, our focus here is on 

environmental sustainability, by which we mean a path of tourism development that lasts 

in that it does not stress the health of the coastal ecosystems of interest, in terms of their 

ability to provide humans with the goods and services that are required for their continued 

well-being over time {Source - Coastal Tourism- ESD, Ligia Noronha et al. TERI 

2002(Costanza, D’Arge, de Groot, et. 1992; Jacobs 1997; Munasinghe and Shearer 1995)” 

(line 7 to 14)}. “Ecosystem Services” we need such fresh water, breathable air, a stable 

climate and productive land. (R.K. Pachch) The involvement of civil society is important not 

only because in democracies today it is playing an increasingly important role in 

providing link between the government and the communities but also because its advocacy 

of issues that directly concern the public has value. To bring about a change in the right 

direction, corporate organization in the emerging countries would have to define a 

totally new set of values than what was practices by the business organizations in the 

developed world at similar stages of growth and development. Even the best companies can be 

surprised by environmental issues. The environment is not a fringe issue- it can cost business 

real money. Real benefits can come from seeing things in a new light. To oversimplify 

every product known to man come from something mined or grown. The book you are 

reading was once a tree. Behind the green wave lie two interlocking sources of pressure. 

First the limits of the natural world could constrain business operations, realign markets and 
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perhaps even threaten the planets well – being. Second companies face a growing spectrum 

of stakeholders who are concerned about the environment. The Science, we stress, is not 

black and white on all these issues. Some problems, like ozone layer depletion or water 

shortages are fairly straight forward. The trends are plainly visible on other issues- climate 

change most notably – uncertainties persists, but the evidence is clear enough and the 

scientific consensus strong enough to warrant action. Across all societies, we see serious 

efforts to control emissions and make pollutants pay for the harm they cause.” (Source - Green 

to Gold, Esty & Winston, 2006) The above reference was highly inspiring and objectively 

relevant to devise strategy to deal with the problem. 

Brief review of existing work on marine biodiversity studies on Goan coasts include the 

studies on  bryophytes (Phatak et al. 2007), gastropods (David 2013), fish (Padate 2011; Sluka 

2013), Mangroves (Wafar 1987); Sand dunes (Desai and Untawale 2002) and Sea shells 

(Sonak 2017). Ecosystems such as mangrove ecosystems have been extensively studied for 

their overall biodiversity, their existing and potential uses and threats (Dhargalkar et al. 2014). 

Also past studies by Parluekar (1980) had comprehensively documented the benthic diversity 

of estuaries along the Goan coast. Whereas there are less studies on other sensitive habitats 

such as coral patches (Manikandan et al. 2016). (No statements are included from above 

studies but the papers are referred to know the significant research in the field and their mere 

mention is made)  

Some selected studies worth referring, in relation to topic of the present research specific to 

Mandovi and Zuari estuaries are carried out namely by Satish R. Shetye, M. Dileep Kumar, 

and D. Shankar (The Mandovi and Zuari Estuaries, NIO – 2007), Tidal Circulation and 

Salinity Distribution in the Mandovi and Zuari Estuaries: A Case Study by N.T. Manoj* and 
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A.S. Unnikrishnan (2009)R. Sluka, 2013and many more researchers which will be quoted 

from time to time as per the relevance. 

However, it is important fact revealed after extensive research that, there is no published 

research work on the problem of waste management in the area studied as a part of this thesis. 

Hence the work done in this thesis is unique, due to several reasons and aspects. These will be 

discussed further, but the main feature of this research is interdisciplinary nature, involving 

environmental, technological, economic, social, local political, statutory and regulatory, Govt. 

functionaries and related fields and stakeholders.    

Below given is an important information regarding existing land-use pattern in a small State of 

Goa. There is unique systems of landholding, apart from Govt. and individual ownership of 

lands, there are Communidade Bodies – consisting of members mainly original inhabitants / 

resident villagers known as Gaonkars are members of these committees in every village and 

they own huge lands. This system was mainly developed to ensure optimal utilization of lands, 

prevent them from being fallow, provide opportunity for landless to cultivate and many more 

holistic reasons by ensuring revenue generation and judicious management of land. However 

there are many instances of misuse and illegalities, which are being addressed by Govt. from 

time to time.   It is important to learn from below given table that still Goa has considerable 

forest land which has also shown enhanced mangrove cover. “The Forest types of India were 

classified in the Year 1936 By Sir H.G. Champion which was later on revised in theyear 1968 

by Sir H.G. Champion and S.K. Seth as 'A Revised Survey of Forest Types of India'. The 

Champion and Seth's (1968) Classification is still in use while many forest types have been 

changed in their composition and extent due to various anthropogenic and natural factors. 

Champion and Seth (1968) have used temperature and rainfall data for classifying the Indian 
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forest into five major groups and 16 type groups (climatic types) and >200 subgroup types. 

The work of Champion and Seth (1968) although widely accepted in India but the owing to 

large number of subgroup types at times it is not very feasible for forest manger to manage his 

forest in according to forest types.” (Source - Revisiting forest types of India …, Senthil 

kumar, Prakash, Rajesh Kannan, A. Prasath and Krishnakumar, 2014) 

“The forests of Goa are typical of the Western Ghats (Southern Maharashtra and Karnataka). 

There is diversity in the forests due to the variation in altitude, aspect, soil characters, slope 

etc. As per Champion and Seth (1968) Classification of Forest types of India, the forests of 

Goa fall in the following types:- 

(i) Estuarine vegetation consisting of mangrove species along narrow muddy banks of rivers 

(ii) Strand vegetation along the coastal belts 

(iii) Plateau vegetation confined especially to the low altitude 

    a. Open scrub jungle,     b. Moist mixed deciduous forests ,  

    c. Secondary moist mixed deciduous forests ,   d. Sub-tropical Hill forests  

(iv) Semi-evergreen and evergreen forest.  

    a. Semi-evergreen forests, b. Lateritic Semi-evergreen forests  

    c. Evergreen forests” (Source: Forest Dept. Forest Dept. Website 2017 (Champion and Seth 

(1968) 

1.5  Land Use in Goa  

 

Table 1 

Land Use Area (in thousands) 

(ha)

Percentage

Total geographical area 370.00 NA

Reporting area for land utilization 361.00 100.00

Forests 125.00 34.63

Not available for cultivation 37.00 10.25

Permanent pastures and other grazing 

lands

1.00 0.28

Land under misc. tree crops and groves 1.00 0.28

Culturable wasteland 53.00 14.68

Fallow lands other than current fallows 0.00 0.00

Current fallows 9.00 2.49

Net area shown 135.00 37.40

Source : https://data.gov.in/catalog/land-use-pattern

Land Use in Goa State
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Pie Chart of Land - Use in Goa State 

In Appendix – 1, given are few pages about the ecological, traditional and socio-ecologically 

most relevant details including 13 ecosystem regimes in Goa, which are extracted from State 

Biodiversity Action Plan of Goa, most concise report on Goa, which was prepared by leading 

scientists of Goa for Goa Foundation (one of the most prominent NGO). This report is very 

closely relevant to the ecological understanding of the study area. Researcher felt that with due 

acknowledgement to the report, the contents are included in the thesis to facilitate availability 

of most relevant contents within the body of this chapter. 

State Forest Scenario – (Source of contents in “inverted contents” is Goa Foundation’s Goa 

State Biodiversity Action Plan Report – 2002, http://www.goafoundation.org/completed-

projects/biodiversity.html - Dr Nandakumar Kamat presented the summary of the Goa BSAP 

work at a workshop organized by the CEE on January 15th, 2002, at Dona Paula, Goa, to 

discuss Rio+10 issues exclusively for the Western region)  

“North to South, the length of Goa State is 105 km from North to South and 60 km from east 

to west. Since in Goa, 84% of existing forests in Goa belong to the Government and 52% of 

the forest area of Goa falls under Wildlife Sanctuary notifications, protection and regulation is 

Land Use in Goa State Area (in 
thousands) (ha) 370.00

Reporting area for land utilization

Forests

Not available for cultivation

Permanent pastures and other grazing lands

http://www.goafoundation.org/completed-projects/biodiversity.html
http://www.goafoundation.org/completed-projects/biodiversity.html


16 | P a g e  
 

well ensured. Goa’s marine resources like other forest resources are also being shared by 

immigrants from the neighboring states.  

Goa encompasses an area of 3,702 km² (1,430 sq mile). Goa lies between the latitudes 

14°53′54″ N and 15°40′00″ N and longitudes 73°40′33″ E and 74°20′13″ E. Most of Goa is a 

part of the coastal country known as the Konkan, which an escarpment is rising up to the 

Western Ghats range of mountains, which separate it from the Deccan Plateau. The highest 

point is the Sonsogor, with an altitude of 1,167 meters (3,827 feet). Goa has a coastline of 101 

km (63 miles – Also referred to as 105 Kms in many studies and reports. However, the data 

from latest studies from NSCSM are also mentioned in this study for understanding aspects 

more closely. As per State Biodiversity Action Plan by Goa Foundation, the altitude ranges 

from sea level to more than 600 mts above sea level in the Western Ghats and the 

geographical area of Goa State is 3702 sq km.) 

Goa's main rivers are the Mandovi, the Zuari, the Terekhol, Chapora River and the Sal. The 

Mormugao harbour on the mouth of the river Zuari is one of the best natural harbours in South 

Asia. The Zuari and the Mandovi are the lifelines of Goa, with their tributaries draining 69% 

of its geographic area. These rivers are one of the busiest rivers in India. Goa has more than 

forty estuarine, eight marine and about ninety riverine islands. The total navigable length of 

Goa's rivers is 253 km (157 miles). Goa has more than three hundred ancient tanks built 

during the rule of the Kadamba dynasty and over a hundred medicinal springs. 

Most of Goa's soil cover is made up of laterites which are rich in ferric aluminium oxides and 

reddish in colour. Further inland and along the river banks, the soil is mostly alluvial and 

loamy. The soil is rich in minerals and humus, thus conducive to plantation. Some of the 

oldest rocks in the Indian subcontinent are found in Goa between Molem and Anmod on Goa's 
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border with Karnataka. The rocks are classified as Trondjemeitic Gneiss estimated to be 3,600 

million years old, dated by the Rubidium isotope dating method. A specimen of the rock is 

exhibited in the Goa University. 

The state is divided into two districts: North Goa and South Goa. Panaji is the headquarters of 

the north Goa district and Margao of the south district. Each district is governed by a district 

collector, an administrator appointed by the Indian government. 

The districts are further divided into twelve talukas – Talukas of North Goa are Bardez, 

Bicholim, Pernem, Ponda, Sattari and Tiswadi, the talukas of South Goa are Canacona, 

Mormugao, Quepem, Salcete and Sanguem. Headquarters of the respective talukas are 

Mapusa, Bicholim, Pernem, Ponda, Valpoy, Panjim, Chaudi, Vasco, Quepem, Margao and 

Sanguem. 

Goa's major cities include Vasco, Margao, Mormugao, Panaji and Mapusa. The region 

connecting the first four cities is considered a de facto conurbation, or a more or less 

continuous urban area. 

(Source: Dept. of Information & Publicity – Govt. of Goa)  

State  Erosion  

Length(km)  

Accretion 

 Length (km)  

Stable Length  

(km ) 

Total Length 

(km)  

Goa  27.03  46.98  81.38  155.39  

     

Length does not include river mouth, creeks etc.  

State   Area Under 

Accretion  

(Sq km)  

Area Under 

Erosion  

(Sq km)  

Net gain/ loss 

(Sq km)  

Goa   1.53  0.771  0.759  

(Source: NHO, (SAC and CWC) using satellite data of 1989-91 and 2004-06 time frames) 
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1.6 Coastal Erosion and Mangroves: owing to sea level rise: For the 21st century, the 

benefits of protecting against increased coastal flooding and land loss due to submergence and 

erosion at the global scale are larger than the social and economic costs of inaction (limited 

evidence, high agreement). Without adaptation, hundreds of millions of people will be 

affected by coastal flooding and will be displaced due to land loss by year 2100; the majority 

of those affected are from East, Southeast, and South Asia (high confidence). {5.3.4.1, 

5.4.3.1} At the same time, protecting against flooding and erosion is considered economically 

rational for most developed coastlines in many countries under all socioeconomic and sea 

level rise scenarios analysed, including for the 21st century GMSLR of above 1 m (limited 

evidence, high agreement). {5.5.5} (Source - Working Group II to the Fifth Assessment 

Report of the IGPCC, 2014). Shoreline changes induced by erosion and accretion are natural 

processes that take place over a range of time scales. They may occur in response to smaller-

scale (short-term) events, such as storms, regular wave action, tides and winds, or in response 

to large-scale (long-term) events such as glaciation or climate change that may significantly 

alter sea levels and tectonic activities that cause coastal land subsidence or emergence. Hence, 

most coastlines are naturally dynamic, and cycles of erosion are often important feature of 

their ecological character. A combination of these natural forces and human activities often 

exacerbate coastal erosion in many places and jeopardize opportunities for coasts to fulfil their 

socioeconomic and ecological roles in the long term at a reasonable societal cost (Prasetya, 

2012). Sea level changes can be of two types: (i) changes in the mean sea level and (ii) 

changes in the extreme sea level. The former is a global phenomenon while the latter is a 

regional phenomenon. Estimates of mean sea level rise made from past tide gauge data at 

selected stations along the coast of India indicate a rise of slightly less than 1 mm/year; 
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however these estimates need to be corrected by including the rates of vertical and 

movements, whose measurements are not available at present. (Unnikrishnan et al., 2006) 

Mangroves: The definition that {Kathiresan and Bingham, 2001 (Duke (1992)} adopts for a 

mangrove is a ‘tree, shrub, palm or ground fern, generally exceeding one half meter in height, 

and which normally grows above mean sea level in the intertidal zone of marine coastal 

environments, or estuarine margins, Mangroves are quite old, possibly arising just after the 

first angiosperms, around114 million years ago {Kathiresan and Bingham, 2001 (Duke 

(1992)}’.“Mangroves flora in Goa comprises of 15 species generally dominated by 

Rhizophora mucronata,Avicennia alba, Sonneratia alba, S. caseolaris, Exoecariaagallocha and 

Acanthus ilicifolius. Kandeliacandal found in the oligo-haline region has better formation in 

Goa as compared to other state {Singh, Ansari, Kumar and Sarkar, 2012 (Jagtap & Singh, 

2004)}. While reporting the total number of “Mangrove species” associates or riverside 

vegetation that occur occasionally within the mangrove”. It is by now established after 

intensive research that mangroves mostly grow in the intertidal zone and each mangrove 

appears in certain specific tide levels. Some species common at the seaward mouth of an 

estuary are not present near the fresh, more riverine headwater regions of the estuary. “A wide 

variety and assortments of fish, molluscs, crabs and prawns inhabit here. The amphibious 

mud-skipper fish such as Periopthalmus sp. and Boleopthalmus sp.arouse considerable 

interest. The fauna also found are Whale Shark, Tiger Shark, Hammer Headed Shark, Sawfish, 

Guitar fish and some common edible fish e.g., Hilsailisha, Setipinnabreviceps , Setipinnataty , 

Gudusiachapra etc. Among the crustaceans, commonly found are the One Armed Fiddler Crab 

(Ucaspp) and the two species of trilobite (Tachypleusgigus and Carcinoscorpiusrotundicauda). 

The latter is also known as the Horse Shoe Crab, which is known as a living fossil and needs 



20 | P a g e  
 

serious protection owing to its medicinal value and uncontrolled collection by quack doctors 

for commercial purpose. (Singh, Ansari, Kumar and Sarkar, 2012) 

Bowman (1917) and Watson (1928) added, that the frequency of tidal flooding, salinity and 

soil type were the important determinants of   mangrove zonation. The average variations in 

water pH 5-7 and average 15-28 ppt salinity was observed in major rivers but in minor rivers 

during low tide estuary water reside toward the sea with small oasis like patches and during 

high tide sea water reaches upstream thus there is no much difference in water except in rainy 

season and in upstream check dams. During rainy season fresh water influx is more at 

upstream and it starts gradually decreasing from Feb. to May and the variation in salinity 

recorded is 0-34% in minor and major rivers and it is also noticed that when there is increase 

in Dissolved Oxygen there decrease in Carbon-di-oxide and vice versa. The Oxygen content 

and Carbon-di-oxide content is in range of 3.5 to 5ml/ L1 at NTP and 0.75- 1.5mg at NTP 

respectively. There was not much variation in water and air temperature recorded of minor 

rivers but in major rivers like Zuari, Mandovi and Chapora etc it is noted that there is increase 

in water and air temperature at river mouth compared to upstream region. There was wide 

variation in content of sand silt and clay composition in every sub –station and it was noticed 

that silt and clay composition gets increased during monsoon and post monsoon season which 

is due to surface runoff and settlement of silt and clay respectively. 

Mangrove planting programs were initiated by department of forest, Government of Goa. 

Mangrove replanting programs were initiated and supported with the help of governments and 

non-governmental organizations. However, the success of such programs depends on the 

selection of suitable species based on the prevailing edaphic and hydrological conditions at the 

planting site. True mangrove species are characterised by adaptations to harsh environmental 
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conditions. However, most species show optimum growth only under a rather narrow range of 

conditions, and whilst they may be capable of growth under suboptimal conditions for a few 

variables, multiple sources of stress will lead to high mortality {Jayatissa, Wickramasinghe, 

Dahdouh-Guebas, and Huxham, 2008 (ALLEN et al., 2003; HWANG and CHEN, 2001; YE 

et al., 2005)}.  

India has a long coastal line of over 7500 km supporting vast habitats such as lagoons, 

backwaters, estuaries, coral reefs and mangrove swamps. Among them, the mangrove 

ecosystem commands the highest importance because of its biological productivity and 

specialized diversity. After coral reefs, mangrove forests have the highest productivity among 

the coastal wetlands. With regard to biodiversity, mangroves support a unique group of fungi, 

microbes, plants and higher animal species including several species of migratory water birds. 

Such unique wetlands are in peril due to increasing salinity in recent times especially after the 

tsunami of 2004. It is time to control the increasing salinity, failing which the Indian 

subcontinent stands to lose its unique coastal biodiversity which, in turn, might affect the 

marine food web of the entire tropical region. (Sandilyan, Thiyagesan, Nagarajan and Jayshree 

Vencatesan, 2010) 

The increasing human habitation in the coastal areas of the world that is estimated to reach 6 

billion by 2030 provides the inevitable need for biodiversity conservation. In most of the 

developing countries, priority of necessity is given to food production and socio‐economic 

development, which are often at the expense of biodiversity conservation. Mangrove habitats 

have survived the onslaught of man by using them as sites for dumping of organic 

wastes. Their survival is because of three reasons: (1) flow through the habitat disperses 

wastes from a point source over vast areas, (2) the vegetation itself filters nutrients from the 
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water, and (3) the mangrove soil, algae, microbes, and physical processes absorb large 

amounts of pollutants (Wong et al., 1995). Mangroves such as Avicennia spp. in general are 

tolerant to high organic load. In Indonesia, Avicennia spp. and Acanthus ilicifolius are planted 

in aquaculture ponds for controlling salinity and pH in rainy season (Lacerda et al., 2002). 

{Prof. K. Kathiresan, 2012 (Wong et al., 1995), (Adeel & Caroline, 2002), (Lacerda et al., 

2002)}.  

Mangrove areas are ecologically sensitive and important because they are rich in genetic 

diversity, act as breeding and spawning grounds of fish, other marine life and nesting sites for 

sea and shore birds. 

With 20% of its total geographical area dedicated for the proliferation of wildlife, the state of 

Goa has 6 Wildlife Sanctuaries and 1 National Park. These protected areas are provided with 

complete protection to the fauna & flora to conserve the unique biodiversity of the State. 

(Source – Forest Dept.) 

Topographically, Goa falls into 3 distinct areas: the mountainous region of the Western Ghats, 

the midland plateau region, and the low-lying river basins with the coastal plains. Every region 

of Goa is interrelated with every other in a complex manner, and changes occurring in one 

area are bound to have consequences on the others. Therefore Goa should be considered 

holistically as conglomerate of sensitive ecosystem when considering any region of the state. 

The coastal ecosystem is the most fragile and at the same time, the most threatened of Goa’s 

ecozones. This is the area of close interaction between sea and land, between water, wind and 

sand dunes, between brackish water and mangrove populations. The continued health of this 

region is crucial for the survival of the Goan ecosystem as a whole.  
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Agriculture occurs in the riverine and alluvial plains of the coastal belt. The cultivation of 

traditional or indigenous varieties of rice is needed and should be propagated, as indigenous 

varieties have resistance to pests and viral attacks as the basis of their survival for centuries. 

Khazan lands, unique to Goa, have their major importance in their high adaptability to both 

agriculture and pisciculture and their ability to serve as emergency storm water receptacles. 

Goa has unique styles of agricultural practices such as ‘Puran-Sheti’ (farming carried out in 

flowing water), Kumeri (traditional form of creating farming plots on forested hill slopes by 

tribal and forest dwellers whereby such plots are cultivated for few years and again allowed to 

fallow and return to the forest – crops taken are vegetables, pulses or millets, etc.) cultivations, 

seasonal vegetable and other farming practices, paddy cultivation in khazan lands and 

excellent management of mangrove ecosystem surface saline water management by deploying 

sluice gates. Traditionally several communities are associated and dependent on this unique 

system. Above mentioned system is an important component of coastal ecosystem which 

constitutes second line of defence from sea level rise and climate change. 

The open sea coast/beach areas as well as the khazan lands are under threat from the combined 

effects of climate change, urbanization, industrial and domestic pollution. Pressures on coastal 

areas are placing severe strains on the harmonious relationship that earlier existed between 

man and nature. Sand dunes along the open sea coast are the worst affected, the destruction of 

which is almost exclusively anthropogenic. The degradation of sand dunes poses various 

consequences for the coastal environment. The khazans, being seaward agricultural lands, 

become affected by saline water ingress, which is not arrested due to the destruction of sand 

dunes and mangroves. This may render khazans no longer suitable for paddy cultivation if 

inundation by saline water occurs. Efforts towards the protection and conservation of these 
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coastal resources are therefore imperative as adaptive measures against the impacts of climate 

change.  

 
Source of Above Maps: TERI Report on Panaji (PCRCC: WP-Oct, 2014) 

 

1.7  Study Area – Broader Outlook 

Study area is broadly, Porvorim an urban sprawl of Panaji the capital city of Goa and 

specifically focused on Village Panchayat Penha de France (sometimes referred as Penha de 

Franca - VPPDF). The study area lies in North Goa District and Bardez Taluka of Goa State, a 

tiny State of India. 
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Above photograph shows View of Goa Legislative Assembly from Riverside Mangroves 

View from River to Plateau (Pic credit – Shri. Nirmal Kulkarni) 

 

Google Earth Image Showing Study Area in Porvorim  
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Above map shows location map of study area – Placed at M1 

 

Porvorim plateau, has overlapping areas of five village panchayat of Goa, on the North is VP 

Soccoro, on the East is VP Salvador do Mundo and VP Penha de France extending till 

Southwards and on the West is VP Pilerne Marra and VP Reis Magos extending till south. On 

the southwards lies Mandovi River that further flows eastwards. Also a renowned forest bird 

sanctuary named as Dr. Salim Ali Bird Sanctuary is located on the south east side of the 

plateau.  
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Descript ion of specific study area: It is a plateau on the banks of river Mandovi. The area 

includes river bank areas starting from Betim and extending towards Britona area and further 

till jurisdiction of Salvador-de-Mundo village panchayat.  

 

Above Photograph shows mangroves and Human Inhabitations in Study Area (Pic credit – 

Shri. Nirmal Kulkarni) Stake-Net fishing technique is seen whereby vertical bamboo poles 

are used to create fence. Nets are set like veils between bamboo poles known as Cuttani – 

locally known as Phutani. The fish catch is harvested periodically during low tide based on 

the experience. 

Study area is Porvorim, an urban sprawl of Panaji the capital city of Goa. Specific focused is 

on Village Panchayat Penha de France (sometimes referred as Penha de Franca - VPPDF). The 

study area lies in North Goa District and Bardez Taluka of Goa State.The study area selected 

broadly Porvorim – Bardez – Goa consists of areas five Village Panchayat (VP) namely, VP 
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Penha de France, VP Salvador do Mundo (part area), VP Reis Magos (part area), VP Soccoro 

(part area), and VP Pilerne Marra (part area). In order to understand and address the problem 

under consideration, the research is mainly focussed on VP Penha de France (VPPDF). 

Further the narrow focus is in the area, then ward no 8 of VPPDF little over one word 

consisting of 500 households. 

 

1.8  Aims and Objectives: 

Aims of the study are the statements which will reveal the intent of research and broader 

outcomes of the study.   

1. To understand the existing environmental problems in the study area and address top 

priority issue of solid waste management by taking pilot scale restoration work. 

2. To understand the problem of solid waste management, collect local relevant data, decide 

the strategy, approach and develop sustainable working pilot scale project in study area. 

3. To record and document the lessons learnt from the pilot project so as to provide 

guidelines to tackle similar problems elsewhere.   

Objectives of the study: are the detailed steps to achieve aims of the study. They are the 

objective statements which will lead to realization of desired outcomes of the study. 

1. To understand the background ecological setup of the study area and understand the 

various environmental problems. 

2. To prepare prioritized approach for addressing the problems. 

3. The model concept and implementation model to be prepared by incorporating 

environmental and economic aspects. 
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4. To understand various intricacies, aspects, data analysis and role of stakeholders with 

respect to the problem under study - namely solid management problem, using scientific 

methodology. 

5. To understand various impacts on environmental set up of the area by considering 

existing ecosystems in the area. 

6. To provide recommendations based on experiences and lessons learnt after 

implementation of pilot project at VP Penha de France and arrive at sustainable model. 
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Chapter II –The Review of Literature 

2.1 Literature review 

2.2 Introduction to the study area 

2.3 Criteria for selection of the study area 

2.4 Important Features, Biodiversity and Environmental conditions 

2.5 The pattern of area development in study area  

2.6 Environmental set up of the study area 

2.7 Biodiversity in the study area 

2.8 Observations during field work in the study area: Mangrove forests  

2.9 Mangroves mortality – an issue 

2.10 Malim Fishing Jetty  

2.11 Role of coastal /riverine ecosystems 
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2.1  Literature Review: 

Format used for literature survey with sample data filled is given below. This format was 

mainly used to extract most relevant information from the books. 

 

Information collected from other sources was directly included in the chapters with due 

acknowledgement. 

 

 

 

LITERATURE 

SURVERY

PRADIP VITHAL SARMOKADAM PH.D Sheet No : - 

Date : 15th August 2013

Alphabet : E

Name of book

Name of the 

Author

Publication & 

other details

P / U / Thesis (Grad / Masters / Ph.D / 

Dissertation __________ / Others 

______________)

Page No & Line 

No

Page 3, line 1

Page 2, line 24 

Page 2, line 32

Page 3, line 8

Economy Environment Interaction fig 1.1 

the Environments first role, then, is as a supplier of resources. Its second is as a sink or 

receptor, for waste products. These wastes may result directly from products, as already 

mentioned, or from consumption : when am individual puts out their garbage or when they 

drive to work they are contributing to this form of waste. In some cases wastes are 

biologically and or chemically processed by the environment.

whether this results in harmful affect on the estuary depends on a number of factors, 

including the volume of waste relative to the volume of receiving water, the temperature of 

water and its rate of replacement.

Only once the oxygen in the river drops below a critical level so that, for example fish are no 

longer present, does the effect become ‘significant’ on some criteria.

Topic - DEVELOPING MODEL FOR SUSTAINABLE SOLID WASTE 

MANAGEMENT AT VILLAGE PENHA DE FRANCA - EMPHASIS ON 

ECOSYSTEM PRESERVATION IN AND AROUND PORVORIM - GOA

Environmental Economics - In theory and practice

Nick Hanley- University of Stirling, Jason F. Shogren – University of Wyoming and Ben White – 

University of New Castle upon tyne

Macmillan India led. 1999 (reprinted) by permission

Copyright licensing Agency 190, Tottenham Court 

Road, London WIPGHE

Summary of contents
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2.2 Introduction to the study area: 

 

Google Earth Image Showing Study Area & VPPDF with Reference to the Country & 

State  

Broader area of study is Porvorim and focus area is VP Penha de France. “Porvorim 

(Konkani:पर्वरी/Porvorim, pronounced /pɔrʋɔrĩ/) is the legislative capital of the state of Goa, 

India. It is situated on the right bank (north bank) of the river Mandovi. The administrative 

capital Panaji (Panjim) is located on the opposite bank. Considered as suburb of Panjim, 

Porvorim is considered an upmarket residential hub as it lies on the prime Mumbai-Goa 

highway NH-17. 

Porvorim is hardly a couple of kilometres from the state capital, Panaji. A second city, 

Mapusa, is situated some 7 kilometers from here. Officially a village, it provides facilities no 

short of that of a town or a small city. Tourist folks usually visit this peaceful paradise to enjoy 

http://en.wikipedia.org/wiki/Konkani_language
http://en.wikipedia.org/wiki/Wikipedia:IPA_for_English
http://en.wikipedia.org/wiki/Goa
http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/River_Mandovi
http://en.wikipedia.org/wiki/Panaji
http://en.wikipedia.org/wiki/Mumbai
http://en.wikipedia.org/wiki/Goa
http://en.wikipedia.org/wiki/Panaji
http://en.wikipedia.org/wiki/Mapusa
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some leisure. As of the other parts of Goa, Konkani remains the predominantly spoken 

language. Many housing localities and complex are also located in Porvorim such as Defence 

Colony, Saldanha Colony, Nova Cidade, Sapana Gardens, Landscape City etc. Porvorim is 

well connected by roads. The Mumbai-Goa highway NH-17 runs through Porvorim. Porvorim 

is still a developing area. Large number of shops are coming up in Porvorim. Porvorim still 

has a lot of green areas. There is lots of area left for future development. Porvorim now is 

particularly a residential area with educational institutions around. There are several 

restaurants in Porvorim, such as Biryani Palace, O’Coquiroestaurant, Casino Motels, Don 

Pedro's Restaurant, Cajueiro restaurant, Tapasvi restaurant, Sanskruthi pure veg restaurant, 

Chandrakant restaurant, Hotel Patrao bar & restaurant, Mona Lisa bar & restaurant, Picnic 

Restaurant & Pub. Alua-Sangolda,” (Source: Govt. of Goa Website, 2017) 

 

Google Earth Image Showing Mandovi River & Study Area in the North (Enlarged copy 

placed at M2& M3) 
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Sr. No.

1

2 Directorate of Education

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Campus of Father Pillar Seminary Near Porvorim Police Station

Mall de Goa - Huge mall on highway side

Many private institutes such as Ann Institute of Hotel Management, etc.

Many private halls such as Azad Bhawan, Kshatriy Maratha Samaj Hall, Sant 

Gadge Maharaj Hall, etc.

Many private hospitals such as Chodankar Nusring Home, Goa Scan Centre, RG 

Urology and laparoscopy hospital, JMJ Hospital, Bhale Hospital, Dr. Kini's, Dr. 

Chandrashekhar Naik's Hospitals, Accupuncture Hospital of Dr. Prabhu, etc.

Goa Legislative Assembly & Secretariat Complex

Name of Institution / Body

Directorate of Technical Education 

Working Womens Hostel

Campus of Water Resources Dept.

Campus of Porvorim Police Station

Thomas Stefens Konkani Kendra 

Sanjay School for the disabled 

Dattaram Chopdekar High School

Gnyan Vikas High School

Many private pre and primary schools as well as play schools such as Kids 

kingdom, Chubby Chicks, etc.

Campus of Goa Housing Board

Campus of Dept. of Statistics & Other Govt. Bodies  - Deendayal Upadhyay 

Bhavan

Capus of Goa Cricket Association

Campus of Institute of Hotel Management, IHM 

Few Prominent Educational and other Government Institutes in Porvorim

Goa Board of Secondary and Senior Secondary Education 

Vidya Prabodhini Parivar's L.D. Samant High School along with Vidya 

Prabodhini Higher Secondary School 

ACDIL High School 

Holy Family High School 

Teachers Training College 
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General information about Village panchayat Penha de France is as follows: 

VP PENHA DE FRANCE 

1) Total No. of wards- 11 

2) Population- 15375(2002 census) 

3) No of males-8199 

4) No of females- 7176 

5) No of houses- 4085 

6) No of shops/ establishments- 579 

7) No of churches/chapels- 3 

8) No of temples- 8 

9) No of Gurudwara’s- 1 

10) No of Anganwadis- 7 

11) No of govt. primary schools- 3 

12) No of high schools- 1 

13) No of private schools- 3 

14) No of private higher secondary schools- 1 

15) No of colleges- 1 

16) No of other institutions- 0 

17) No of sluice gates- 1 

18) No of fishing jetty- 1 

19) No of gardens- 4 

20) No of community halls-1 

21) No of play grounds- 1 

22) No of crematoriums- 1 

23) No of petrol pumps-4 

24) No of Govt. hospitals-0 

25) No of industries- 2 

26) No of disabled schools- 1 

Population  /           Density 

2001- 15377    / 2001- 2837 (people/ sq.m) 

2021- 27274 / 2021-5032 

As per Regional Plan 2021 projections, (Source: 

VP Penha de Franca) 
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Area of study area = Area:  11.04 sq km,  

As per the draft regional plan maps prepared for 2021, detailed map of Bardez Taluka of Goa 

is in optimum scale. It shows detailed land-use patterns of the area projected for 2021. These 

maps are prepared after public consultations but are subjected to changes as the time goes 

ahead and depend upon the prevailing socio-political opinion while approving the same. 

However these are the available maps presently on digitized platform.  

 

Above shown is the map of Eco-Sensitive Zones of Goa 
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Above shown is the map of Coastal Wetlands of Goa, (Source: Integrated Coastal Zone 

Management – A Case Study from Goa by D’Souza and G.N.Nayak – 2008)  
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CRZ Areas of Goa are shown in above image 

 

Above shown is the map of North Goa District 
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Above shown is the map of South Goa District 
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Above shown is the map of Bardez Taluka, Detailed study area map placed at M4  

Few maps are placed at M1 to M9 for providing better understanding of the local features of 

the study area (list provided in index). AutoCAD copies of these maps with various layers are 

collected and hence these maps were useful ad important from every planning perspective. 

Outcome of digital elevation model, elevation points and slope direction reveal that the central 

plateau portion is highest with few depressions especially opposite to Goa cricket academy is 

prominent. This is also physically verified during monsoon season to stagnate water and create 

lake. Elevations are prominent on North-East and Southern sides of study area but maximum 

directions of slopes are towards South-Westwards. 
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Above shown is the google image of VP Penha de France placed at M3 

 

Above shown is the map of VP Penha de France, enlarged copy placed at M5 
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Above shown is the elevation view of study area 

 

Above shown is the elevation view from study area towards sea. Enlarged 

copy placed at M6 
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Above shown is the digital elevation model study of area under study. 

Enlarged copy placed at M7 
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Above shown are the elevation points in and around the study of area  

Enlarged copy placed at M8 (Points placed in Appendix II) 
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Above shown is the map showing direction of slopes in % in the study of area  

Enlarged copy placed at M9 

 



46 | P a g e  
 

2.3 Criteria for selection of the study area: 

Selection of study area is broadly Porvorim plateau but specific focus is on VP Penha de 

France. The basic reason is that this area is representative of several parameters such as river 

bank areas, mudflats, mangroves, creek / rivulet, riverside agricultural lands, wetlands, 

ravines, valleys, sloping peripheries after plateau, plateaus, urban ecosystems with organized 

as well unplanned haphazard growth, crowded areas as well as patches of dense forests with 

rich biodiversity, and various rural, urban as well as semi-urban features. Socio – economic 

and cultural diversities further add interesting dimensions to this area and thus the interest was 

developed for selection of this study area.  

Criteria for selection of the area are as given below: 

1. Study area is representative in several ways and the lessons learnt here have greater 

applicability to rural, semi urban as well as urban areas. 

2. The pace of growth in Porvorim is very rapid and so are the pressures on resources. The 

intensity of existing environmental problem is visible. Hence it is relatively possible to get 

early results of executions done, for solving the problems thereby making it possible to 

develop a model and set an example. 

3. Diversity of ecosystems ranging from river front, mangroves to uplands, plateau as well as 

diversity of species are complemented by diverse environment problems observed in the area. 

Hence this area is of immense interest. 

4. During the first round of meetings with various Village Panchayats in North Goa, Coastal 

Areas, VP Penha de France had shown keen interest namely Shri. Umesh Fadte and other VP 

Panchayat members to cooperate on ground. This support further proved to be very reliable 

hence decision to select area was justified. 
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5. Educated and literate public with better exposure to latest gadgets and well connected provide 

sample of various levels ranging from small slums to high end residential complexes 

providing socioeconomic cross sections for study. 

6. Applicability of diverse rules in the area right from Coastal Regulation Zones, (CRZ) to 

Village Panchayat as well as Town & Country Rules in addition to several other regulations 

make it further interesting. Presence of National Highway no 17 as well as riverside road 

provide classic combination of urban as well as village features of the study area. 

7. Overall it is important to mention that presence of prestigious Goa Legislative Assembly & 

Secretariat I addition to several other public and private institution provided unique visibility 

to study area and also opportunity for researcher to consider and interact with such important 

stakeholders.  

8. In selection of study area, the important criteria was, to ensure if the most common 

environmental problem of state could be also evident and whether successful solution could be 

devised on scale that would find a financer especially under its Corporate Social 

Responsibility (CSR). With this perspective several locations were discussed with many 

companies for funding so that practical working solution could be provided and the project 

implemented merely does not generate library research work but could also exhibit working 

model eventually leading to sustainable working model of solution for the problem. 

9. It was also ensured that the local body of study area jurisdiction should be ready to sign 

Memorandum of Understanding (MOU) with various stakeholders including funding, 

implementing agency and carry forward the work of proven solution or model to its logical 

sustenance.  
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10. VP Penha de France (VPPDF) agreed to sign MOU as well as participate and abide by 

financial conditions of MOU which was based on mutual agreement of stakeholders.  

Later on several other advantages of having selected the study area were found as the various 

stakeholders reciprocated and entire state appreciated the efforts of the project. 

Hence the study area was selected for focus as ward no.8 and nearby houses of VP PDF. 

Accurately 500 households were selected as pilot size, whereas surrounding Panchayats in 

Porvorim as well as residents from other wards were observing as well as participating in 

project awareness programs and cleanliness drives. 

2.4  Important Features, Biodiversity and Environmental Conditions 

Study area is largely, a mountain top plateau on the banks of river Mandovi. The area includes 

river bank areas starting from Betim and extending towards Britona area and further till 

jurisdiction of Salvador-de-Mundo village Panchayat. As mentioned earlier, study area is 

broadly, Porvorim an urban sprawl of Panaji the capital city of Goa and specifically focused 

on Village Panchayat Penha de France (sometimes referred as Penha de Franca - VPPDF). The 

study area lies in North Goa District and Bardez Taluka of Goa State, a tiny State of India. 

“Penha-de-Franca is a panchayat in North Goa, in Bardez taluka. Geographical area of the 

Panchayat is 4468725 Ha. Human population under the Village Panchayat is 15342: Total 

(Male: 7816 Female: 7526). Habitat and Topography is mainly coastal, hilly region with 

ample forest cover. (Source: Biodiversity of PDF, Goa, Ganguly, P.Sarmokadam, K.Kumar, 

S.Mutnuri, 2017.) 

Local body jurisdiction & study area : The study area selected broadly Porvorim – Bardez – 

Goa is a conglomerate of five Village Panchayat (VP) areas namely, VP Penha de France, VP 

Salvador do Mundo, VP Reis Magos, VP Soccoro, and VP Pilerne Marra. But only VPPDF 
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has its complete jurisdiction in the study area. Whereas others have their parts in the study 

area of Porvorim. Hence in order to understand and address the problem under consideration, 

the research is mainly focussed on VP Penha de France (VPPDF). Further the narrow focus is 

in the area, then ward no 8 of VPPDF little over one word consisting of 500 households. 

The study area is largely a laterite plateau with varying slopes, scarce grass, spread cashew 

shrubs, greenery of various trees, bushes, coconut palms and natural growth, there are few 

orchards (kulagars which are horticultural plantations in riverine side of the plateau) and the 

plateau base merge into the alluvial flats below rich in mangroves and mudflats along the river 

banks. This form a recurrent theme in the landscape similar to that of most of central and 

coastal Goa.  

Approach and scope of study: Since the study mainly focusses on one major environmental 

problem of solid waste management most prominently felt, the research on ecology of area is 

limited to broader understanding. Aspects such as chemical, microbiological or microscopic, 

laboratory analysis of waters, sediments, life forms, measurement or quantification of 

parameters of is not part of this study.  

However most relevant secondary and primary research work is included to considerable 

extent, to ensure that the focus is maintained on one problem of solid waste management, 

finding solution, developing workable model and recording of lessons learnt. 

The expertise required to understand the environmental set up of the area varying from river to 

plateau was attained by researcher during previous research work. Understanding the 

geomorphology of the river bank, the nature or type of the river bed, composition of sediment 

and benthic biodiversity especially aquatic life forms is also attempted to certain extent. 
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Riverbank area consists of mangroves, khazan land, agricultural land and dense forest patches 

which are surrounding the periphery areas of plateau. The central areas of plateau and those 

along national highway are facing rapid urbanization phase whereas the remaining areas are 

facing pressures of high demand for conversion of existing land use patterns from forests or 

orchards to settlements. 

2.5 The pattern of area development in study area is evident in few places wherever 

systematic planned development process is followed. Those areas which are not planned and 

develop haphazardly are deficient in open areas, proper storm drains, sanitation facilities, 

water availability and lack in other recreational facilities. 

 
Table 2 

Sr. No.
Percentage of Total 

Area

1 0.44

2 1.05

3 60.20

4 0.63

5 2.28

6 4.32

7 3.28

8 24.04

9 3.02

10 0.70

11 0.04

100.00Grand Total

Source - Regional Plan 2021 maps, areas calculated using AutoCad

Institutional Zones

Commercial Zones

Industry

Private Forests 

No development slopes

Settlement Areas / Existing Retained

Rivers / Nallahs / Ponds

Orchards

Natural Cover

Type of Land - Use

Mangrove Areas

Paddy Fields / Khazans

Analysis of Landuse in VP Penha de Franca Area
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Chart 2 

Maximum area of VP PDF jurisdiction shows water front of Mandovi River and Other 

Waterbodies (Sr. No 3 of table no 2) and together 12 percent is the natural cover, mangroves, 

orchards, paddy fields, khazans, no development slopes and private forest areas. However 

together with waterbodies and natural areas constitute about 72% of the area. Next largest are 

the settlement areas constituting about 24%. 

0.44

1.05

60.20
0.63

2.28

4.32

3.28

24.04

3.02
0.70

0.04

Percentage of Total Area

Mangrove Areas

Paddy Fields / Khazans

Rivers / Nallahs / Ponds

Orchards

Natural Cover

Private Forests

No development slopes

Settlement Areas / Existing
Retained

Institutional Zones

Commercial Zones

Industry



52 | P a g e  
 

2.6 Environmental set up of the study area (previous work review and relevant 

observations):  It is felt appropriate and convenient to begin ecological description of the area 

from water-ward side towards the plateau and then overall description. As shown in a figure 

below, Mandovi river gives rise to a tributary namely Mapusa River that flows towards North-

East further towards Mapusa via Britona, Salvador do Mundo, Pomburpa, Ekoshi, and so on. 

On the other side of river is the Chorao Island which hosts Dr. Salim Ali Wildlife Bird 

Sanctuary. 
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“River basins of the Mandovi and Zuari drain 2553 sq km, about 70% of the total 

geographical area of Goa. Goa’s rivers are unique in that they are both tidal and rain fed. Huge 

volumes of monsoon water fall within the watershed areas and are then drained out through 

the major rivers to the sea. But all the rivers are subject to tidal influence to a great distance 

inwards from their mouth. The estuarine islands are densely populated and include-Chorao, 

Divar, Corjuem, Juve, Cumbarjuve. The riverine islands are colonized by vegetation and are 

poorly known being small in size and subjected to erosion. All these alluvial valleys are areas 

of rich cultivation with settlements of agricultural populations. Both rice and coconut, together 

with the fish harvested from the seas and rivers, are essential to the idea of Goa as it has 

evolved over the centuries. From the coastline, if you leave aside a narrow 80 m stretch from 

the sea, the entire lowlands strip, varying in width from 12 to 15 km, is the most developed 

part of the State, containing about 80% of the population. This area is densely urbanized. 

Chorao Island along the Mandovi estuary has denser mangrove vegetation dominated by A. 

officinalis, R. mucronataandS. alba. Zuari estuary has about 900 ha of mangrove area with 

dominant species as S. alba, A. officinalis and R. mucronata. Kandeliacandel, a mangrove that 

is on the verge of extinction worldwide, appears in abundance along the Mandovi-Zuari 

complex. Xylocarpusspecies, which was reported by Cooke (1908), has completely 

disappeared from the coast. Wood borers—Biodeterioration of mangrove wood is quite 

severe along the Indian coast. The destruction is caused by 14 mollusc species and one variety 

of crustacean. The estuarine islands are densely populated and include-Chorao, Divar, 

Corjuem, Juve, Cumbarjuve. The riverine islands are colonized by vegetation and are poorly 

known being small in size and subjected to erosion. 
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The word ‘khazan’ stands for saline lands. The khazan lands constitute a unique agro-

ecosystem that has proven its sustainability through centuries of use. Although they are the 

result of conversion of natural estuarine ecosystems, they do not seriously alter either its 

physical or living components. Instead, the khazans work with existing natural features. 

Unlike many modern forms of agriculture, the range of agricultural species and varieties adds 

to the diversity of the estuaries.  

The tidal estuaries of Goa stretch some 30-km inland. Either side of the estuaries lie khazans: 

saline flood plains that lie below sea level at high tide. Over centuries, Goans have reclaimed 

these lands with an intricate system of dykes (bunds) and sluice gates. These barriers prevent 

salt water from entering the proven its sustainability through centuries of use. Although they 

are the result of conversion of natural estuarine ecosystems, they do not seriously alter either 

its physical or living components. Instead, the khazans work with existing natural features. 

Unlike many modern forms of agriculture, the range of agricultural species and varieties adds 

to the diversity of the estuaries. Eight of the eleven talukas (sub-districts) in Goa have a total 

of 17,500 ha under khazans. At least 2000 ha (12% of the total) are under dense mangrove 

vegetation. The mangroves help protect the outside side of the mud and laterite bunds that 

enclose the khazan. The total length of these bunds is about 2000 km.  

2.7  Biodiversity in the study area - Mussels, clams, oysters, crabs and prawns are harvested 

seasonally and appear in village markets. The fish and shellfish sustain a large population of 

indigenous and migratory birds and the ‘mugger’, or marsh crocodile.” (Source: Goa 

Foundation’s Goa State Biodiversity Action Plan Report – 2002) 
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The mud clam Polymesodaerosais found in the mangrove forests of tropical and subtropical 

regions around the world and in India it is found abundantly along the west coast {Sandhya 

Clemente and Baban Ingole, 2011(INGOLE et al., 1994, 2002)}.  

 

Tisryo, clam- Chicalim shell fish, Bivalvia sp./Tisryanchicodi 

The mud clam Polymesodaerosa (Solander, 1876) is an ecologically and economically 

important benthic invertebrate with high abundance in the mangrove forests of Chorao Island, 

Goa, India. In the seaward region, adults were completely absent at the low tide level. Higher 

densities of juveniles observed at the low and mid-tide levels were assumed to be due to 

frequent inundation which allowed the young individuals to feed adequately and attain the 

critical sizes at which vulnerability to physical and biological constraints is substantially 

reduced, whereas, at high-tide level, increased desiccation may account for the mortality of 

settlers. It is speculated that initially the settlers settle according to the hydrodynamic 

conditions for sedimentation; however, adult survival is affected by their recruitment in a 

suitable habitat (e.g. substrates near Avicenniasp.). Thus, habitat dependent viability during 

the post-settlement phase could be the best explanation for the non-random, patchy 

distribution of P. erosa observed in the Chorao mangrove swamp.  
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Juvenile and adult distribution of P. erosa differ on Chorao Island and these differences are 

attributable to post-settlement processes. It appears that P. erosa prefers substrates near the 

Avicenniain the high intertidal region. Great differences in P. erosa abundance between 

sediments underlying stands of Avicenniasp. and other mangrove species in otherwise similar 

areas of mangrove forest may then be attributed to differences in tree root structure, the 

availability of microalgae, and the physical and chemical nature of the sediment surface to 

make generalizations about the importance of a specific mangrove plant species for the 

distribution of this clam, large data sets from a variety of mangrove forests in different 

geographical areas, substantiated with field experiments, will help to understand the role of a 

particular mangrove species in structuring the P. erosa community. (Source: Sandhya 

Clemente and Baban Ingole, 2011). 

Regarding notification of Dr. Salim Ali Bird Sanctuary at Chorao -   in exercise of the powers 

conferred by sub-section (1), clause (v) and clause(xiv) of sub-section (2) and sub-section (3) 

of Section 3 of the Environment (Protection) Act, 1986 (29 of1986) read with sub-rule (3) of 

rule 5 of the Environment (Protection) Rules, 1986, the Central Government hereby notifies an 

area up to the river bank abutting the Dr. Salim Ali Bird Sanctuary on the three sides of the 

said Sanctuary and to the extent of 100 meters on the eastern side towards Chorao village from 

the Sanctuary in the State of Goa as the Eco-sensitive Zone.(Copy of notification is placed at 

Appendix III) 
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Flora & Fauna from study area:  Below given are some of the findings during site visits. 

Flora: 

1) Celosia argentea 

2) Sidaacuta 

3) Sidacordata 

4) Chromolaenaodorata 

5) Mimosa pudica 

6) Rhizophoramucronata 

7) Rhizophoraapiculata 

8) Sonneratiacaseolaris 

9) Avicennia officinalis 

10) Avicennia marina 

11) Excoecariaagallocha 

12) Acanthus ilicifolius 

13) Derris heterophylla 

14) Helicteresisora 

15) Spondias sp. 

16) Pennisetumsetaceum 

17) Eclipta prostrate 

18) Desmodiumheterocarpon 

19) Dryopteris sp.   

20) Passiflorafoetida 

21) Ipomoea marginata 

22) Cajanusscarabaeoides 

23) Aervajavanica 

24) Lantana camara 

25) Cayratia trifoliata 

26) Cassia tora 

27) Alternanthera sessilis 

28) Clerodendruminerme 

29) Eclipta alba                
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Birds: 

1. Little Cormorant 

2. Little Egret 

3. Asian Openbill 

4. Lesser Sand Plover 

5. Common Sandpiper 

6. Golden Plover 

7. Brahminy Kite 

8. Large Egret 

9. Small blue kingfisher 

10. Red wattled lapwing 

 

 

Other riverside species found in low lying mangroves and khazan areas: 

1. Fiddler crab 

2. Mud skipper 

3. Mud lobster 

4. Telescopium sp. 

5. Barracuda  (Tonki)  

6. Oyster sp. 
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Asian Openbill (seen in the vicinity)              Little egret (seen in the vicinity) 

 

 

 

Sidacordata                  Ipomoea marginata               Mimosa pudica 

 

 

 

Dryopteris sp.           Desmodium heterocarpon      Cajanuss carabaeoides 
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Aervajavanica                          Lantana Camara     Cayratia trifoliata 

 

 

              Pennisetum setaceum         Acanthus ilicifolius               Aervalanata 
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                 Excoecariaagallocha         Clerodendruminerme                Sidaacuta 

 

 

Different types of patterns created by mud crabs on the clayey mud 

 

Mud lobster mound 
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Kindal Tree- Terminalia paniculate,           Tirafal Zanthoxy lumrhetsa (limonella): Curry fruits 

 

Egret, Ardea Alba in Penha de Franca, Mangrove area.  

 

Brahmini kite, Haliasturindus 

 

 

Large Egret, Ardea Alba in Penha 

de Franca, mangrove area. 

Background shows just upcoming 

tender mangrove plants. 
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2.8  Observations during field work in the study area: Mangrove forests are considered as a 

best form of coastal bio-shield and play a primary role in avoiding or reducing soil erosion. 

Mangroves form the support of an important food chain based on detritus. It also provides 

breeding and feeding grounds for fish, prawns, birds, invertebrates and some mammals. As such 

areas are the terminal recipients of coastal watersheds are highly fragile in nature and since they 

are the roosting and feeding grounds for several species of endangered vertebrates and 

invertebrates any proposed developmental activity which could influence the aquatic biodiversity 

needs to be properly planned before execution. 

 

Above photograph shows picturesque mangrove habitat with canoe parked, (Pic credit – Shri. 

Nirmal Kulkarni) 

It is important to repair and maintain the bunds for preventing salt water intrusion in paddy fields 

but there is need also to know that such bunds should not be used as roads for any other illegal/ 

commercial activity/ purpose for plying of vehicles. It is also recommended to have highly 

standardized technical drawings with provision for local ecosystem specific changes using locally 

available material, whereby traditional methods may be improvised with scientific inputs.   
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Above photograph shows mangrove habitat 

 
Above is the photos of mangroves in study area – launch is seen moving across (Pic credit – Shri. 

Nirmal Kulkarni), Below shown is the mangrove micro-habitat. 
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Mangroves near the Mandovi Bridge are shown below: 

 

 

Above Given Are Photos of Mangrove Forest, Rhizophoramucronata 

Few prominent species of mangroves at certain locations are given below. Near Mandovi Bridge – 

Sonneratia Alba, Rhizophora Mucronata & Avicennia Alba. On Britona Side – Avicennia 

officinalis, Avicennia Alba, Acanthus illicifolius & Derisheterophylla. 
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 RhizophoraMucronata 

There are low lying Khazan areas which are demarcated from agricultural lands and protected by 

bunds (laterite, bolder and / or silt / clay based structures like walls which are reinforced with 

wooden material) from the saline waters of River Mandovi. As per to CRZ notification, (Placed at 

Appendix IV) the areas that lie within 100 m from High Tide Level (HTL) of River Mandovi and 

Avicennia Alba 
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falls under No Development Zone (NDZ); The khazan areas falls under CRZ I,an ecologically 

sensitive area dominated by mangrove vegetation. 

In the vicinity of the mangroves there are vast fallow paddy field/ khazan land overgrown with 

mangroves and grasses. Based on prima facia information received from the local representatives 

the paddy fields/ khazan lands are flooded every monsoon leading to difficulty and inconvenience 

to the local residents in the area. 

Mangroves are ecologically as well as economically important. Ecologically mangroves are 

breeding grounds and nurseries for marine and aquatic life including fish and crustaceans which 

are important for human food security. Mangroves provide shelter for birds and wildlife. 

“Mangroves can absorb energy of normal waves to the extent of 70-90%” (Miththapala, 2008), 

mangroves protect landmasses by absorbing wave shocks, tsunamis, storm surges, floods etc. 

(from website to ocean health index – Dec, 2017)  

2.9 Mangroves mortality – an issue: The study carried out by Lugo et al (1980) suggests that 

mortality of mangroves occurs when mangroves are flooded chronically with poor drainage. Dr. 

Kathiresan revealed that the causes of ‘natural degradation’ of mangroves are mainly due to high 

salinity, low level of available nutrients and poor microbial counts in the soil substrates based on 

the results of the sampling sites of luxuriantly growing mangroves and the degrading mangroves in 

Pichavaram mangrove forest, Tamil Nadu, India.  (Source: {Barret and R. Rosenberg, K. 

Kathiresan. 2002, Lugo et al (1980) 1981, 2002}) 

“Mangroves are disappearing at the rate of 1 to 2% per year” {OHI, 2017 (Duke, 2007)} 

“Mangroves have threat from Mariculture (primary shrimp farming), timber harvest, 

deforestation for development, water diversion and overexploitation, Rising sea levels and erosion 

force mangroves to retreat landwards but this is allowed only if such lands have lesser demands” 

{from website to ocean health index – Dec, 2017 - (OHI, 2017)} 
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Methods of assessment of distribution & structure of mangrove forests – Although the scope of 

this research is not focussed on mangroves, being one of the most significant ecosystems of the 

area, it is appropriate to make a brief review of selected latest work about mangrove forest 

assessment. “The frequency and duration of tidal flooding is important in determining the 

zonation, distribution and species composition of mangrove forests. There is a need for more 

quantitative description of tidal inundation classes that is both ecologically and hydrologically 

meaningful across a wide range of tidal regimes.” (Methods of studying Mangroves - Prof. K. 

Kathiresan). “The species composition and growth of mangroves is directly affected by the 

physical composition of mangrove soils. The proportions of clay, silt and sand, together with the 

grain size, dictate the permeability (or hydraulic conductivity) of the soil to water, which 

influences soil salinity and water content. Nutrient status is also affected by the physical 

composition of the soil with clay soils, which are generally higher in nutrients than sandy soils” 

(English et al., 1997). 

“The architecture of a forest is influenced by the magnitudes and periodicities of such forcing 

functions as tides, nutrients, hydro period, and stressors like hurricanes, drought, salt accumulation 

and frost. Because the action of these factors varies widely over geographic regions, mangrove 

stands exhibit wide regional and local variation in structural characteristics. Also, where species 

diversity is high, structural variation is even greater “(English et al., 1997) 

The salinity of mangrove soils has a significant effect on the growth and zonation of mangrove 

forests. The majority of mangrove species grow best in low to moderate salinities (25 ppt), 

although there appear to be marked differences in the ability of species to tolerate very By 

analyzing the forest vegetation characteristics to calculate the following (Cintron & Novelli, 

1984): 

Complex Index: It denotes the diversity and abundance of flora within the forest community. It is 

calculated combining the number of species, stand density, basal area and height. 
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Importance value index (IVI): It indicates the structural importance of a species within a stand of 

mixed species. Itis calculated by summing up the relative percentages of basal area, density and 

frequency, each weighed equally for each species, relative to the same dimensions for the entire 

stand. 

“For various reasons the mangrove forests have been ruthlessly exploited and cleared. Coral reefs 

have been indiscriminately mined. The fishery resources have been over exploited. Many other 

organisms have been exterminated for ornamental and medicinal purposes. There has been 

widespread degradation of the habitats. Due to industrial development and large scale use of 

pesticides and insecticides in agriculture, the pollution load has increased in the estuaries, 

mangroves backwaters and seas. Measures of diversity are frequently seen as indicators of the 

wellbeing of ecological systems. It is mainly due to the fact that ecologists have devised a huge 

range of indices and models for measuring diversity. So for the various environments, habitats and 

situations the species abundance models and diversity indices should be used and the suitability 

evaluated. Some methods are namely Biodiversity Indices, Species Richness Indices - Simpson’s 

Index, Margalef Index, Berger‐Parker Index, Rarefaction Index, Species Diversity Indices - 

Shannon‐Wiener Index, Brillouin Index, Log series Index, Log Normal Diversity, McIntosh’s 

Measure of Diversity, Jackknife Index, Q Statistic, Species Evenness Indices, Hill Numbers, 

Caswell Neutral Model /‘V’ Statistics, Newly Introduced Indices, Taxonomic Diversity Index, 

Taxonomic Distinctness Index, Phylogenetic Diversity Index, etc. Other methods such as 

Abundance/Biomass Comparison (ABC) Plots, Dominance Plot, Geometric Class Plots, Species 

Area Plot, The variety of diversity measures, species abundance models and graphical tools 

available help ably in assessing the biodiversity of all the habitats. The advancement in computer 

technology has made biodiversity studies more easy and interesting. However this development 

should be made good use of in protecting the very rich biodiversity our country is blessed 

with.(Extracts from - Methodology for Assessing Biodiversity - Prof. S. Ajmal Khan) 
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(Source – A.B.Sea, A cross curricula guide to marine studies by Nancy Tsernjavski) 

 
(Source – AGU –American Geophysical Union – from website to ocean health index - 

http://www.oceanhealthindex.org/methodology/components/mangroves-condition) 

Economics of mangroves –“The global value of the goods and services (eg. Food production, raw 

materials, recreational fishing, art, education, science, climate regulation and waste treatment) 
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provided by Mangroves to humans has been estimated to be as much as 1.6 trillion dollars or 9.990 

per hectare in total (Costanza et al, 1997)”  

“In 2002, mangrove-dependent commercial fish comprised an annual catch of almost 30 million 

tons (Nagelkerken, 2008). This constitutes approximately a third of the global annual wild catch as 

recorded at 89.7 million tons in 2008 (FAO, 2008) 

 
Above photograph in study area shows roots of mangroves destroyed by making concrete wall, 

(Pic credit – Shri. Nirmal Kulkarni) 

The paddy field/ khazan land - is a human-managed ecosystem where tidal influence is regulated 

ideally through a highly structured system of canal, bunds and sluice gates using resources that is 

available locally. However in this case due to poor management large scale mangrove infestation 

has occurred and due to improper sluice gate operations the water logging or water scarcity (for a 

long duration) in the vicinity of the mangrove might also case the death of mangroves which are 

known to absorb the erosive energy of the tidal currents.   
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Above photograph in VP Salvador de Mundo, area shows relative absence of mangroves due to 

presence of concrete wall, (Pic credit – Shri. Nirmal Kulkarni) 

Major stress was given on recording commonly found biodiversity found in the area. The region is 

very rich in terms of bio-diversity. It should be protected, explored and shared. Below given 

photograph shows associated plants and trees with mangroves in study area, (Pic credit – Shri. 

Nirmal Kulkarni) 
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The ecological significance of the area is also proven due to presence of mudflats along the 

southern side of river bank and the northern bank of Mandovi River. The mudflats are exposed 

during low tide and attract variety of birds in search of their pray. 

 

Above & below given photographs show prominent patch of well grown mangroves (colour and 

texture difference amongst varieties is easily visible) between Mandovi bridge area and Penha de 

Franca (Britona) Church, (Pic credit – Shri. Nirmal Kulkarni) 
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Above photograph shows taking over of mangroves by human habitations. Concrete walls have 

disallowed mangroves and plantation of banana and other fruit bearing trees like mango and other 

associated mangroves visible, (Pic credit – Shri. Nirmal Kulkarni) 

2.10  Malim Fishing Jetty -There is also a fishing jetty (at location Malim – hence known as 

Malim Jetty) amidst the prominent mangroves near Old Mandovi Bridge and the activities as well 

as fish arriving at Jetty were studied and the below given are few details as were found. The 

coastline or the line of Mandovi river bank along village Penha De Franca jurisdiction shows 

interesting ecosystems including mangroves ecosystem, where the river water is saline. As we 

move ahead along the NE side of river bank, after Chorao islands we reach at the estuarine 

ecosystem area, which receives sweet water from the inland river network. Besides there are many 

micro discharges of surface runoff during rainy season and also discharge of liquid and solid 

wastes from various activities along the Mandovi river bank coastline. Whenever anyone enters 

Panaji – capital city of Goa, at the onset there is strong repellent odour / stink of rotten fish. 

Surrounding area of about 300 meters distance around fishing jetty is affected with this stink. 

That’s the fishing jetty at Malim which is main human activity in the study area Village Penha De 

Franca.  
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Geographical details – Jetty study area is between Latitudes N 15030’20 and N 15030’22and 

Longitudes E 730 49’56 and E 73050’22 

 

Above Google image shows Mandovi Bridge on right side and Malim Jetty on left side 

Demand for sea food is therefore high and hence the trawler owner can’t just allow the biggest and 

best fish to be sold to the wholesale buyers on jetty. There is tendency of keeping aside best catch 

for the resorts who buy it at any cost. The Malim jetty, which is one of the four major fishing 

jetties in the state having two berthing portions of about 80m and 60 mtrs length.  

The other main jetties are located at Cutbona, Vasco and Chapora – Malim has around 300 fishing 

vessels attached to its Mandovi Fishermen Marketing Co-operative Society.  In all there are 

around 18 jetties in the State, of which all are not being used nor maintained. Fisheries department 

has five jetties at Chapora, Malim, Cuncolim, Curtorim and Talpona. There are 17 jetties which 

are in bad condition. Initially the jetties were used and therefore maintained. But now we do not 

use them as those routes are not in use. 
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Above Google Image & Photo Provide View of Malim Jetty 

 

Above shown is photo of Shri. Josham Bude showing crab received on Malim Jetty 
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Above photos are taken at Malim Jetty Entrance and inside 

 

 

 

 

 

 

 

Above photo shows view of Malim Jetty from the Mandovi Bridge side 

Major ecological features of the Malim Jetty and nearby are as given below:  

Mangroves ecosystem, Saline river water interface, as we move ahead along the NE side of river 

bank, after Chorao Islands (Dr. Salim Ali Bird Sanctuary) we reach at the estuarine ecosystem 
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area, which receives sweet water from the inland river network. There are many micro 

discharges of surface runoff during rainy season and micro inlets at various points exchanging 

surface runoff and other fresh water to and fro during tidal actions. Discharge outlets of liquid and 

solid wastes are evident from various activities and households along the Mandovi river banks.  

The immediate hill behind jetty towards Porvorim has very high steep slope ( about 47 mtrs height 

within 300 meters distance but also has thick green cover) but due to the highway along hill sides, 

erosion cannot be ruled out in spite of RCC wall embankments made on roadsides. There are 

endemic tall trees, bushes, creepers, etc. on the mountain with thick and green canopy evident of 

small green patch still amidst crowded haphazard and unplanned urban slums beyond the hill.   

Activities at Malim Jetty which is the only fishing jetty in study area and is major revenue 

contributor to VP Penha de Franca as per the sources of VP PDF.   

 This jetty is busy from 4 am in morning (first lot of trawlers arrive) onwards till 9 pm in the 

night. Second lot of trawlers arrive at about 3 pm. A trawler may take time ranging from 4-10 hrs 

to 10 – 15 days to return with fish catch. Trawler master needs to carry his crew along with 

sufficient fuel, ice for fish preservation, fishing nets, tools, safety gadgets, sufficient food for all 

and routine necessities.  

 This sector is functional all-round the year except during the fishing ban period which begins 

from June 15, in view of the spawning period of aquatic life and mostly continues till July 31. 

 Presently, over 300 trawlers are operating from the Malim jetty and the work of extending this 

jetty by another 50 meters is ongoing.  

 Goa presently has about 1,150 registered fishing trawlers with 825 of them in operation. A drop 

has also been registered in the quantity of inland fish catch in the last few years. ( Source – Jetty 

Sources) 
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 The only one good impact of reduced fish availability on ecology is that wastage / rejection is 

reduced but the main economic uncertainty is concern for trawler owners. Besides need of space 

is more and expansion is awaiting the start of work. 

There is impact of human activity like fishing jetty on ecosystems along the coast which needs 

proper planning, implementation and monitoring mechanism. This study will help various stake 

holders to be more responsible towards ecosystem, authorities to have better improvement & 

planning for future, neighbouring stakeholders could look for quality of life, sustainability to 

ecosystems and long term sustenance of activity to those, who are directly involved and dependent 

on fishing jetty. 

Fishing activity and Jetty operations are both contributing to the growth of primary economy. In 

addition to the earning through direct sale of fish and allied dependant service providers, Village 

Panchayat Penha De Franca (VPPDF) also receives 1% additional grants (this grant was received 

in the past as direct Octroy by VPPDF before 2004 – About 2 % to Govt.) which is presently 

received from directorate of panchayat. 

The amount is about 40 lakhs per annum (about 10% of annual budget of VPPDF). Three 

petrol/diesel fuel outlets at Malim (One by River & Navigation Dept (RND) and two diesel pumps 

of Mandovi Fisheries Cooperative Society are the main payers. 

 (Source VPPDF records and interviews with past and present VPPDF Panchayat staff and 

members)  

Few photos of marine biodiversity seen at Malim Jetty are given below. It is important to note that 

the species have been received from far off waters and do not belong to the Study Area           
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Indian Giant Perch  Jumbo Tiger Prawn  

Shark Fish Silver Pomphret 

Solar Prawns Sole Fish 
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 Above shown are some of the species and there is exhaustive numbers which will require separate 

study for assessment of marine species received at various jetties in Goa. 

2.11  Role of coastal /riverine ecosystems: The ecosystems in the study area have significant 

roles in securing various life & livelihood support systems. Few important roles of these 

ecosystems are given below. 

• Protection & shielding the landmasses and populations from natural disasters such as storms, 

hurricanes, tsunamis etc.  

Whip Fin Fish Lady Fish 

Croaker Fish 
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• Providing climate change resiliency to the area by way of stabilization of various physiological 

processes and by way of biogeochemical cycles e.g. green areas are major carbon sinks.   

• Conserving various unique ecosystems, species and genetic pool constituting biodiversity of the 

area which has immense ecological as well as economic importance.   

• Acts as significant interface between aquatic and terrestrial systems whereby dynamic aquifers 

below ground and surface waters carry nutrients, seeds, etc. to enable exchange of biotic and 

abiotic components to maintain equilibrium. 

• The study area, by virtue of existence of various ecosystems, has bountiful resources and by 

tradition, most of the riverbank communities have fishing occupation.    

• The forest areas and plateau grasslands support terrestrial biodiversity and also maintain balance 

in food web and trophic levels. The entire life support systems to which humans are central can 

sustain only if the planned development is sustainably achieved or else various quarantines and 

equilibriums of nature will cause irreversible damage to the socio-economic environment of the 

area. 

 Ecosystem services are innumerable and only understood better when detailed research is carried 

out. 
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Chapter III – Research Methodology 

 

3.1 General Introduction, Data Sources and Methodology  

3.2 Questionnaire by Shri. Pradip Sarmokadam for research purpose 

3.3 Multidisciplinary approach in planning of the pilot project 
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3.1   General Introduction, Data Sources and Methodology  

Data Sources range from internet sources, books, published / unpublished research papers / 

write-ups from known and reliable sources and from knowledge assimilated from various 

conferences, seminars, lectures, meetings, interaction with all levels of professionals and others 

involved in the areas of relevance. Most important statements are those derived from 

experiences during actual planning, execution, review and presentations to various 

stakeholders. 

Various data sources are quoted at the points wherever statements are used. The detailed list of 

al URLs and references is given in list of references. 

Methodology: 

Coursework was successfully completed and certificate was received dated 15th February 2013. 

After completion of coursework, literature review and compilation of field observations 

commenced. Some main sources are as given below. 

 Information downloaded from various important websites. Their records are 

maintained with URLs (Universal Resource Locators) and date of download.  

 Referred the books related to the research topic.  

 Referred to the research articles, thesis and journals to explore existing work 

already carried out in this field. 

 Contacted various intellectuals and researchers in this field and libraries like NIO, 

Goa University etc. Wrote letters to concerned departments like Goa State Pollution 

Control Board regarding information sharing. 

 Field visits were carried out with renowned experts from coastal geomorphology, 

ecology, waste management and other areas. Their valuable inputs have also inspired 

and resulted in new ideas. As a researcher and project in charge, it was routine to visit 

the study area everyday morning around 6am to 8:30am for over 2 years.  
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During compilation of field observations and literature review, it was realized that there is need 

to conduct actual survey of the locality specific to this site as per the types / pattern density of 

housing in order to arrive at actual successful solid waste collection system.  

State of the art maps, top sheet analysis, elevation maps, study area measurement, 

measurement of various land uses were also done by using AutoCAD and overlay techniques 

and by learning professional software and by involving experts. Use of latest tools & google 

earth features is evident in the maps attached. 

It was also realized that there is need to study existing provisions by government bodies in 

solid waste management. Therefore, few Departments visited repeatedly like, Directorate of 

Panchayat to understand Rural Garbage Scheme 2005 and other related acts. There was need 

felt to interact with more individuals working in this field in social as well as administrative 

areas dealing with solid waste in Goa. Survey map of complete village is obtained. 

In addition to daily visits for project supervision, started the visits to other wards where solid 

waste management had still not started with door to door waste collection. Understanding the 

study area more closely was main objective of these visits. Photos were extensively taken for 

the area and for overall project implementation.  

It was decided to develop the SWM (solid waste management) checklist for interested areas, 

which will help record keeping and continual improvement of managing such issue in future. 

Hence such checklist was developed. Most important part was carrying out working model 

acceptable to all the stake holders namely, Village Panchayat Penha de Franca Members, 

Project Funding Agency and Implementing Agency.  

During planning, implementation and post implementation stages of the project, all the family 

heads of 500 households were contracted by researcher as well as ward member (panchayat 

member) for purpose of awareness, interaction, involvement, feedback, cleanliness drives, 

education and also to understand the thought process which will enable us to decide our 
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strategy and future course of action for continuous improvement. Questionnaires were used 

during above exercise. Written feedback was taken with signatures and names only from most 

responsible local stakeholders with comprehensive and representative contents. These 

representative questionnaires were evaluated to record the responses. However all the decisions 

were based on consultations held with Village Panchayat Penha de France members, Team at 

Sociadade de Fomento especially Chairman and researcher along with execution team. 

Activities that were taken up are as below. 

1. Completed site specific actual survey of the locality specific to this site was conducted 

based on the types / pattern density of housing in order to arrive at actual successful solid 

waste collection system.  

2. More legislation like Rural Garbage Scheme 2005 and other related acts were studied. 

3. Researcher interacted with more individuals working in this field in social as well as 

administrative areas dealing with solid waste in Goa and elsewhere. 

4. Additional information along with survey map of complete village is studied and 

compiled. 

5. Developing working model by identifying & defining locality specific stakeholders.  

6. More legislation like Municipal Solid Waste Act 2000, Rural Garbage Scheme 2005 and 

other related acts were studied. 

7. Researcher interacted with more departments in addition to individuals working in this 

field in social as well as administrative areas dealing with solid waste in Goa and 

elsewhere. 

8. Additional information along with survey map of complete village is studied and 

compiled. 
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SWM (solid waste management) checklist is prepared for interested areas, which will help 

record keeping and continual improvement of managing such issue in future. Hence such 

checklist is developed and has scope for further modifications.   

In addition to local bodies and ULBs, I also visited several industries and developed 

comprehensive checklist. Industrial solid waste management is itself a separate area of study. 

Since the topic of research touches various interdisciplinary areas, it was decided to define the 

framework of research in order to arrive at manageable work. 

During the course of project, whatever lessons learnt or observations noted were recorded.  

Due to interdisciplinary nature of work, it was decided to confine the scope of this research 

work in areas as given below.  

1. Understanding the problem under study, understanding more about the existing research 

carried out by others, compiling prominent points from existing knowledge on the subject 

under consideration and most appropriately close references taken for analyzing problem 

under study. Understanding extent of the problem. 

2. Understanding ecological set up of the area - understanding environmental problems, 

prioritizing them and justifying selection of solid waste management issue as problem for 

the study. 

3. Systematic presentation of the efforts carried out in developing, implementing and 

reviewing solid waste management at Village Penha de Franca. Analysis of complete 

process and deriving inference from the observations and research. 

4. Understanding the stakeholders related and within the problem under study, 

understanding more about the wider perspective of research carried out by others, 

compiling prominent points from existing knowledge on the subject under consideration 

and most appropriately trying to specifically define extent of the problem. 
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5. Further research on understanding ecological set up of the area - understanding 

environmental problems, prioritizing them and justifying selection of solid waste 

management issue as problem for the study. 

6. Systematic presentation of the efforts carried out in developing, implementing and 

reviewing solid waste management at Village Penha de Franca. Analysis of observations 

and deriving inference from the observations and research. Started visiting the other 

states and areas including municipalities where solid waste management was at different 

levels of progress. Understanding the problems in the study area in comparison with 

other areas was main objective of these visits. Photos were extensively taken for the area 

and for overall project implementation.  

7. Starting implementation of working model by involving all the stakeholders.  

8. Further understanding practicalities of local legislative framework. 

9. Researcher involved more with stakeholders and intensive work including local data 

collection and daily work of project started with more close involvement of Village 

Panchayat Penha de Franca.  

10. Practical observations, reports, analysis of observations started. 

11. Successful implementation of existing working model by involving all the stakeholders.  

12. Further improvising model by incorporating the better practices. 

13. Researcher involved further with understanding of dynamics of problem by 

understanding Panjim model of waste management by Corporation of City of Panaji 

(CCP) and further intensive work including local data collection and daily work of 

project started with more close involvement of Village Panchayat Penha de Franca.  

14. Practical observations, reports, analysis of observations started. 

15. In addition to the daily presence on site for project supervision, I started meeting other 

project managers facing various issues, Village Panchayat member especially Shri. 
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Umesh Fadte provided great anchorage to the project by his involvement. Understanding 

the problems in the study area in comparison with other areas was main objective of 

these visits. Photos were extensively taken for the area and for overall project 

implementation.  

16. Evaluation of issues and positive points in implementation of existing working model by 

involving all the stakeholders.  

17. Further improvising model by incorporating the findings after consulting the 

stakeholders, mainly village panchayat members. 

18. Researcher involved further with understanding of dynamics of problem by interacting 

with various experts from the field of waste management and further intensive work 

including local data collection and daily work of project started with more close 

involvement of Village Panchayat Penha de Franca.  

19. Methodology used is literature survey, various publications, newspaper clips, field visits, 

information from various departments including fisheries department, river navigation 

dept., captain of ports, VP PDF (Village Panchayat Penha De Franca) questionnaire 

outcome by former village representatives, Shri. Umesh Fadte, Trawler Owner Josam 

Bude and his friends from Malim Jetty (detailed study was done on this significant 

activity). 

20. Practical observations, reports, analysis of observations started. 

21. Overall ecological set up of the study area, digitized scanned map and general 

information is compiled. Various ecological features including mangroves are described. 

22. Finalized points regarding implementation of waste management working model by 

involving all the stakeholders, were listed.  

23. Further documentation includes improvised model with lessons learnt and future scope. 
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24. Researcher concluded the understanding of dynamics of problem by interacting with 

various experts from the field of waste management including international experience 

on strategy and vision. Site specific recommendations for Village Panchayat Penha de 

Franca, are proposed.  

25. Practical observations, reports, analysis of observations concluded. 

26. Literature review, field observations concluded. 

Questionnaire – was circulated in hard copies amongst selected people, response from most 

sampled 7 individuals are recorded in Appendix V (to avoid duplication) and format is as 

attached below. However response and opinion of public was understood and noted during 

interaction with all sections of society during every morning site visit in the study area. 

Contents of Questionnaire are given below. 

3.2  Questionnaire by Shri. Pradip Sarmokadam for research purpose 

1. Name of information provider -  

2. Age -  

3. Gender – Male / Female 

4. Family Size  

5. Past system from Year 2000 till Year 2016 and Present System of garbage management at 

home -  

6. Past system from Year 2000 till Year 2016 and Present System of garbage management in 

village panchayat -  

Specific Information in addition to above for better understanding of the problem 

7.  What was ancestral or traditional method of garbage disposal in your area?  

8. When did you feel that the garbage handling, disposal or as problem became prominent? 

Which year approximately?   

9. What is the cause of problem according to you? 
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10. What could be the best way to solve the problem, according to you? 

11. Is there any effort taken by you, or anyone else in your area, according to you? What was 

the outcome of the effort? 

12. Did you feel that enough efforts are taken by your local governing body?   

13. Do you feel that efforts are taken by your local governing body will become successful?   

14. How much garbage approximately is generated daily from your house? In Kgs. do you 

segregate at source? Yes / No, If no, then Why? How many categories do you segregate and 

which are they? Do you feel that segregation at source is important? Why?  

15. What is your prediction for future of garbage problem in your area?  

16. Do you feel that public participation is necessary for the success?  

Any other important view or expectation regarding garbage issue?  

Thanks for the information.  

Yours, Truly 

Pradip Sarmokadam 

You may also write for your valuable inputs to pradipskadam@gmail.com, to support the 

research and for developing effective strategic inputs to decision makers in the field of 

environment. Your views shall be duly acknowledged. Please attach separate sheet or send 

email for providing more information, if any. 

--------------------------------------------------------------------------------------------------------- 

Note: Information and concepts developed during the research work by researchers, are results 

of over 7 years of assimilation of thoughts by various sources of knowledge including 

individuals, books, internet, project professionals, suggestions received from members of 

public, workers and supervisors associated with projects and experience gained by self during 

implementation. Every instance has contributed to the learning process and every place visited 

mailto:pradipskadam@gmail.com
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was looked at as reference to the study area. Hence it gave a new outlook to understand deeper 

aspect of the issue / problem under study. 

3.3  Multidisciplinary approach in planning of the pilot project: 

In order to understand the various stakeholders involved in the problem, it was decided to 

document and analyse various activities which were carried out while setting up pilot solid 

waste management project at Penha de Franca.  

Various activities were recorded chronologically and criteria for selection of pilot study were 

recorded. Basic questions are listed down which will decide the milestones and direction of 

research to be carries out.  

In addition to the daily presence on site for project supervision, researcher started meeting 

workers, Village Panchayat members and active stakeholders at different levels of progress. 

Understanding the problems in the study area in comparison with other areas was main 

objective of these visits. Below given are some important broad considerations made during 

planning of the project. 

• Community support is vital and decisive for success of any SWM project  

•  It enables segregation at source  

•  Communities need to be trained and sensible in segregating waste at home 

•  Reduction in complexities for garbage handling  

•  Manpower / Technology costs for post collection sorting is reduced 

•  More value of dry and recyclable waste  

•  Methods of biodegradable waste treatment become more effective  

•  Maximum categories of waste sorting , Minimum harm to environment 

•  Readiness by all interested parties in handling waste segregated at source 

Interdisciplinary approach of this study – Justification: The subject / topic is by & large 

interdisciplinary as it not only involves ecological inputs, technology selection, and 
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understanding of various scientific methods of treatment but also management of community 

system takes equally important position. Selection of solution needs to consider site specific 

factors such as rainfall, topography, humidity, temperature variation etc. which are dependent 

on geographical aspects.    

Geographical Implications of Solid Waste Management – Selection of the solid waste 

management solutions or methods are dependent on geography of the area where the solution is 

sought. 

Important factors to be considered are altitude, humidity, rainfall, topography of the area and 

actual location with surrounding ecological set up. 

Methodology and technology used for preparing elevation maps and other topographic 

analysis: 

Software Used, Arc GIS 10.3, Google Earth, TCX Converter, Data 

Aster Dem Data: data accessed 2nd February 2017 

Elevation Points from Google Earth 
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Chapter IV – Analysis and Interpretation 

4.1      Solid waste situation  

4.2      Composition of Municipal Solid Waste in India 

4.3     “Problem of solid waste mismanagement and effects on environment & 

health  

   a)     Legal & Statutory framework " 

4.3b)   Few important legal terms  

4.3c)   Effects of solid waste mismanagement on health  

4.3d)   Environmental effects of solid waste mismanagement  

4.4      Toxics and xenobiotics  
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4.1   Solid waste situation  

 

 
Above photographs show significant sites and features of solid waste sites (Source –Internet) 

Below given are few pics of solid waste problem observed by researcher elsewhere in different 

situations and the ways in which it is dealt. 
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Above pics shows storage of packed waste at Shimla in Himachal Pradesh amidst pristine 

environmental set up. Below given is the photograph showing instructions and well-designed 

waste disposal bins. For a tourism based area, everything needs to be aesthetically designed. 

 

General Introduction. 

“Large Marine Ecosystems (LMEs) are relatively large areas of ocean space of approximately 

200,000 km² or greater, adjacent to the continents in coastal waters where primary productivity 

is generally higher than in open ocean areas.” (Source: http://www.lme.noaa.gov/)  

“As per IUCN (International Union for Conservation of Nature)Summary of challenges and 

threats in coastal and marine ecosystems include: 

Overexploitation of coastal & marine resources, Loss of biodiversity, Environmental 

degradation, Pollution, Coastal erosion, Low levels of investment in alternative coastal 

livelihood programs, Mariculture, Tourism, Governance, Lack of institutional coordination.  
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Monitoring, control and surveillance (MCS) of fishing operations, Illegal, unregulated and 

unreported (IUU) catches, those threats are further exacerbated by impacts of climate changes 

and recent evidence of the regions propensity to extreme events such the tsunami and other 

natural disasters. And Indicators of Changing Ecosystem State are: Productivity, Fish and 

Fisheries, Pollution, Socioeconomic & Governance.”(Source – IUCN,PPT 2004) 

“Despite recent progress, access to improved sanitation remains far lower in India compared to 

many other countries with similar, or even lower, per capita gross domestic product. 

Bangladesh, Mauritania, Mongolia, Nigeria, Pakistan, and Viet Nam—all with a lower gross 

domestic product per capita than India” 1—are just a few of the countries that achieved higher 

access to improved sanitation in 2006.2 

“In rural areas, the scale of the problem is particularly daunting, as 74% of the rural population 

still defecates in the open.” 3 

(Source: ADB, 2009, WDI, 1 - As measured by purchasing power parity (current international 

$). 2- World Development Indicators. 2006 and 3 - Ibid.) 

“As the world hurtles toward its urban future, the amount of municipal solid waste (MSW), one 

of the most important by-products of an urban lifestyle, is growing even faster than the rate of 

urbanization. Ten years ago there were 2.9 billion urban residents who generated about 0.64 kg 

of MSW per person per day (0.68 billiontonnes per year). This report estimates that today these 

amounts have increasedto about 3 billion residents generating 1.2 kg per person per day (1.3 

billion tonnesper year). By 2025 this will likely increase to 4.3 billion urban residents 

generatingabout 1.42 kg/capita/day of municipal solid waste (2.2 billion tonnes per year). 

Poorly managed waste has an enormous impacton health, local and global environment, and 

economy; improperly managed waste usually results in down-stream costs higher than what it 

would have cost to manage the waste properly in the first place. The global nature of MSW 



Page 98 of 223 
 

includes its contribution to GHG emissions, e.g. the methane from the organic fraction of the 

waste stream, and the increasingly global linkages of products,urbanpractices, and the 

recycling industry.` Waste composition is influenced by factors such as culture, economic 

development, climate,and energy sources; composition impacts how often waste is 

collected and how it is disposed.Low-income countries have the highest proportion of 

organic waste.Paper, plastics, and other inorganic materials make up the highest 

proportion of MSW in highincomecountries.” (Source: World Bank 2012, GRSWM) It is 

very important to note that in above mentioned world bank report C&D waste ( Construction & 

Demolition Waste) is not included unless specificallyidentified. A separate case-by-case review 

isrecommended for specific cities.Basically solid waste could be classified as organic and 

inorganic or biodegradable and non biodegradable. Besides this there are other categries 

such as biomedical waste, slaughter waste, toxic waste, high volume low toxic, low volume 

high toxic, e-waste, plastic, scrap, metal, glass, combinex complex waste, soiled and mixed 

waste and many other types based on its chemical, physical or biological composition , 

degradability or commercial / recyclable value. The classification or evaluation depends upon 

the interested party looking at the waste.  

“ Global way of classification of municipal waste is as given below.  

Organic Waste - Food scraps, yard (leaves, grass, brush) waste, wood, process residues 

Paper - Paper scraps, cardboard, newspapers, magazines, bags, boxes, wrapping paper, 

telephone books, shredded paper, paper beverage cups.  

Strictly speaking paper is organic but unless it is contaminated by food residue, paper is not 

classified as organic.Plastic Bottles, packaging, containers, bags, lids, cups, Glass Bottles, 

broken glassware, light bulbs, colored glass, Metal Cans, foil, tins, non-hazardous aerosol cans, 

appliances (white goods), railings, bicycles, Other Textiles, leather, rubber, multi-laminates, e-

waste, appliances, ash, other inert materials. 
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Methods of treatment evaluated based on income : Landfilling and thermal treatment of waste 

are the most common methodsof MSW disposal in high-income countries.Although uantitative 

data is not readily available, most low- and lower middle-income countries dispose of their 

waste in open dumps.Several middle-income countries have poorly operated landfills; disposal 

shouldlikely be classified as controlled dumping.” 

 

(Source: World Bank 2012, GRSWM) 

 

( Source – ASSOCHAM Publication on Waste Management in India – Shifting Gears, by 

PWC, March 2017)   

India produces 42.0 million tons of municipal solid waste annually at present. Per capita 

generation of waste varies from 200 gm to 600 gm per capita / day. Average generation rate at 

0.4 kg per capita per day in 0.1 million plus towns. Collection efficiency ranges from 50% to 
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90% of the solid waste generated. Urban Local Bodies spend around Rs.500/- to Rs.1500/- per 

ton on solid waste management of which,*60-70% of the amount is on collection alone, *20% 

- 30% on transportation, *Hardly any fund is spent on treatment and disposal of waste. Crude 

dumping of waste is general practice in most of the cities. 

Major issues -Storage of waste at source is lacking, Domestic waste is thrown on streets, 

Trade waste thrown on roads / streets, Construction & demolition debris left unattended, Bio-

medical waste is disposed in municipal waste stream, Industrial   waste   is disposed in open 

areas, Segregation of recyclable waste at source is not done, Primary collection of waste isnot 

doneat place of generation. Design & location of municipal waste storage depots is not 

scientific and is inappropriate resulting in littering of garbage, Street sweeping is not done 

regularly, Waste transportation done in open vehicles, Waste processing partially practised in 

35 urban local bodies only, Final disposal is done through crude dumping, Rag pickers collect 

recyclables from municipal bins / dumpsites and litter the waste causing insanitary conditions 

Urbanization and SWM - India’s Population = 1027 Million, (As per 2001 Census), Urban 

Population =285Million, Urban Areas =5161 (Cities / Towns) 

 

Above Graphical Representation Shows Urban Population (2001 Census) 

Magnitude of problem in India - Estimated waste generation is 1, 00,000 MT/day / In Goa 

around 1200-2000 MT per day (approx. as per newspaper statistics), Per capita waste 

generation ranges between 0.20 to 0.60 kg. / In Goa 1-1.7 Kg per day per head, Per capita 

waste generation increasing by 1.3% per annum, With urban population increasing between 3 – 
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3.5% per annum, Yearly increase in waste generation is around 5% annually, (Source of above 

information – CPCB and MoUD – Govt. of India) 

4.2    Composition of Municipal Solid Waste in India as per CPCB 

Composition of Municipal Solid Waste 

Description 

Percentage 

by Weight 

Vegetable, leaves                 40.15 

Grass                                       3.8 

Paper                                       0.81 

Plastic                                    0.62 

Glass/ceramics                      0.44 

Metal                                       0.64 

Stones/ashes                          41.81 

Miscellaneous                        11.73 

Source – CPCB 

Table 3 
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The salient features of Goa State with respect to Solid Waste are as below.Profile and 

Demography is given below as per 2001 census and subsequent (Source – GSPCB) 

 

Projections of MSW up to 2033 by GSPCB is as given in below table 

 

* Total quantity of MSW is considered including all villages and small towns. 

As per CPHEEO website extracts, it was the outbreak of an epidemic in the city of Surat 

(Gujarat) in 1994, which actually threw light on the appalling condition and realities regarding 

solid waste management services. This provided a renewed impetus to the efforts of the 

Government.  A ‘High Powered Committee (Bajaj Committee, Member Planning 

Commission)’ was constituted in 1995, which made a number of wide ranging 

recommendations including waste segregation at source, primary collection, levying of user 

charges, use of appropriate equipments and vehicles, focus upon sanitary land filling & 

composting and encouraging public private partnership (PPP) on a pilot basis. The early 

initiatives of Government of India on urban solid waste management primarily focused on 

promoting composting of urban municipal solid waste. 
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Waste Generation Statistics are as given in table below (Source – GSPCB) 

 

 
Physical composition of MSW as per GSPCB for Panjim City is given in below table 

Constituent Type 

Percentage of 

Constituents 
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Physical composition of MSW as per GSPCB for Panjim City is given in below table 

 

 
It is interesting to see the mention of our project at VPPDF by GSPCB in its report for VP 

PDF.  

COMPOSITION OF WASTE IN STUDY AREA AS A RESULT OF OUR STUDY 

 

Above trends in composition of waste at international, national level and study area shows that 

different communities have different composition depending upon food habits, lifestyle of 

people, economic status – wasteful cultures, urban and working populations with parcel take 

away lifestyles, use and throw culture will have different patterns. 
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Various possible reasons behind the problem - Lack of planning for waste management while 

planning townships, Lack of proper institutional set up for waste management, planning and 

designing in urban local bodies, Lack of technically trained manpower, Lack of community 

involvement, Lack of expertise and exposure to city waste management using modern 

techniques / best practices, Lack of awareness creation mechanism, Lack of Management 

Information Systems, Lack of funds with ULBs, Indifferent attitude of ULBs to levy user 

charges and sustainability. 

It is the product of unplanned and ever-growing urbanization, Changing food habits, packed 

foods, Wastage of food, Excessive storage in refrigerators, not in my backyard…attitude, 

waiting for emergency to occur to initiate action. 

Failure of system of solid waste collection, handling, treatment and value addition. 

4.3   Problem of solid waste mismanagement and effects on environment & health 

4.3 a) Legal &Statutory framework for waste management in India and Goa - three 

important notifications were issued by Ministry of Environment and Forests, Govt. of India, 

which are Bio Medical Waste (Management and Handling) rules, July 1998; Municipal Solid 

Wastes (Management and Handling) rules, September2000;Recycled Plastic Manufacture and 

usage Rules 1999. 

Central Pollution Control Board of India (CPCB) and State Pollution Control Board of Goa 

State (GSPCB) are the statutory and regulatory bodies mandated with powers to implement the 

existing legal framework, make rules by involving various stakeholders and agencies. The 

regulatory framework is made by CPCB for Municipal Solid Waste Management & Handling 

Rules 2016, Hazardous Waste (Management, Handling & Transboundary Movement) Rules, 

2016, Bio-Medical Waste Management Rules 2016, Plastic Waste Management Rules, 2016, 

E- Waste (Management) Rules, 2016&Batteries (Management and Handling) Rules, 2001 as 

Amended in 2010.  
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Municipal Waste Management in India is regulated by very strong legislation and concepts 

like extended manufacturers responsibility are important dimensions of sustainability added in 

the ambit of law. Previously it was MSW Management & Handling Rules 2000 and 

subsequently 2016. These rules stipulate that all urban local bodies are responsible for proper 

collection, storage, transportation, processing and disposal of the municipal wastes. Only the 

residual inert material after due processing of waste are to be (treated) disposed off into a 

sanitary landfill in accordance with these rules. The rules advocate the use of composting, bio-

methanation, palletisation with or without energy recovery and other thermal processes for 

adoption as processing techniques for municipal wastes. However, there is a cautious approach 

when it comes to advance techniques of incineration, thermal co-processing, waste to fuel etc. 

and rightly so till these techniques are tried and tested over period of time. 

4.3 b)  Few important legal terms used throughout the thesis are given below with definitions 

and significant extracts from Municipal Solid Waste Rules 2016 (MSW-2016) and Plastic 

Waste Management Rules, 2016 (PWM -2016) are also given for the ease of understanding and 

reference. 

Rule 2 of MSW Rules, 2016 mentions applicability of the rules as – “Application - These 

rules shall apply to every urban local body, outgrowths in urban agglomerations, census 

towns as declared by the Registrar General and Census Commissioner of India, notified areas, 

notified industrial townships, areas under the control of Indian Railways, airports, airbases, 

Ports and harbours, defence establishments, special economic zones, State and Central 

government organisations, places of pilgrims, religious and historical importance as may be 

notified by respective State government from time to time and to every domestic, institutional, 

commercial and any other non-residential solid waste generator situated in the areas except 

industrial waste, hazardous waste, hazardous chemicals, bio medical wastes, e-waste, lead acid 

batteries and radio-active waste, that are covered under separate rules framed under the 
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Environment (Protection) Act, 1986." local body” for the purpose of these rules means and 

includes the municipal corporation, nagarnigam, municipal council, nagarpalika, 

nagarPalikaparishad, municipal board, nagar panchayat and town panchayat, census towns, 

notified areas and notified industrial townships with whatever name they are called in different 

States and union territories in India; "solid waste" means and includes solid or semi-solid 

domestic waste, sanitary waste, commercial waste, institutional waste, catering and market 

waste and other non-residential wastes, street sweepings, silt removed or collected from the 

surface drains, horticulture waste, agriculture and dairy waste, treated bio-medical waste 

excluding industrial waste, bio-medical waste and e-waste, battery waste, radio-active waste 

generated in the area under the local authorities and other entities mentioned in rule 2; 

“Biodegradable waste “means any organic material that can be degraded by micro-

organisms into simpler stable compounds; “non-biodegradable waste” means any waste that 

cannot be degraded by micro-organisms into simpler stable compounds; "leachate" means the 

liquid that seeps through solid waste or other medium and has extracts of dissolved or 

suspended material from it; “sorting” means separating various components and categories of 

recyclables such as paper, plastic, cardboards, metal, glass, etc., from mixed waste as may be 

appropriate to facilitate recycling;"bio-methanation" means a process which entails enzymatic 

decomposition of the organic matter by microbial action to produce methane rich biogas; 

“buffer zone” means zone of no development to be maintained around solid waste processing 

and disposal facility, exceeding 5 TPD of installed capacity. This will be maintained within 

total and area allotted for the solid waste processing and disposal facility. “Combustible 

waste” means non-biodegradable, non-recyclable, non-reusable, non-hazardous solid waste 

having minimum calorific value exceeding 1500 kcal/kg and excluding chlorinated materials 

like plastic, woodpulp, etc;"door to door collection" means collection of solid waste from the 

door step of households, shops, commercial establishments , offices , institutional or any other 
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non-residential premises and includes collection of such waste from entry gate or a designated 

location on the ground floor in a housing society , multi storied building or apartments , large 

residential, commercial or institutional complex or premises; “handling” includes all activities 

relating to sorting, segregation, material recovery, collection, secondary storage, shredding, 

baling, crushing, loading, unloading, transportation, processing and disposal of solid wastes; 

"disposal" means the final and safe disposal of post processed residual solid waste and inert 

street sweepings and silt from surface drains on land as specified in Schedule I to prevent 

contamination of ground water, surface water, ambient air and attraction of animals or birds; 

"composting" means a controlled process involving microbial decomposition of organic 

matter;  “co-processing” means use of non-biodegradable and non-recyclable solid waste 

having calorific value exceeding 1500k/cal as raw material or as a source of energy or both to 

replace or supplement the natural mineral resources and fossil fuels in industrial processes; 

“decentralised processing” means establishment of dispersed facilities for maximizing the  

processing of biodegradable waste and recovery of recyclables closest to the source of 

generation so as to minimize transportation of waste for processing or disposal; “Dump sites” 

means a land utilised by local body for disposal of solid waste without following the principles 

of sanitary land filling; “facility” means any establishment wherein the solid waste 

management processes namely segregation, recovery, storage, collection, recycling, 

processing, treatment or safe disposal are carried out; 

“Extended producer responsibility” (EPR) means responsibility of any producer of 

packaging products such as plastic, tin, glass and corrugated boxes, etc., for environmentally 

sound management, till end-of-life of the packaging products;(As per MSW-2016) 

“Extended producer’s responsibility” means the responsibility of a producer for the 

environmentally sound management of the product until the end of its life;(As per PWM -

2016)  
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“Producer” means persons engaged in manufacture or import of carry bags or multi-layered 

packaging or plastic sheets or like, and includes industries or individuals using plastic sheets or 

like or covers made of plastic sheets or multi-layered packaging for packaging or wrapping the 

commodity; “Multi-layered packaging” means any material used or to be used for packaging 

and having atleast one layer of plastic as the main ingredients in combination with one or more 

layers of materials such as paper, paper board, polymeric materials, metalised layers or 

aluminium foil, either in the form of a laminate or co-extruded structure;(As per PWM -2016) 

“Institutional waste generator” means and includes occupier of the institutional buildings 

such as building occupied by Central Government Departments, State Government 

Departments, public or private sector companies, hospitals, schools, colleges, universities or 

other places of education, organisation, academy, hotels, restaurants, malls and shopping 

complexes; “plastic” means material which contains as an essential ingredient a high polymer 

such as polyethylene terephthalate, high density polyethylene, Vinyl, low density polyethylene, 

polypropylene, polystyrene resins, multi-materials like acrylonitrile butadiene styrene, 

polyphenylene oxide, polycarbonate, Polybutylene terephthalate; "recycling" means the 

process of transforming segregated plastic waste into a new product or raw material for 

producing new products; (As per PWM -2016) 

It is most important to note that in the regulatory framework maximum concerns are covered, 

yet the ground situation is taking immense time to show the difference. It is therefore important 

to note the responsibility of waste producer which are given below as extracted from MSW – 

2016.  

“Rule 4 Duties of waste generators. - (1) every waste generator shall,- 

(a) Segregate and store the waste generated by them in three separate streams namely bio-

degradable, non-biodegradable and domestic hazardous wastes in suitable bins and handover 
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segregated wastes to authorised waste pickers or waste collectors as per the direction or 

notification by the local authorities from time to time; 

(b) Wrap securely the used sanitary waste like diapers, sanitary pads etc., in the pouches 

provided by the manufacturers or brand owners of these products or in a suitable wrapping 

material as instructed by the local authorities and shall place the same in the bin meant for dry 

waste or non- bio-degradable waste; 

(c) Store separately construction and demolition waste, as and when generated, in his own 

premises and shall dispose off as per the Construction and Demolition Waste Management 

Rules, 2016; and 

(d) Store horticulture waste and garden waste generated from his premises separately in his 

own premises and dispose of as per the directions of the local body from time to time. 

(2) No waste generator shall throw, burn or burry the solid waste generated by him, on streets, 

open public spaces outside his premises or in the drain or water bodies. 

(3) All waste generators shall pay such user fee for solid waste management, as specified in the 

bye-laws of the local bodies. 

(4) No person shall organise an event or gathering of more than one hundred persons at any 

unlicensed place without intimating the local body, at least three working days in advance and 

such person or the organiser of such event shall ensure segregation of waste at source and 

handing over of segregated waste to waste collector or agency as specified by the local body. 

(5) Every street vendor shall keep suitable containers for storage of waste generated during the 

course of his activity such as food waste, disposable plates, cups, cans, wrappers, coconut 

shells, leftover food, vegetables, fruits, etc., and shall deposit such waste at waste storage depot 

or container or vehicle as notified by the local body. 

(6) All resident welfare and market associations shall, within one year from the date of 

notification of these rules and in partnership with the local body ensure segregation of waste at 
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source by the generators as prescribed in these rules, facilitate collection of segregated waste in 

separate streams, handover recyclable material to either the authorised wastepickers or the 

authorised recyclers. The bio-degradable waste shall be processed, treated and disposed off 

through composting or bio-methanation within the premises as far as possible. The residual 

waste shall be given to the waste collectors or agency as directed by the local body. 

(7) All gated communities and institutions with more than 5,000 sqm area shall, within one 

year from the date of notification of these rules and in partnership with the local body, ensure 

segregation of waste at source by the generators as prescribed in these rules, facilitate 

collection of segregated waste in separate streams, handover recyclable material to either the 

authorised waste pickers or the authorized recyclers. The bio-degradable waste shall be 

processed, treated and disposed off through composting or bio-methanation within the premises 

as far as possible. The residual waste shall be given to the waste collectors or agency as 

directed by the local body. 

(8) All hotels and restaurants shall, within one year from the date of notification of these rules 

and in partnership with the local body ensure segregation of waste at source as prescribed in 

these rules, facilitate collection of segregated waste in separate streams, handover recyclable 

material to either the authorised waste pickers or the authorised recyclers. 

The bio-degradable waste shall be processed, treated and disposed off through composting or 

bio-methanation within the premises as far as possible. The residual waste shall be given to the 

waste collectors or agency as directed by the local body.” (Extract from MSW – 2016) 

Current status of Solid Waste Management in India 

The MSW Rules came into being in year 2000, a reasonable time has since then passed 

allowing for the percolation of these rules, through the administrative hierarchy for 

implementation. However, the level of compliance for mandatory processing has been dismal. 

The level of compliance is put around 9% on the mandatory processing front in India17. None 
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of the major metros have any projects of significant scale of Solid Waste processing into 

operation. Capacity built up in the compost processing sector is on rise but the problems on 

account of seasonal nature of business, applicability to large capacities in view of geographical 

limitations on marketing front persist. Thus, it is not surprising that dumping of wastes and 

open burning continues at places like Hyderabad, Pimpri and elsewhere. The dump sites are 

eyesore, inviting public indignation with open burning and leachate overflowing. 

Besides regulatory framework, there are recommendations made by the Hon. Supreme Court 

of India Committee on Solid Waste Management for improvement of the situation in India 

includes  - All Food and biodegradable waste should be composted; recyclable waste should be 

passed on to the recycling industry; and only rejects should be land filled in a scientific 

manner; Decentralized composting with public and NGO’s/CBO’s participation should be 

encouraged wherever possible; Caution against using unproven technologies should be 

observed. Local Bodies are advised not to adopt expensive technologies of Power generation, 

fuel pelletization, incineration etc. until they are proven sound under Indian conditions. 

Outsourcing of all activities under Solid Waste Management Services recommended by 12th 

Finance Commission for using grants, ULBs to concentrate on segregation of waste at source, 

Waste processing like composting, bio-methanation should be done through public-private 

partnerships/private sector, Final disposal viz. sanitary land filling to be done under public 

private partnerships / private sector. However suitable alternative for landfill needs to be 

devised. Bio-medical waste to be managed by Central Bio- Medical Waste Management 

Facilities. 

E-Waste (Management) Rules, 2016came into force from the 1st day of October, 2016. These 

rules shall apply to every manufacturer, producer, consumer, bulk consumer, collection centres, 

dealers, e-retailer, refurbisher, dismantler and recycler involved in manufacture, sale, transfer, 

purchase, collection, storage and processing of e-waste or electrical and electronic equipment 
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listed in Schedule I, including their components, consumables, parts and spares which make the 

product operational but shall not apply to -(a) used lead acid batteries as covered under the 

Batteries (Management and Handling) Rules, 2001 made under the Act; 

(b) micro enterprises as defined in the Micro, Small and Medium Enterprises Development 

Act, 2006 (27 of 2006); and(c) radio-active wastes as covered under the provisions of the 

Atomic Energy Act,1962 (33 of 1962) and rules made there under. 

Plastic Waste Management Rules, 2016 - These rules shall apply to every waste generator, 

local body, Gram Panchayat, manufacturer, Importers and producer.(2) The rule 4 shall not 

apply to the export oriented units or units in special economic zones, notified by the Central 

Government, manufacturing their products against an order for export: Provide this exemption 

shall not apply to units engaged in packaging of gutkha, tobacco and pan masala and also to 

any surplus or rejects, left over products and the like. 

Bio-Medical Waste Management Rules, 2016 - These rules shall apply to all persons who 

generate, collect, receive, store, transport, treat, dispose, or handle bio medical waste in any 

form including hospitals, nursing homes, clinics, dispensaries, veterinary institutions, animal 

houses, pathological laboratories, blood banks, Ayush hospitals, clinical establishments, 

research or educational institutions, health camps, medical or surgical camps, vaccination 

camps, blood donation camps, first aid rooms of schools, forensic laboratories and research 

labs. 

Batteries (Management and Handling) Amendment Rules, 2010 - These rules shall apply to 

every manufacturer, importer, re-conditioner, assembler, dealer, recycler, auctioneer, consumer 

and bulk consumer involved in manufacture, processing, sale, purchase and use of batteries or 

components thereof. 
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Hazardous Waste (Management, Handling & Transboundary Movement) Rules, 2016 - 

Hazardous Waste Management Rules are notified to ensure safe handling, generation, 

processing, treatment, package, storgae, transportation, use reporcessing, collection, 

conversion, and  offering for sale, destruction and disposal of Hasardous Waste. These Rules 

came into effect in the year 1989 and have been amemded later in the years 2000, 2003 and 

with final notification of the Hazardous Waste (Management, Handling and Transboundary 

Movement) Rules, 2008 in supersession of former notification. The Rules lay down 

corresponding duties of various authorities such as MoEF, CPCB, State/UT Govts., 

SPCBs/PCCs, DGFT, Port Authority and Custom Authority while State Pollution Control 

Boards/ Pollution Control Committees have been designated with wider responsibilities 

touching across almost every aspect of Hazardous wastes generation, handing and their 

disposal. CPCB has published list of about 35 hazardous waste contaminated dump sites in 

India, fortunately, Goa doesn’t have any one so far. 

Below given is important information specific to goa extracted from GSPCB report 

regarding statutory and legal information. 

“Court Directives dated - 8th April 2009 - Further time of 6 months is given to 11 municipal 

councils namely Bicholim, Quepem, Ponda, Canacona, Cuncolim, Curchorem, Margao, 

Sanguem, Sanquelim, Pernem and Corporation of Panjim to report full compliance with 

directions dated 09-07-2008.Maupsa and Valpoi do not have authorized sites for treatment of 

garbage and disposal of inert / residual wastes as per interim directions dated 09-07-2008, we 

grant time of six months to acquire the site and to report full compliance. GSPCB has 

identified 189 establishments as source of biodegradable waste and 144 out of them have been 

inspected. We direct the pollution control board to complete the process of verification within 

two months and submit report. The Court Matter is still Subjudice. 
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Initiatives at Village Panchayat level - In order to tackle the garbage problem in the village 

Panchayats, the department is implementing the “Goa Rural Garbage Scheme 2005”. 134 

village have identified the land site for collection and treatment of the garbage. Further, 75 

proposals have been cleared by the Goa Pollution Control Board and the same are being 

processed for land acquisition purpose. 

Urban development Achievements - Solid Waste Management Plan is introduced in the 

Municipal areas in order to provide clean environment and freedom from menace of garbage. 

There is a proposal which will cater to the needs of councils and village panchayats. 

Tetrapak Initiative: Tetrapak packaging was not collected in Goa previously. Ragpickers 

(people who collect garbage) now get 4 rupees for every kilo of tetrapak they collect. Scrap 

dealers, the people who ragpickers sell their waste to get 8 rupees per kilo from Tetrapak. The 

problem is the cost and environmental impact to transport it to Vapi, 2000 km away where the 

tetrapak is then recycled. Each 9 ton truckload that goes from Bangalore to Vapi is worth 

100,000 rupees. The cost of transportation is 20,000rupees and is currently paid for by 

Tetrapak. The discarded packaging is then made into fantastic notebooks, beautiful roof tiles 

and building wall sheets. It’s as strong as concrete and the same price too. 

MoU with ACC: A Memorandum of understanding (MOU) between the Department of 

Environment, Government of Goa and Associated Cement Companies Ltd (ACC), Wadi 

Cement works, was signed for the disposal of plastic waste generated in the state of Goa. 

The MoU envisages establishing collection and segregation mechanism of plastics waste from 

non-biodegradable solid waste for disposal through co-processing at ACC’s Wadi Cement 

Works. The MoU will be valid for a term of 3 years from the date of execution of the MoU 

with an option of renewal with mutual consent and on mutually agreed terms and conditions. 

ACC will provide the services free of cost to the Department of Environment, Government of 
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Goa. ACC and Department of Environment will nominate persons who should act as points of 

contact during the term of MoU. As per MoU ACC and Department of Environment will join 

hands to work together for safe disposal of plastic waste and other non-recyclable combustible 

waste such as small pieces of rubber, wood, cotton, paper, thermocol (polystyrene), tyres etc. 

segregated from the above said non-biodegradable solid waste. 

Actions already taken - The Board has issued authorization to all the 14 local bodies under the 

Municipal Solid Waste (Management & Handling) Rules. Five Municipal bodies have partly 

adopted effective composting methods for processing of their waste. 

Actioned proposed and partly initiated is making arrangements for collection, segregation, 

transportation and processing of biomedical waste. 

The Goa Non-Biodegradable Garbage (Control) Act, 1996 (as amended till 2000) 

Notification no: 7-4-1997/LA, An act to prevent throwing or depositing non-biodegradable 

garbage in public drains, roads and open places. 

Rural Garbage Disposal Scheme: Eleven village panchayats in the state have been identified 

for an action plan under the state government’s Rural Garbage Disposal Scheme. 

Directions in this regard were issued by the directorate of Panchayats to the Block 

Development Officers to adopt a panchayat in their respective jurisdictions. The BDOs in ten 

talukas have responded and identified the panchayats. The government had formulated the 

Rural Garbage Disposal Scheme for assisting the village panchayats in safe and hygienic 

disposal of the garbage in the panchayat areas. However, progress made by the village 

panchayats in this regard was dismal. Hence, the government decided that the BDOs shall 

adopt a village panchayat under their respective jurisdiction for assisting the selected village 

panchayat in formulating an action plan so that the Rural Garbage Disposal Scheme could be 

implemented without any hindrance. Under the above-mentioned scheme the government 
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provides financial assistance to village panchayats to identify a site within the village for 

garbage disposal besides funding the construction of composting pits etc. However, the 

response had been poor with the panchayats failing to identify a suitable plot in the villages. 

Ironically, many plots selected by providing Sanitary landfill site. Create proper Facilities at 

landfill sites the village panchayats had been rejected by the state pollution control board as the 

villages failed to meet the criteria for setting up a garbage disposal site. 

The action plan for the villages involves ward wise data collection of names and number of 

households, schools, hotels and industries, preparation of route for collection of plastic waste 

from households by the labourers, preparation of estimates for requirement of labourers, 

preparation of estimates for setting up of composting pits within the panchayat areas, 

preparation of estimates for recurring cost/expenditure on maintaining composting pits, holding 

of regular collection drives and awareness campaigns and monitoring the progress of garbage 

management in the villages every month. 

The report by GSPCB is first comprehensive effort hence serves as most important document 

do far from State agency. Few important concerns recommendations made in the report are that 

- Segregation is a common problem for all municipal councils. Segregation is not done as per 

the MSW rules 2000, at least biodegradable and non-biodegradable waste should be collected 

separately. Emphasis should be given on segregation of waste. Two bin systems should be 

adopted by all. Basic guideline of MSW rules 2000 should be followed by waste generators, 

collection and transport contractors, and treatment agencies. There should be amendment in the 

municipal act for house to house collection, segregation to be made compulsory of MSW. 

There should be imposition of penalty if unsegregated waste is received. In most of the cases 

municipal engineer is looking after waste management. Preferably there should be separate 

person to look after this critical issue. Additional composting units should be constructed by all 

municipal councils for treatment of biodegradable waste. Instead of centralized treatment 
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plant, Decentralized approach should be followed. Small projects of 2 – 3 tons capacity per 

day can solve the problem of most of the municipal councils. Either OWC or biogases of this 

capacity are easily available. Henceforth separate funds should be provided for treatment of 

MSW. (This recommendation is proven correct to a large extent in our VPPDF pilot project) 

Treatment of MSW is most important thing but unfortunately this is the most neglected area. 

Various treatment methods are discussed in this report any one of them should be adopted and 

either bio gas or bio manure should be generated from MSW. 3Rprinciple of waste 

management Reduce, Reuse and Recycle should be adopted. Village Panchyats are far behind 

regarding MSW rules 2000. (Rural Garbage Scheme2005) Initially awareness program should 

be conducted for all village Panchayats, then for selected village action plan should be 

developed which will include collection, segregation and treatment of garbage. Funds are 

available with some of the Panchayats but they have not approached the Director for availing 

the funds.” (GSPCB Report). Above report also mentions about successful methods and 

techniques used elsewhere and use of OWC machines and shredder is also appreciated along 

with “Nisargaruna” technique of BARC (Bhabha Atomic Research Centre). While selecting 

appropriate technique at VPPDF pilot project, selection of OWC was one of this criteria that it 

is also endorsed by GSPCB. Below given is image depicting Nisargaruna method of BARC 

which is based on bio-methanation. It has pre-digester before main bioreactor and researcher 

visited the BARC site to understand this technique along other bio-methanation methods. 
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Quantities of waste:  

“In India, under the ‘business as usual’ scenario, the total municipal solid waste management 

(MSW) generation within the next five decades would multiply five times the present level of 

about 50 million tons per day.” (Article, Toxics link, Gopal Krishna, 2005) 

Ecological issues in the study area are basically disposal of solid and liquid waste in the river 

bank area by the residents which has been going on since time immemorial. However after 

implementation of coastal regulation framework in India many houses have also made efforts 

to build septic tanks. There is also initiative taken by government to connect sewage pipes and 

create treatment system.  

Protection of river bank ecosystems is an essential exercise. Over the years there were laterite 

and boulder bunds prepared with silt and clay at many locations to regulate saline water 

ingress into surrounding fields. The bunds are made behind mangroves with sluice gates 

which are provided to manage the surface water. Presently it is also seen that concrete walls 

that have been built for protection of riverbank becomes an issue due to prohibition of natural 

protection feature offered by mangroves which has no further maintenance, it does not support 

marine biodiversity especially crevices and rough surfaces are lost for crabs, other organisms 

such as crustaceans. Mudskipper and other species are also under threat wherever there is 

concretization done for erosion control. 

4.3 c) Effects of solid waste mismanagement on health  

After going through maximum available information from global as well as local sources, 

below enlisted are the major effects on various spheres. Concern is the pollution caused to the 

earth – be it land, air, and water. With increase in the global population and the rising demand 

for food and other essentials, there has been a rise in the amount of waste being generated daily 

by each household. This waste is ultimately thrown into village Panchayat or Municipal waste 

collection centres from where it is ultimately ends up in treatment facilities, landfills, dumps, 
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etc.  However, either due to soiled waste which cannot be recycled, resource crunch or 

inefficient infrastructure, not all of this waste gets collected and transported to the final 

treatment sites. If the management and disposal is improperly done, it can cause serious 

impacts on health and problems to the surrounding environment. 

Unattended waste lying around attracts flies, rats, and other creatures that in turn spread 

disease. Normally it is the wet waste that decomposes and releases a bad odour. This leads to 

unhygienic conditions and thereby to a rise in the health problems. The plague outbreak in 

Surat is a good example of a city suffering due to the callous attitude of the local body in 

maintaining cleanliness in the city. Plastic waste is another cause for ill health. 

Effects on health: Most important aspect is of human health as the general outlook is 

anthropocentric. 

a. Direct effects are seen when one comes in direct contact with waste. It depends on type – 

qualities of waste, quantity of waste in contact and health vulnerability of the individual 

coming in contact. Some direct effects are skin and body infections, already wounded person or 

sick person is more prone to infections.  Skin and blood infections resulting from direct contact 

with waste, and from infected wounds.  Eye and respiratory infections resulting from exposure 

to infected dust, especially during landfill operations. Different diseases that results from the 

bites of animals feeding on the waste. Intestinal infections that are transmitted by flies feeding 

on the waste. Waste workers, recyclers, all the transporters, those involved in segregation, 

sorting, loading, unloading, working at disposal facility etc. are more exposed to such hazards. 

b. Effects due to indirect contact with waste – Public at large may be affected due to burning 

of waste in open – several poly-aromatic hydrocarbons and toxics such as pyro-benzene which 

are carcinogenic are emitted and respirable particulates are responsible to result in respiratory 

tract issues / infections, asthmatic problems and in certain cases may cause cancer. Incineration 
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operators and those exposed to stacks of such operations are at risk of chronic respiratory 

diseases, including cancers resulting from exposure to dust and hazardous compounds.  

c. Effects due to unexpected or accidental problems – Injuries, bone and muscle disorders 

resulting from the handling of heavy containers, wounds resulting from contact with sharp 

objects, Poisoning and chemical burns resulting from contact with small amounts of hazardous 

chemical waste mixed with general waste. Burns and other injuries resulting from occupational 

accidents at waste disposal sites or from methane gas explosion at landfill sites.  

(Source - Adapted from UNEP report, 1996) 

Sick building syndrome: it is a new emerging concept which is a outcome of solid waste 

problem. It means that if any building is constructed on landfill or similar polluted sites, then 

emissions of gases such as methane, hydrogen sulphide, carbon dioxide etc, result in depletion 

of oxygen and creates imbalance in air constitution. This creates feeling of discomfort or 

sickness amongst residents. This is called sick building syndrome. (one of the concept learnt by 

researcher during occupational health and xenobiotics training) 

• Views of Eminent Experts and Stalwarts about Solid Waste Management Strategy: Every 

part of the world deals with the issue of solid waste management in its own way based on the 

strategy which convincing to the respective entity. There are several factors which will decide 

the dealing methodology and success. Some of them are, type of agency for dealing with the 

issue, techno-financial capability, method, model and expertise involved in dealing with the 

problem, type of society – materialistic, conservative or mixed type, public participation and 

sustainability model adopted. Each of the factors need brief explanation and discussion. 

Important extracts taken down by researcher during presentation by Prof. Shyam Asolekar in 

National Environmental Conference at Mumbai, while speaking about ship recycling at 

intertidal zone at biggest site is Alang near Bhavnagar Gujarat, probably best suited global site. 

India is world's largest recycling country. This activity mostly takes place in intertidal zone. 
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During high tide transportation becomes easy. Nothing is wasted. Tin present in benthic 

sediments deep below is dangerous in quantity. Also at Darukhana Sewri mudflats, near 

Mumbai, mercury found entry in body parts of Flamingos & sediments (is irreversible 

phenomenon), As per Prof. Asolekar, most corporates are interested in green washings rather 

than remedial measures. About 1.5 lacs in India are associated with this sector. 

• Type of agency dealing with the problem of waste management – if the problem is dealt at 

national level as national program integrated with inclusion of various stakeholders then it 

means that priority focus may give successful results. At municipal level the success is possible 

if the implementing dedicated cell / team is in place and focus is continuous along with 

availability of other resources.   

4.3 d) Environmental effects of solid waste mismanagement are already known and they are 

also observed in the study area. Effect on all environmental spheres is due to presence of 

unwanted and unexpected components. Effects on soil could be referred to as contamination of 

land due to presence of non-biodegradable solid waste or things derived from solid waste with 

toxic properties or any other characteristics that will result in adverse effects of soil by virtue of 

their chemical, physical or biological properties. The dangerous levels of toxic heavy metals 

such as Arsenic, Chromium, Mercury, Tin or any other components from leachate or 

unexpected and undesired battery waste, chemical, paints, expired medicines, infected syringes, 

medical dressings, sharp objects, blades, oils from servicing of vehicles, workshop rejections, 

non-functional parts, e-waste etc. when enters stream of municipal solid waste, may cause 

irreversible levels of land contamination in pristine soils at micro or macro level depending 

upon quantities and qualities of waste. Eg. When activities such as repairing workshops – ship 

and other workshops, vehicle wash centres, painting / sandblasting activities, storage of 

accident vehicles, rejected material are taken up in the ecologically vulnerable areas, such as 

mudflats, intertidal zones, khazan lands, fields, etc. it mostly leads to land contamination of 
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sediments, soils and other ecosystem components receive the contaminants and further dilute 

or react to result in different pollutant by permutation  and combination process. Complication 

caused is so intensive, that it is not possible to understand the source or cause. Even small 

piece of plastic or unwanted item can prevent water percolation, disturb soil texture, nutrient 

transfer and many other normal processes. Non-biodegradable items may adversely affect the 

productivity for very long span causing infertility and enhanced areas of barren lands. Due to 

availability of limited fertile areas and ever increasing food demand, it is high time to take up 

programs for prevention of soil pollution due to solid waste and bioremediation of affected 

areas.  

Water being more dynamic than the soil, is more prone to pollution due to irresponsible solid 

waste dumping. Secondary contamination due to further travelling of soil contamination and 

leachate is very prominent but direct effects of solid waste on water rich ecosystems is great 

concern. Availability of portable fresh water itself is a great concern. Less than 1 % is available 

on global level and hence due to solid waste dumping wetland conservation and management 

rules, 2016 have provisions to prevent disposal of solid waste in wetlands. In certain cases, 

even ground water is polluted due to leachate from solid waste sites. In Goa, there is superficial 

and perched ground water as well as deeper aquifers hence are prone to pollution.  

Effect and contribution of solid waste on air pollution – Solid waste on burning and by virtue 

of aerosols during handling, odour and due to particulates arising out of solid waste contributes 

to air pollution. On burning, furans, polyaromatic hydrocarbons (PAHCs), pyrobenzene, etc. 

are emitted which are carcinogenic.  

4.4  Toxics and xenobiotics - In a study on xenobiotics, whereby Butyltins (Tributylin (TBT), 

Dibutylin (DBT), Monobutylin (MBT) were measured in water and sediment samples collected 

from various locations in the Mandovi (ten stations) and Zuari (nine stations) gave the results 

as presented below.  
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“The Mandovi and Zuari estuary are located on the west coast of India and are used for 

navigation of recreational boats and fishing vessels and for the transport of iron and manganese 

ores from the hinterland to the Marmugoa harbour. Along both the estuaries, there are small 

jetties and wharfs that are used for berthing of small recreational boats, fishing vessels, and 

barges. There are also small shipbuilding units located along the banks of these estuaries that 

are involved in construction, repair and maintenance of small ships and barges. Both the 

estuaries are fringed with mangroves along the banks. Mangroves support several flora and 

fauna and serve as nursery grounds as well as nutrient sources to economically and 

ecologically important organisms such as prawn, fishes and many other invertebrates (Bhosle 

2007). Therefore, the Mandovi and Zuari estuaries are sensitive ecosystems that may be 

subjected to organotin contamination due to shipping activities. Sampling locations in the 

Mandovi and Zuari estuaries along the west coast of India are shown in Fig. 1. Seawater and 

sediment samples were collected from ten stations in the Mandovi estuary (Fig. 1). These areas 

include a creek where treated wastewater is discharged (station 1) in to the Mandovi estuary, a 

fisheries jetty (station 2), small jetties for the berthing of small commercial vessels and 

passenger ferries (stations 3 and 4), a shipbuilding unit (station 5) and a few stations in the 

navigation channel used for the transport of ores (stations 6, 7, 8, 9 and 10) during November, 

2007. Mandovi Stations 1. Campal Creek, 2. Fish Jetty, 3.Captain of Ports Jetty, and 

4.Ribander Ferry are in proximity of present study area and hence relevant to this study. The 

levels of TBT observed both in water and sediments appear to reflect the activities performed 

at all the sites sampled, and some of the areas showed contamination levels high enough to 

pose a risk to aquatic and benthic organisms. In view of this, it is necessary to form legislations 

to control the usage of TBT compounds in order to reduce their level in marine waters of India. 

{Source: {A. Garg, R. Meena, N. Bhosle, 2009(Bhosle, 2006, 2007)} 
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Organotin compounds, mainly tributyltin (TBT) and, to some degree, triphenyltins (TPhT), 

have been widely used as antifouling agents in marine paints for more than four decades. These 

compounds are used as polyvinyl chloride (PVC) heat stabilisers, catalysts, agrichemicals and 

in glass coatings {A. Garg, R. Meena, N. Bhosle, 2009(Bhosle, 2006, 2007)} 

Many studies have revealed that there exists large number of microbial biodiversity in the 

Mangrove sediments and in overall ecosystem which are tolerant to xenobiotics such as 

Sediment samples from three stations in mangrove swamps along the Mandovi-Zuari estuarine 

complex showed the presence of phenolic compounds varying from 0.26 to 1.01 mg kg-1. 

Phenolic acids such as ferulic, p-coumaric, p-hydroxy benzoic and gentisic were identified by 

Gomes and Mavinkurve (1982)(Source:{J.K. Reshma V. Salom Gnana Thanga (H. Gomes and 

S. Mavinkurve, 1982), 2011})   

Mangrove swamps are complex and dynamic ecosystems occurring in thick fringes in the 

intertidal zones along tropical and subtropical coastlines.  

4.5 Extent of outreach of solid waste from space to ocean bottoms – waste or debris or trash 

has crossed all the administrative and ecosystem boundaries and has reached even most 

extreme places including ocean bottoms and even space. It has affected life cycles and reached 

into body parts of migratory birds like albatross as well as feathers of flamingos.  

Solid waste in space – “Space debris (also known as space junk, space waste, space trash, 

space litter or space garbage) is a term for the mass of defunct human-made objects in Earth 

orbit, such as old satellites and spent rocket stages. It includes the fragments from their 

disintegration, erosion and collisions. As of December 2016, five satellite collisions have 

resulted in generating space waste. Rocket boosters, pieces that came loose from spacecraft, 

and fragments and particles created by space collisions or explosions are other examples of the 
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types of trash whizzing around Earth at speeds of up to 36,000 km per hour.(Source – 

Wikipedia, 2017)” 

“Some call it space trash, others refer to it as space junk or space debris. All three terms 

identify the same items - man-made objects remaining in space though they no longer serve 

any useful purpose. Mankind¹s journey into space began in 1957 when the Soviet Union 

launched Sputnik, the first artificial satellite. Since that time more than 4,000 satellites have 

been launched into orbit. With so much traffic travelling into space, is it any wonder that a 

little trash has been left behind? It is estimated that hundreds of millions of pieces of space 

trash are now floating through our region of the solar system. Some of them are as large as 

trucks while others are smaller than a flake of paint. Earth¹s gravitational field pulls a lot of 

space trash into lower and lower orbits until it finally reaches Earth's atmosphere. Most of the 

trash burns up when it enters Earth¹s atmosphere. The higher the altitude at which it orbits the 

longer the space trash will remain in orbit. Space trash moving in orbits lower than 600 km 

normally falls back to Earth within a few years. Space trash orbiting at altitudes higher than 

1,000 km can continue circling Earth for a century or more. The main problem with space trash 

is the danger it poses to working satellites and manned space craft. Because of the very great 

speeds at which space trash travels, small pieces between 1 and 10 centimetres in size can 

penetrate and damage most spacecraft. A ten-centimeter long piece of space trash can cause as 

much damage as twenty-five sticks of dynamite! (Source –NASA, 2017). Besides the 

ecological wide reaching consequences, waste also has social angle. It causes infections to 

several underprivileged and extremely poor populations. Children and future generations are 

most vulnerable. Cattles, stray dogs and other members of biodiversity are suffering due to 

ingestion of plastic and other undesirable substances along with eatables, causing irreversible 

health problems. Below give two images gathered from known internet sources to understand 

the damage. 
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Bottom left pic shows, a river in China polluted with trash – can cause serious health problems, 

right side pic from bottom shows people harvesting plastic from a polluted river in Indonesia. 

 

Above pic (left) shows polluted Yamuna River and right pic shows polluted Sea bed with botles 
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Above pic (left) shows seal entangled in rope discarded by the passing boats and right pic 

show plastic pieces found in the guts of an edible 

fish(http://coastalcare.org/2009/11/plastic-pollution-Coastal Care 2017) 

 

Above pic shows plastic items ingested from sea found in stomach of a dead Albatross – a 

migratory bird. It is known to reside on pacific Island but gets short time for landing due to 

which it consumes whatever available.  

 

Above given is the UN massage in 2017 for World Environment Day, Apt for Topic 

http://coastalcare.org/2009/11/plastic-pollution-
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Above given are general categories of plastic based on recyclability 

 
Above given information release by UNEP gives a strong massage and data about extent of 

damage to environment by plastic 
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Above given information release by UNEP gives a strong massage and data about marine 

environmental pollution due to marine litter – problem due to waste mismanagement 

Heavy metals in solid waste :  

“ Studies indicated that average concentration of heavy metals in the raw waste that 

was fed to the various compost plants was in the range of 47 to 185 mg per kg in 

respect of lead, 36-63 mg/kg for nickel and 1.5 to 6.5 mg/kg for cadmium. The levels 

of mercury in raw waste were between 0.01 and 0.23 mg/kg. Heavy metals in the 

finished compost were ranging as follows; Pb; 108-203 mg/kg; ni- 8-80 mg/kg; cd-

3.8-12.4 mg/kg and mg – 0.01-0.31 mg/kg.” Source – ( CPCB studies ) 

4.6 Historical Overview of Solid Waste Management Problem Elsewhere and in 

Goa.During internet research, very interesting article on trash, authored by Roberta 

Crowell Barbalace was found. It gives interesting history about garbage problem 

mostly in European countries. The extract from the article “A timeline of Trash” is 

placed in Appendix VI. "Humans are by their very nature careless with trash, 
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Consumption and waste of resources is probably related to supply available more 

than any other factor, It reveals about how disposal or management of garbage has 

evolved over years in western world. Some of the significant milestones like in the 

year 1898, NY has first rubbish sorting plant for recycling (most important to note). 

Outbreak of vesicular exenthama in New York in the year 1900, due to raw garbage 

consumption by pigs resulted in the destruction of 1,000s of pigs, fact that landfills 

were becoming a popular way of reclaiming swamp land while getting rid of trash in 

1920's. Also that in 1976, Resource Conservation and Recovery Act (RCRA) was 

created emphasizing recycling and hazardous waste (HW) management. This was the 

result of two major events: the oil embargo and the discovery (or recognition) of Love 

Canal.” (Source - Article, RCB, Envi. Chem, 2003) 

In India, the waste management has been addressed at national level though various 

programs and the present most popular movement taken up by Hon. Prime minister of 

India as nationwide program is Swachch Bharat. Also great efforts are made in the 

direction of stopping open defecation. The problem is result of fast growing 

urbanization, materialistic lifestyle, and use and through culture, advancement in 

packaging industry, ease of logistics creating small parcels and more wastage, 

extravagance wasteful culture that exceeds greed over need. In a country like India 

whereby the wide disparity in incomes has led to marginalized populations which 

thrive on recycling industry. Hence very important consideration needs to be given to 

the significant aspect of solid waste as misplaced wealth for someone down the line if 

tackled at the point of generation and not mere trash or filth.          

In Goa and Konkan area – solid waste was not most significant issue till the tourism 

business and population has resulted in heaps and piles of solid waste referred to as 

garbage dumps that have stinking leachate flowing out, egrets and birds hovering 
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above garbage sites and rag pickers are seen plucking things without any protective 

clothing and in unhygienic ways. The past practice was to dispose refuse or non-re-

usable material in abandoned village well and the biodegradable or decomposable wet 

waste, food waste, green litter etc. were disposed in a pit behind house along with 

livestock dung to convert into compost. Gobarde (Ash mixed with dry cow/buffalo 

dung) Each house in village has a Gairi – Pit with dung and green waste – Suggest to 

have one more garbage pit adjacent to take daily garbage material covered with dung. 

Green matter is fodder and left over food may be danger for cattle. 

Proper mixture of goat droppings, cow dung, buffalo dung and chicken sheet with 

practice of burning field etc. 

The practice was successful when the quantities were small and manageable. The 

lifestyle was in harmony with surroundings, hence quality of refused material was 

relatively eco-friendly. But when waste quality altered, quantities enhanced, the 

degradability time was altered thereby resulting in more time demand for degradation. 

The problem of solid waste has evolved with lifestyle. The present scales of huge 

magnitude of problems is result if long term inaction and lack of prioritization. 

Further, change in lifestyles and values of easy and irresponsible civic attitude have 

complicated the issue to present levels.        

4.7  Various solid waste management methods and technology options recommended 

for waste processing as per Govt. guidelines - Towns generating garbage - upto 50 metric 

tons / day(mt/day) =  vermi-composting - between 50 mt& 500 mt / day   =   vermi-

composting + mechanical composting 

More than 500 mt / day =    mechanical composting + refuse derived fuel(rdf)  

From rejects keeping in view the type of the city (industrial or non- industrial) or bio-

methanation. Below shown are the composting & other methods of waste management 
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suitable for large, medium scale and even individual home scale methods. Composting 

means a controlled process involving microbial decomposition of organic matter. 

 

Garden Composting is shown below – generally 1m X 1m X1m pit is made and 

biodegradable wet waste is buried with intermediate layers or green material, soil and / or 

old compost. Various combinations are used based on the experience.   

 

 



Page 134 of 223 
 

 

 

Above pictures show Windrows Method of Composting 
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Above pictures shows typical landfill site plan 

 

Above shown is method of composting using Khamba (Means Pillar in Hindi)  

Khamba technique is suitable for small quantities of green waste and very little waste with 

non-vegetable contents as it should not attract ants or rodents. This technique has many 

disadvantages for higher quantities and is suitable for very small home scale vegetable based 

waste. But is aesthetically good and successful is passionately done in dry areas. Humidity may 

lead to release of leachate and dampness to clay body of khamba. 
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“India is one of the pioneer countries in the design and application of household (HH) biogas 

plants & large- scale implementation of this technology in rural areas. Systematic development 

and promotion of HH plants in India is over 60 years old. Existing biogas methods could be 

described as Floating Gas Holder Biogas Plants (Two important models are),  
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IARI (India Agricultural Research Institute) Model- Design & developed by IARI in 1940’s 

and KVIC (Khadi and Village Industries Commission) Model- Designed & developed by 

KVIC (Jasbhai Patel) in 1950’s.Fixed Dome with Fixed Gas Storage Chamber as the integral 

part of the digester (Three important models are)Main building material used is brick with 

cement mortar and mild steel for gas holder, Janata Model- Designed by GGRS (PRI) in 

1970’s and improved by a team of AFPRO engineers & specialists. Deenbandhu Model- 

Designed, developed & improved by a team of AFPRO engineers & specialists in 1980’s.Main 

building material used is brick with cement mortar, Grameen Bandhu Model- Designed & 

developed by the Secretary General (Raymond Myles) INSEDA in 1990’s. Main building 

material used is bamboo with cement mortar. 

 

Above given is photograph of Deenbandhu Model (Source – Shri. Hemant Mahajan - ARTI)  

ENVIRONMENTAL IMPACT OF BUILDING HOUSEHOLD (HH) BIOGAS PLANTS IN 

RURAL INDIA - This 1.00 million tone dung that is presently being used, either: As fuel by 

burning of 300 kg of dung cake or by dumping 700 kg of dung in heaps or in open pits in rural 

India for making organic manure. Is responsible for directly releasing GHGs (greenhouse 

gases) in the form of either carbon dioxide (CO2) or methane (CH4) or both in to the 

atmosphere. Therefore, by installing 20 million household biogas plants of 2 M3 capacity, 

1,000 million kg (1.00 million tons):Fresh bovine dung could be recycled and utilized in an 
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efficient manner. These 20 million HH plants would also offset GHGs(CO2& CH4) to 

atmosphere, creating positive environmental impact. Methane (CH4) is 19 times more potent 

than carbon dioxide (CO2) and aggressive GHG and remains in atmosphere for a far longer 

period, as compared to CO2.Methane emission and its equivalent (as GHG) value of carbon 

dioxide is calculated in terms of 1 M3 of bovine dung (20% TS), therefore, this value of CO2 

has to be converted in terms of 1 kg of bovine dung for practical purposes & subsequent 

use.(Source - PPT by Myles, 2004) 

Some other options like in-vessel composting, large scale biogas, wind-rows composting, 

underground pit system as well as STAC (Sulabh Thermophilic Aerobic Composter) were 

considered but finally after comparison of probable suitability, success, long term durability, 

effectiveness, performance efficiency, products of treated solid waste, time required for 

treatment, possibility of using existing 7 no of compost pits and cost consideration, it was 

decided to select OWC with double shredder. Alternative techniques and projects developed by 

renowned academies that were discussed/ worked out -Anaerobic biogas production from 

garbage, Vermicomposting, Open heap composting, Burial, Hand filling, Chemical pyrolysis, 

Electric Arc (Convert into ash), Incineration, Recycle- plastic compression, etc.  
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Above shown are photos of basin fixed with crusher (left side pic) and ARTI type biogas 

system (right side pic) from the residence of researcher, successfully used for single burner gas 

use for past 6 years  

 

Sulabh Thermophilic Aerobic Composting - A note from P K Jha on STAC  

Dr.P.K.Jha, Advisor Technical, Sulabh International Academy of Environmental Sanitation, 

New Delhi, has developed a new and effective technology of composting of biodegradable 

wastes. The technology known as Sulabh Thermophilic Aerobic Composting (STAC) requires 

only 12 days degrading compost any biodegradable wastes. Further, turning of garbage is not 

required during composting period and finally liquid generated during composting is collected 

in a separate space provided in the compost plant. This liquid contains a good percentage of 

plant nutrients that can be utilised for agricultural purposes. Degraded solid that contains high 

moisture contents is kept in pits where it is used for agricultural purpose. The plant is 

cylindrical structure made up of G.I. sheet, double wall filled with glasswool, in order to 

insulate the plant completely. It has three perforated partitions making the three chambers of 

the plant. Wastes are put into first upper and middle parts. Liquid is collected in lower most 

part from where it is collected and use for agriculture purpose. Plant is based on aerobic 

condition. Air is provided through air compressor. Before waste is put into plant it is pulverizes 

into pieces (1-2”).  It works satisfactorily even in winter season when the atmospheric 

temperature goes down to 5-6°C. Inside plant during composting, temperature rises up to 65-

70°c. At high temperature pathogens in wastes are completely eliminated making compost free 

from health risk. The practical utilities of this technology are (i) organic solid waste can be 

efficiently converted into manure and soil conditioner, having direct/ indirect economic return 

(ii) it will control diseases transmitted from waste because at high temperature pathogens are 

eliminated from the wastes (iii) owing to reduction in volume, carriage cost of waste disposal 

site as well as areas needed for landfills will be drastically reduced and (iv) spread of weeds 
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from wastes will also be controlled. The technology got patented through the Patent office, 

Government of India. 

Most of the above shown methods could be used for individual house also for hepurpose 

of waste management. In case of use for higher quantities, suitable modifications are 

required. 

 

Above shown is the photograph if raw waste and compost in composting pit. Sprouted 

seeds like watermelon were also seen growing in the compost along with others. The physical 

characteristics and jar test also showed satisfactory results. (Jar test was done by keeping some 

ready compost in jar for over 48 hours in moist condition and if there is no odour then it is 

good). Only good compost having satisfactory quality was supplied to buyers.  

4.8   Significant features, topography and photographs of study area 

As we look upon the Pehna de Franca Plateau from the Mandovi Bridge, the scene is such that 

the rich canopy harbouring rich biodiversity is visible. It is also interesting to see that in the 

evening or early morning times the various Birds including egrets, kites and several seabirds 

including seagull, several scavenging birds sit in the canopy giving appearance as if they are 
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flagged on the canopy adjoining the river Mandovi. The migratory birds are plenty and the best 

time to see maximum Birds is during low tide or the twilight times when the mudflats and 

intertidal zones are exposed. The birds try to find their prey during this time. 

 

Above given is the broad schematic elevation pattern with top plateau area Zone A  – Lateritic 

and enriched with soil cover in many parts on plateau and peripheral parts thereby keeping it 

very green plateau resembling dense forest with features of tropical forest species. 

This area is under maximum pressure of development. Major establishments including Goa 

Legislative Assembly is located in this area. 

Zone B – is very rich forest ecosystem consisting of valleys and various topographic features 

along the slope. Maximum elevation level is 69 meters found on plateau at 15.515973 Latitude, 

and 73.838207 Longitude, and lowest on southern side in Mandovi River waters. Due to 

accretion of runoff silt in this area, there is high productivity and rich species biodiversity 

especially of small games consisting of wild hare, porcupines, wild boar, civet cats, many 

species of snakes, other reptiles, birds etc. Large number of wild fruit varieties and trees 

namely TirafalZanthoxylumrhetsa (limonella): Curry fruits is most prominent along with 

Alstonia Scholaris – Satvin, Bombax Ceiba – Savar, etc. Coconut plantations are seen 

predominantly along river banks. Slopes are  
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Zone C – is most inhabited after plateau. In addition to native fisher folk communities, lot of 

other commercial activities are flourishing in this zone. These activities existing since 

generations are well within limits and have no significant adverse impact in the area.  

Zone D – Extension of unplanned activities from zone C, have resulted in regulatory 

violations. This zone is eco-sensitive area and vulnerable to shocks of development, mainly 

construction and waste dumping. Although this zone is prone to shocks, it has capabilities to 

regenerate till certain point. However the carrying capacity and reversible potential should not 

be exceeded. There is scope to conduct such studies and also take up restoration work in future.  

Zone E – This is area of Mandovi Riverfront. Marine and estuarine ecosystem having rich 

species as described in biodiversity part of this thesis. This waterfront is used as parking by 

boats, launches, jetty area etc. The other side of bank is Chorao Island having Dr. Salim Ali 

Bird Sanctuary is known to harbour rich diversity of birds and also crocodile – keystone 

species is seen on both the banks. 

Comparison between pristine river bank of Chorao and VPDF - While looking at both the river 

banks of VPPDF and Chorao Island, which are facing each other, few observations are as 

below. 

1. River bank area of VPPDF is under severe stress due to population demand and that 

Chorao side of river bank is like controlled reference sample which is protected being 

wildlife sanctuary. Mangroves, mudflats, associated greenery along riverbank are very 

prominently evident. Most prominent Church on the river bank with the name Penha de 

Franca ( Britona Church) which is reason for the name of village and entire jurisdiction 

can be seen from nearby areas and is standing tall since the year 1926 ( as per information 

from local sources and prominent historians of Goa). 
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Above photograph shows both river banks – Chorao on Left and VPPDF on the right(Pic credit 

– Shri. Nirmal Kulkarni) 

2. Mangroves are important features of this area as they are first line of defence and interface 

between land and waterfront. However destruction of mangroves along the river bank of 

VPPDF and further areas such as Salvador de Mundo and further-on are prominently visible. 

There is encroachment of houses, other establishments, fixed and floating jetties into waters. 

Most of the households belong to the fishing community but at the same time halls, rest houses, 

workshops, tourist hotels, ship repairing facilities and parked boats are existing in this area no 

more giving it a village look but is a place with more demand for floating jetties, pontoons, 

fixed jetties, mini marina like facilities along with associated structures. The efforts are made 

to replace natural line of defence with concrete walls as means of erosion control. However 

general observation is that wherever there is concrete wall along the riverine bank, mangroves 

have disappeared. 

3. The storm-water drains are discharging into waters and also discharge pipelines from 

various households and establishments are visible. Solid waste dumping is evident and even 

construction and demolition waste is evident in ecologically vulnerable areas.  

4. The small creek whereby Torda Rivulet meets Mandovi River is prominent and very 

uniquely beautiful offshoot for canoe mangrove trip. 
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Above shown is the photo showing connecting rivulet meeting Mandovi River(Pic credit – 

Shri. Nirmal Kulkarni) 

"Humans are by their very nature careless with trash, Consumption and waste of resources is 

probably related to supply available more than any other factor" (Article on internet -RCB, 

Envi. Chem, 2003) 

“The Environments first role, then, is as a supplier of resources. Its second is as a sink or 

receptor, for waste products. These wastes may result directly from products, as already 

mentioned, or from consumption: when am individual puts out their garbage or when they 

drive to work they are contributing to this form of waste. In some cases wastes are biologically 

and or chemically processed by the environment. Whether this results in harmful effect on the 

estuary depends on a number of factors, including the volume of waste relative to the volume 

of receiving water, the temperature of water and its rate of replacement. Only once the oxygen 

in the river drops below a critical level so that, for example fish are no longer present, does the 

effect become ‘significant’ on some criteria.” 

(Source: Nick Hanley- Jason F. Shogren, 1999) 
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4.9  Significant issues featuring in the study area 

The study area is in most proximity of capital city and hence has very highly suitable for 

creation of several facilities such jetties, mini marinas, pontoons, workshops, riverside rest 

houses, tourist homes, commercial support systems for suitable activities etc. The place is in 

high demand. The ongoing construction of third bridge Mandovi Bridge is one of the most 

significant activity which is also mentioned in the study. 

 

Above photo shows view of Penha de Franca Plateau near Goa Cricket Academy showing 

rain water accumulation which looks like lake during peak rainy season and many kids 

enjoy swimming at this location  

 

Above shown location is suitable for water augmentation and harvesting technique by ground 

water recharge system. It is also possible to have treatment system for water supply in future as 

there is lake like structure formed here during monsoon season. 
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Above photo shows view of Kranti Udyan in VP Penha de Franca 

 

 

Above placedand below given photographs show the traditionally existing occupations in the 

study area. Fisher folk population is predominant.(Pic credit – Shri. Nirmal Kulkarni) 
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Above photographs (Pic credit – Shri. Nirmal Kulkarni) show existing jetty with fishing 

gadgets and fishing bamboo sticks / poles which are used for stake net fishing by creating a 

fencelike pattern (locally known as Futani - ) with net near mangrove areas to periodically 

harvest fish catch. 
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Above photograph shows newly emerging commercial activity for parking boats along floating 

pontoons, (Pic credit – Shri. Nirmal Kulkarni) 

 

Above photograph shows newly emerging commercial activity for tourist boats along floating 

pontoons, (Pic credit – Shri. Nirmal Kulkarni) 
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Above photo shows VPPDF river bank on the right side with tourist boats, fishing launches, 

and households as well as establishments, (Pic credit – Shri. Nirmal Kulkarni) 

4.91 Ongoing construction of third Mandovi Bridge is a significant large scale project which 

has its concrete facility, gantry crane and other activities in the study area. The impact on 

mangroves created hurdles for the project and Govt. had to give undertaking assuring 

replantation of mangroves through Dept. of Forest – Govt. of Goa.   

 

Above and below given are the two photographs showing ongoing construction of third 

Mandovi Bridge with support facilities like heavy earth moving equipments ( below given 

photo)(Pic credit – Shri. Nirmal Kulkarni) 
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Above photograph shows concrete making facility and below photograph shows gantry crane 

(Pic credit – Shri. Nirmal Kulkarni) 
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Above & below placed photo shows VPPDF river bank with households as well as 

establishments, mobile tower and bustling anthropogenic activities including smoke coming 

out from cleaning and burning in open.  
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Above photo shows VPPDF river bank on the right side with fishing launches(Pic credit – Shri. 

Nirmal Kulkarni) 

 
Researcher on field trip by boat - (Pic credit – Shri. Nirmal Kulkarni) 
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4.9A  Pollution and solid waste management problem in the study area  

It is learnt from the experience and feedback from Goa, that public is not supportive for central 

solid waste system as they have not seen well managed garbage plant in near vicinity. The 

problem of solid waste management is directly related to the lifestyle habits and materialistic as 

well as individualistic attitude of new generation population. 

1. Therefore solution for the problem is site specific.  

• In some places e. g. Ponda having identified and legally complied place for SWM it is 

possible to have Centralized Process Plant and landfill facility. 

• The areas like Penha de Franca with no central place but already having ready small sites 

completely identified are ideal for decentralized model. 

• Those areas with central area but also willing to have few decentralized schemes are ideal for 

combined model. E.g. Saligao.  

 

Above photo shows dumping of construction and demolition waste in Mandovi River waters in 

Britona area. It also shows destruction of mangroves, concrete wall, and discharge pipes along 

with canoes parked on the step type provision created along the wall. (Pic credit – Shri. Nirmal 

Kulkarni) 
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Above photograph shows construction touching waterfront and the foundation is prone to the 

process of erosion visible and it is necessary to assess the safety aspects (Pic credit – Shri. 

Nirmal Kulkarni) 
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Exact working area and data analysis was done in and around ward no 8 of VP PDF before 

delimitation as shown in the map given below. 
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4.9B   Extent and nature of the problem 

The problem of solid waste mismanagement has prominent existence not only in study area, 

but the entire State of Goa, Country as well as at global level. The extent of outreach of 
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impacts of the problem are wide reaching ranging from land, mountains to oceans. Not only 

wherever the humans have presence but even in space and other unreached places away from 

human inhabitations. Hence the dangers posed and extent of problem outreach are equally 

complex.  

While understanding this problem, it may not be always possible to ascertain origin of point of 

waste generation. Hence polluters pay principle may not be applicable always. Even when such 

point of origin are known, there is seldom any action or mechanism to impose penalty or 

disciplinary actions. Often local bodies are made responsible for waste management and 

disposal.    

Solid waste consists of household waste, construction and demolition debris, sanitation residue, 

and waste from streets. This garbage is generated mainly from residential and commercial 

complexes. With rising urbanization and change in lifestyle and food habits, the amount of 

municipal solid waste has been increasing rapidly and its composition changing. In 1947 cities 

and towns in India generated an estimated 6 million tons of solid waste; in1997 it was about 48 

million tonnes. More than 25% of the municipal solid waste is not collected at all; 70% of the 

Indian cities lack adequate capacity to transport it and there are no sanitary landfills to dispose 

of the waste. The existing landfills are neither well equipped nor well managed and are not 

lined properly to protect against contamination of soil and groundwater. The four broad 

categories organic waste: kitchen waste, vegetables, flowers, leaves, fruits. Toxic waste: Old 

medicines, paints, chemicals, bulbs, spray cans, fertilizer and pesticide containers, batteries, 

shoe polish. Recyclable: Paper, glass, metals, plastics. Soiled: Hospital waste such as cloth 

soiled with blood and other body fluids. Over the last few years, the consumer market has 

grown rapidly leading to products being packed in cans, aluminium foils, plastics, and other 

such non-biodegradable items that cause in calculable harm to the environment. In India, some 

municipal areas have banned the use of plastics and they seem to have achieved success. 
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Above photograph is taken along the riverside area in study area in Britona –Here 

maximum problems are visible in single location. Absence of mangroves, dumping of 

waste, presence of haphazardly kept crates and mismanaged backyard is aesthetically 

eyesore. 

 

Above photograph taken along the riverside area in study area in Britona shows several 

discharge pipes in the backyard of houses indicating that not only sewage but also floor 

washings, storm waters and other waters are discharged into river.   
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4.9C  Photographic report and presentation of solid waste management problem in 

area. 

 

 

 

 

 
Roadside disposal of garden waste and coconut foliage along with other solid waste 



Page 159 of 223 
 

 
Stray dogs menace and cattle unknowingly ingesting plastic along with food from garbage 

is very well known and was also observed here, near the bin at Hanuman Temple in the 

study area plateau. 

 
As shown in above and below given photo - some areas like Oval Park were found to be 

most affected due to dumping of waste as shown above. 
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Burning of waste in open is nuisance and has caused lot of irritation and respiratory issues 

to locals as was revealed during personal interactions with locals. 

 
 View of storm drains filled with solid waste and existing compost pit and garbage 

dumped around 
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Even the areas near existing compost pits were completely covered by waste which 

was further cleaned and all the areas go transformed. 

 
View of existing compost pit and garbage dumped around 

 

 
Close view of existing compost pits in the study area which were used in the pilot project. 

The provision for leachate collection and preventing flies due to mesh cover is evident. 
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Hence while selecting technology of treatment, only machines were taken and curing 

system for composting was not purchased to be able to use the existing compost pits which 

were cleaned and modified suitably.  

 

 

 
Above photos show plastic collection centres which were cleaned and used for the project 

purpose 
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4.9D  Understanding the stakeholders in the society pertaining to the problem 

 

The stakeholders have major role to play. The waste generators, local bodies ( Village 

Panchayats, Municipalities, Corporations etc.), regulators, waste workers, funding agencies – 

Directorate of Panchayat or any other Govt. Depts. Local land owners including Village 

Communidade, Housing Boards, Govt. Departments having lands in their possession and 

having housing complexes, other private complexes. 

Local NGOs, Housing Societies, Clubs, Senior respected citizens, VP members and 

representatives, VP Garbage Committee Members, etc. have larger roles to play. 
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We have also learnt that education of house maids, servants and security guards also helps in a 

big way to achieve success especially in segregation and further carry / transport the waste in 

segregated form. 

 

 

Stakeholders 

 Major role is segregation at source and is of public. 

 Timely availability of service is vital as far as service part is concerned.  

 Many times it was difficult to maintain minimum no of manpower due to which service 

timings were disturbed. 

 Public is increasingly adding impurities in spite of being enlightened & educated during 

various occasions. 

 VPPDF has not collected public contributions during current year. 

 VPPF has also not taken timely actions to add more houses to existing project. 
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 However VPPDF has made contributions for the project from its main fund. 

 During September 2011, initiatives are planned by VPPDF to expand the project, 

allocate more funds and strengthen the collection system 

Garbage issue is rocking the public bodies and is everyday news at some or the other part of 

Goa. The private bodies and those with space availability and sensitivity to the subject have 

adopted solutions but account for negligible quantity. 

 

View of stray dogs relaxing – they are also stakeholders. When door to door collection started, 

they thought that green rangers are their competitors and started attacking them. This was a 

different type of human animal conflict based on solid waste management. 

4.9E Public health considerations - viewpoint and feedback from health department 

sources from the State and study area –As a part of consultation process and understanding of 

view from important stakeholders, effort was made to interact with the health officials and 

authorities. The solid waste sites are important source of bad odour, distinct offensive stink 

hovering scavenger birds, encourages pests, rodents and houseflies. The plastic, rubber waste 

including tyres, coconut shells, etc. biodegradables mostly cause water stagnation after heavy 

rains during dry spells create micro water storage & stagnation leading to mosquito breeding. 

Two major vector borne diseases namely malaria and dengue are caused and spread due to 

stagnated water breeding sites of mosquitos. Offensive odour may cause allergic rhinitis 
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(running nose due to allergy), psychological disturbances, headaches, and uneasiness in certain 

locations of garbage proximity. Houseflies cause communicable diseases being carrier of 

bacterial and other contaminations from waste matter to eatables, sweets, food items especially 

activities and houses along roadside and near waste management sites.  

The Government efforts are not supported by best management practice hence objections from 

public for providing / operating SWM facility at central place. 

 Those desiring to volunteer or adopt solutions do not have guidance about available methods 

of handling SW.  Urgent need to set up a model facility. 

 Project is taken up by LILA Trust with financial backing by “Sociadade – de Fomento” a 

corporate house out of its social responsibility, after request and getting convinced by 

researcher.  

 Remarkable response during public meetings and pilot site is selected at ward no 8 village 

panchayat Penha De Franca due to their appreciable efforts awaiting to activate, plan and 

implement the incomplete SWM system.  

 Pilot results will guide in carrying out large scale multiplication of site specific SWM 

projects in other places. Chronological sequence of actions planned, design aspects and 

activities planned as well as actually undertaken. 

How the concept got initiated: While working with industries, researcher realized that there is 

need to take serious note of the existing degraded environmental scenario and that professional 

/ dedicated effort is required to seek solution. Need was realized in order to find localized & 

specific solutions for environmental problems, Therefore researcher decided that should allot 2 

valuable years from my life (active 2 yrs) and try level best to implement at least one solution 

at village panchayat level sincerely & dedicatedly. Decided to leave JSW south west port and 

on 25th may 2009 resigned from the position of Environmental in charge from JSW owned 

south west port Marmugao Goa. The assignment in the post was to implement ISO 9001, 
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14000 & 18000 which was successfully completed. Joined as Jt. CEO LILA Trust & working 

partner with Technology in May 2009. Streamlined LILA Trust’s Cyber Gurukool Centre, 

efforts made for getting direct assessment for the students & started hardware & networking 

course in association with Mushtifund School &other organizations like PNEF Pune. Based on 

motivation and inspiration from Shri. Auduthbab Timblo Chairman – Sociadade de Fomento, 

Shri. Sujay Gupta & appropriate permission from Shri. J K Rao IRS Chairman LILA started 

looking out for pilot site. Shri. V. Y.Pawar (CEO-LILA) supported the initiative and initiated 

meeting with LIONS CLUB & coordinated efforts. First public meeting was held was at 

LIONS Medical Centre Porvorim. 

4.9F  Pilot Project at Penha de Franca village Panchayat Ward no 8 

Type - Completely decentralized model 

No of households : 500 households, flats and shops 

Population : 2500,  Solid Waste generation 0.600Kg /day per head  

 Expected Solid Waste per day = 0.6 X 2500 = 1500 Kg i. e. 1.5 MTPD  

Process involved  

Primary Treatment - for organic/ biodegradable waste - Organic Waste converter : OWC-130  

& Double Shredder (for non veg + big objects – dry waste)   

Primary Treatment - for non-biodegradable waste  

Sorting, Segregation, Bailing and Storage to be taken by recycler  

& in future plan for ERT- fuel production or any other feasible option.   

GLASS, METAL, BOTTLES, CANS waste - Sorting, Segregation and Storage to be taken by 

recycler 

Secondary treatment 

Bacterial Composting using OWC (organic waste converter) and Vermicomposting for green 

matter. 
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Resources: Existing compost pits 7 nos having volume of 3 cubic meters and 60-70 household 

capacity are sufficient. One pit was used for Vermicomposting of green material.  

• Existing Plastic collection points with fencing- 3 nos. Proposed 4 more points already 

approved by VP PDF but was not possible to actually implement. 

• Other requirements and infrastructure including centralized shed was done. 

• Soon after starting collection and composting, ARTI Biogas and autoclave (appropriate 

technique) for biomedical waste treatment was planned but subsequently biogas was 

implemented. 

• MOU between LILA Trust and Village Panchayat PDF was signed on 1st October 2009. 

• Plan was to start the trial process with effect from 15th Dec 2009 in ward no 8 and cover the 

entire five wards within a period of one year as a part of MOU.  

• However actual implementation may deviate from plan based on the existing conditions from 

time to time. 

Steps involved in IEC: - Information, Education and Communication 

Information of the SWM scheme to the public was done by many ways.  

Preparation of survey formats and planning the area. 

Interview for selection of volunteers. 

Orientation to volunteers. 

Division of area into blocks: - 1 worker for 125 households. 

Collection of information about the households by paid volunteers. 

Daily attendance maintained and Identity cards issued. 

Daily digitization and processing of forms in Excel format. 

Certification and payment of honorarium to volunteers. 

Personal Supervision by Project Authorities. 

All the above steps were systematically carried out based on the plan. 
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Pre-requisites and surveys conducted and findings 

SOME PHOTOGRAPHS/ MEDIA OF IEC AT VP PDF 

 

 

 

 

 

 

Above shown are the photos of trained volunteers to conduct survey of households as per 

the checklist and forms 

 

Above shown are the photos of trained volunteers receiving certificates after completion 

of work 

 Activities carried out for volunteers. 

• Outline plan for the two level volunteers, Honorary volunteers (11nos for 11 wards at VP 

PDF), appointed volunteers (need at least 1 per 10 households). 

• Preparation of Site specific training programs for volunteers and workers, designing the 

presentations and training modules, Identify & register/ employ Project labourers, Self-help 

groups (Preparation of paper bags), and all interested parties. 

• Designing and dissemination of pamphlets, Information brochures, Community banners and 

boards. 
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• Below given are some promotional and informative brochures collected from various sources 

– those from Pune are depicted below. 

 

Designing the contents for brochures is an important artistic assignment. Selection of images to 

attract and appeal to all the stakeholders and interested parties is an important requirement for 

spreading awareness, inform all, educate all and communicate with all.     

 

Brochures collected from Swach project by Pune 

municipality with KKPKP (Kagad kach Patra 

Kashtakari Panchayat) is placed towards left side. 

Visit to Pune by researcher with ward member of 

VPPDF Shri. Umesh Fadte was mainly intended 

to learn best practices. The learning was helpful in 

designing communication material and while 

managing workers. Below given is the brochure 

presently issued in the public interest by Goa State 

Pollution Control Board on their website.  
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Our Scheme of Waste Colour Codes which was planned at Village Panchayat Penha De 

Franca is given below. However it was only possible to provide black & green colored 

specially designed bins and a red coloured small paper bag for disposal of sanitary pads, 

napkins, diapers etc. and Plastic / Gunny bags for disposal of plastic waste that was collected 

twice in week or whenever it was full. Otherwise, wet and dry waste and other wastes were 

collected every day from door to door.  

Green Coloured 

Bin 

Black Coloured 

Bin 

Red Coloured 

paper Bag 

Brown Coloured 

Bin 

Gunny Bag 

Wet Garbage/ 

Biodegradable 

Waste 

Dry waste/ Non 

Plastic Dry 

Waste 

Biomedical 

waste 

Glass Waste & 

Metal Waste 
Plastic Waste 

Constituents: 

FOOD & 

KITCHEN 

ORGANIC 

WASTE – 

LEAVES, 

PEELINGS 

AND SCRAPS, 

SPOILED 

FOOD, GRASS 

CLIPPINGS 

Constituents: 

PAPER – 

NEWSPAPER, 

OFFICE 

PAPER, 

PACKING 

MATERIALS, 

CARDBOARD 

Constituents: 
SANITARY 

PADS, EXPIRED 

MEDICINES, 

WOUND 

DRESSING 

WASTE, 

PATIENT’S 

WASTE, 

CLINICAL 

WASTE, BABY’S 

DIAPERS 

Constituents: 

GLASS, 

METAL, 

BOTTLES, 

CANS 

Constituents: 

PLASTIC – 

BEVERAGE 

CONTAINERS, 

HIGH TECH 

WASTE, 

PACKING 

MATERIALS, 

Electric Cables, 

Wires 

Daily procedure / routine followed at the pilot project site was as given below. 

• Garbage collection time:-06:45am sharp initially which was further made very flexible up to 

8am and sometimes even second round was taken on request or phone call. 
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• House to house collection (green bin (for wet waste), black bin (for dry waste, paper) with 

gunny bag (plastic) and red paper bag (bio medical), by designated workers with identification 

and uniform. Gunny bags containing plastics and bottles were be collected twice a week or 

based on need felt. Glass & Metal & Other waste were collected based on availability 

• Sorting and segregation of waste as per plan and further treatment was done as per plan. All 

the care for safety of workers with supply of PPEs (personal protective equipments) being 

provided. Workers and supervisors were trained regularly by researcher being project in 

charge. 

• Organic waste was sent to Organic Waste Converter (OWC), a patented machine by Excel 

Industries. This machine was selected after lot of study of existing techniques and machines. In 

Goa, this machine was first time utilized for treatment of solid waste from public source. After 

the success achieved here, many hotels and even village panchayats and municipalities have 

visited our site and used this machines at various locations.   

• Plastic, Metal, and glass and other wastes were sent to sorting sites and lastly to one storage 

location that was made near dumping site with the place provided by VPPDF.  

INTREGRATION OF RURAL DEVELOPMENT, ENVIRONMENTAL MANAGEMENT 

AND SOCIAL UPLIFTMENT 

SOCIAL ENVIROMENT RURAL DEVT 

Education  Solid waste management Water (pure) 

Empowerment Sewage management Housing 

Employability- Skill 
development 

Water management & 
rainwater Harvesting 

Sanitation(toilets) 

Underprivileged EDP 
facilitation 

Enhancing ecological 
interdependence, living 
standards and morals. 
(sustainable living) 

 

Rural BPOS Live, let live, let us live  

 Understanding common 
moral values like 
interdependence 
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Educating all above responsibilities as a part of moral responsibilities. Facts and figures giving 

resource depletion. Battle is to save our plants, reduce impacts of developmental activities, 

conservation and replenishment of resources 

Sample of pamphlet that was distributed to each household & establishment is given 

below. 

 

Above information was created and distributed in every household and later it was widely used 

to educate schools, companies, general public and the funding agency used the matter and these 

pamphlets for creation of awareness to larger populations in waste management. The aims 

envisaged at that point of time for the project were, To encourage Solid Waste Treatment at 

community level and empower small societies, housing complex, panchayats, wards, slums etc. 

Thereby making them more responsible to reduce, reuse and recycle at source. Availability of 

land being central and primary requirement to start the project, we intend to start with available 

space by exhibiting clean ways of managing solid waste. 
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The project is a first step towards making Goa a place that has complete Garbage Management 

Systems. 

The process lay out planed at SWM project of VPPDF: Below given is the layout of process 

that was practiced at VPPDF project. But it was not possible to have bailing machine, fuel 

plant and autoclaving as the financial assistance was not available and also proven technology 

in case of fuel plant was not found to be convincing to the team. Besides the cost benefit 

analysis and scale of the project was not sufficient to take up fuel plant. Efforts were made for 

bailing machine and autoclave procurement but further it was decided to have them in bigger 

project which was planned at new site. 

4.9G  Economic model and cost working at SWM pilot project: The most significant part 

and learning opportunity was in deciding about type and extent of financial support to be 

extended to VPPDF for pilot solid waste management project. The success of model is not for 

cost effective implementation or per ton cost of treatment of waste, as the volumes are less than 

1.5 tonnes per day and door to door collection services are involved. During the time of project 

implementation VPPDF was spending monthly charges of about Rs 7 lacs for the truck 

contractor to centrally collect and dispose solid waste from public places in all 11 wards. The 

first effort for door to door collection was from our project ward. First time, return was 

received from sale of compost. Monthly average cost of complete waste management in 500 

households was Rs 40322/- in first year, Rs 72790/- in the second year and Rs 80747/- in the 

third year. First year it was just a beginning in few houses and after 8 months all the 500 

houses were covered. Minimum cost after full swing start was Rs 45000/- and Maximum cost 

was about Rs 1 lac which also included some cost of purchase of appliances. If three years 

average of Rs 64619/- is considered then average cost of treating average 1 tonnes per day  

comes to Rs 2153/- per tonne. However as mentioned earlier, the main achievement and 

feature of the project is financial handholding between VPPDF and Lila Trust 



Page 175 of 223 
 

(Supported by SFI) and immense learning that was achieved as well as education offered 

to public at large from a smaller turnkey decentralized project. Raw waste to compost 

volume reduction was to the tune of 40-50% hence the product available for sale was in high 

demand and due to smaller scales, we could not meet the demand. Maximum rate per kilogram 

of compost sold was Rs 10 per Kg and minimum rate was up to Rs 4 per Kg (during this time, 

some municipalities were selling large compost on scale @Rs 3 to 4 per Kg and another project 

at Verna Polytechnic was selling at Rs 7 per Kg). Households were charged by VPPDF @Rs1 

per day which comes to Rs 30 per month. Commercial establishments were charged higher to 

the tune of Rs 50 per month or based on waste generation. But the readiness to pay was from 

very few residents. Most of them expected best service for free. It was learnt that there is 

necessary to treat larger quantities of waste. Door to door collection by single worker in a day 

was from maximum 150 households. Optimum is 125 households per person in half day. 

Another half was used for processing the waste at the treatment facility. However during 

festival times when absenteeism was high, there was stressful situation and workers even 

collected from 300 to 400 houses and the project site was managed with just 2 green rangers 

(waste workers). Best strength was 7 no of green rangers and during such times, even street 

cleaning in selected places and cleaning of public spots was ensured. Routine activities were 

segregated door to door collection, transporting the waste in separate bins and bags to the site. 

Secondary sorting at the site and further processing by shredder and OWC-500 homogeniser 

and mixer operating at 1400rpm (revolutions per minute). Further sorted fractions were further 

taken to dry sorting site and stored separately. The most advantage of door to door segregated 

waste collection was that good condition items such as old toys, mementos, old clothes, 

disposed utensils and many other items were reused by our green rangers itself. People were 

given option for the first time to facilitate reuse in a true manner. Recyclables were sold to the 

highest bidder.  
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Type – Reducing CSR fund support and increased financial participation by VPPDF. First plan 

was to reduce financial support after every quarter by 10 % and equal contribution to be taken 

from VPPDF. However later on it was understood that VPPDF was not equipped with speedy 

system to approve and implement the finances practically. Hence six month period was 

suggested and approved by Chairperson of CSR supporter SFI (Sociadade de Fomento).   

Actual experience was different than the planned process. Unexpected expenses were incurred 

and also unexpected incomes from sale of plastics and compost were generated.  

Approval for the pilot project was obtained from Goa State Pollution Control Board. Pic 

shown below. 
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Future plans that were initially envisaged for phase-wise approach to solve the solid waste 

management issue in the study area are as given below. However actual achievements were 

confined to 500 houses and support to ward no 7 partially and other areas as per need or by 

way of cleanliness campaigns. Etc. 

• Phase I 

• Developing community model of solid waste management, implement and succeed,  

• Pilot results to be well studied and interpreted, Build the intricate network of social workers, 

volunteers, field technocrats, designers and ground level workers 

• Phase II 

• Add on more areas and develop the plan on larger scale, Develop professional set up to 

handle large scale integrated projects 

• Phase III 

• Developing in-house manufacturing team – (the mechanical engg., electrical engg., 2-3 

technicians.), design, development. 

•   1- Commercial & financial manager,   1- Material stores – officer,   1- Marketing, Sales, 

Business development 

• Bio fertilizer plant with MoEFCC approved laboratory, Purchase of all the compost 

• Add – nutrients, stabilizers, Packed Fertilizer, Complete waste to fertilizer loop to be 

developed. Similar scheme could be worked out for non-biodegradable 

• Phase IV 

• Plastic recycling plant, Fuel from plastic and also complete biomedical treatment plant with 

metal recovery and plastic processing. Manufacturing alternatives to plastic with ecomark. 

• Phase V 

• Integration of sewage treatment, Sanitation facilities, Development of green belt and 

Resource management (Water Harvesting) with existing projects & Ensure- Basic Amenities 

to the Society. 
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Above photo shows researcher ( on the right extreme) along with Shri. Umesh Fadte  

( VP Member VP PDF – a man in cap ) during remedition and cleaning work in the valley 

area in association with VP PDF to set up plastic and recyclable sorting station 

 

 

Above Pics Show ARTI Model Biogas in Making which was used by workers for 

coocking.Besides above shown pics, there are several more photographs and numerouds 

videos actually showing daily collection, segregation and processing of waste & interactions 

with stakeholders 
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4.9H  Situation after inception of pilot project – Photographic Presentation 

After signing of MOU between VP Penha de Franca and Lila Trust, the project was 

inaugurated whereby Pooja was performed by ward member Shri. Umesh Fadte, who was 

ground level supporter and pillar for this project. Prior to Puja, the shed was built by VP PDF 

with support from the project funds. The administrative and financial approvals were taken 

from funding agency. All the systematic accounting procedures, receipts, vouchers, VP 

approvals were taken. The correspondence files and documents as well as records are 

maintained in the office of the Trust.   

 
Above photos are taken during inauguration of SWM shed 

 

 
Above photos are taken during Pooja by Shri Umesh Fadte (left photo) and Team of 

VPPDF Sarpanch (right photo) with Ward Members after inauguration of SWM shed 
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View of Kranti Udyan before project inception 

 

 
 

View of Green Shed from Roadside after Inception of Project.  

View of same area before pilot project inception is shown below 
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Above & below photograph shows view of worst site – burning valley like area which was 

dumping site in study area before project implementation  

 
Above photo shows view of burning valley before restoration 

Above photograph shows most worst affected area, valley near to Kranti Udyan Road, this 

place was used as dumping site, often set to fire by unknown people and caused air pollution 

affecting locals. Further this place was remediated. Sometimes such waste dumping sites also 

catch fire due to formation of methane in the contents triggered by hot sunlight and any item 

catching spark causes massive fires. 
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Above photograph shows valley area after restoration, reclamation by filling and 

plantation. As on Dec, 2017. There is no more dumping and burning in this area 

 

 

 
Photo of Green Shed Constructed 
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Above given are photos of bins used for collection and transportation of waste 

Green – for wet waste – biodegradable wate and Black – for dry waste  

 

 

 

 

Above given are photos of bins used for home storage the waste – Specially designed by 

researcher with experts and registered with industry in the name of trust. Green – for wet waste 

– biodegradable waste and Black – for dry waste. 
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Above given are photos of trolley specially designed for carrying additional dry waste 

 

Above given is photo of trolley specially designed for carrying additional wet waste 
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Above place is photo of waste management facility along with collected waste 

 

 

 

 
 

 

Photos placed above and on the left side are door to door 

collection from residents. Ward member is also a 

resident  
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Above placed is the photo of green ranger while collecting and transporting waste in 

trolley mounted bins 

 

 
Above placed are photos of waste management team,  Left photo – Green Rangers Team 

with researcher (standing on right extreme) Right photo – Unloading of processing machines 

on site : Interesting to see and note that caps as well as uniforms were provided as part of pilot 

project and workers called as green rangers and not garbage workers to ensure their self-

respect. 
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Above photo of project team with researcher in the centre

 
Above placed are the photos of sorting of waste on large platforms 

 
Above placed is the photos of experiment of sorting waste using perforated tray which 

was not as successful as it was thought as it required lot of water for cleaning and efforts 

hence not an efficient means 
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Specifications of machines selected at VP PDF SWM Pilot Project 

1. Composting Machine (OWC 130) - Capacity 600 -800 kg/day – One number 

 

a) Power Connection: 8 HP (Main motor & Chopper Motor) 

b) Brim Capacity: 130 lit. 

c) Waste Batch size 50 kg 

d) Batch Duration 15 min. 

e) MOC All contact parts of SS304 

f) Trolley One No. of SS 304 

g) Mobility arrangement Suitable mobility arrangement for the equipment for movement 

2. Shredder – One number 

 

Shredder is required if garden waste like plant pruning is to be converted into organic manure 

as also will take care of meat bones. 

Double Shredder of M.S. Contact parts, having feed cross section of 130 mm x 300 mm and 

depth of 100 mm complete with 2 H.P. Drive geared motor and mounted on fabricated frame 

for easy working. 

Note: The cutters are made of C.S duly carburized and hardened. The two shafts holding the 

cutters operate at differential speeds i.e. 100 R.P.M and 70 R.P.M to facilitate self-cleaning. 

Body Cover SS 304 and Mobility Arrangement. 

 

Above shown are two photos of OWC – 130 and Double Shredder in Operation at Pilot 

Project of VPPDF  
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Above placed are the photos of sorting of processed waste cured in pits and final compost 

in a container and in hands of researcher 

4.9-I  Salient features of the pilot SWM project at VPPDF:- 

1. First Community Waste Management Project in Goa by a Charitable Trust with Corporate 

Support. 

2. Complete responsibility of collection, segregation, composting, biogas generation, 

community involvement, public education and end to end solution provided to 500 households 

on pilot basis thereby allowing us to multiply the outcome of this project to various other 

places.  

3. The present site was considered for pilot study due to its worst affected scenario 

considering solid waste. There are potential chances of many health hazards apart from existing 
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problems of garbage stinking, mosquitoes, Leachate spreading on roads and entering storm 

drains during rainy season, stray dogs menace and unidentified rag pickers collecting 

recyclables in unhygienic manner, and many other socio-environmental issues.    

4. Due to continuous dumping of solid waste in a valley where instances of setting fire to the 

garbage were on increasing manner leading to air pollution. Besides there was lot of ground 

and water pollution taking place. Hence this site was selected for pilot project. 

5. Enabling self-sufficiency of funds through special model involving private and public 

funds. 

 

Double Shredder and Organic Waste Converter ( OWC – 130)  Placed at our Pilot Plant 

Porvorim - Project Commenced on 01/01/2010 – Lila Trust as Process Owners. 

4.9-J  Significant project memories and events - Reuse of working toys by green rangers 

children received during door to door collection. Green rangers were trained for social 

behaviour, especially greetings received from green rangers, uniformly well-dressed green 

rangers with valid identity card were introduced to ward members and residents whenever new 

person was inducted.  Green rangers became friendly with residents who even offered them 

sweets, gifts and at times tips during festivals. Senior citizens had faith in green rangers who 

sometimes gave them extended services such as cleaning their backyard, shifting and lifting of 

heavy things and even in maintaining gardens etc. Ward member and researcher were on 

ground early morning to further interact with locals and understand their issues which helped in 

further improvement of services. Garden waste was received separately from residents who 
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even bought our compost for their garden. This was a great symbiotic relationship. Few 

responsible and proactive residents took EM (effective microbial) solution for odour control at 

home and walked voluntarily to the treatment facility with freshly generated waste before it 

starts stinking – especially fish and prawn waste. Few residents were friendly and some were 

unnecessarily hostile to our green rangers. They refused to hand over waste and rather disposed 

in open, were abusive and considered that green rangers should serve them as their maids. 

However conflicts were resolved with the help of ward member. In one incidence there was 

always waste dumped in one open space which in spite of door to door collection was not 

getting reduced. Finally we had to investigate and it was found that one resident had event 

management business who disposed the waste at night. We made him pay for it. Visitors were 

educated at the facility, for which a supervisor was engaged. The costs were bit high also due 

to additional services such as maintaining accounts, receipts and vouchers on behalf of Lila 

Trust as well as VPPDF. Poor participation in cleanliness drives was memorable but those who 

participated proved that it is only few who make the difference. 

Felicitation of Chairman of SFI Shri. Auduthbab Timblo by people of VPPDF in a grand public 

program in hands of Hon. Former High Court Judge Justice Shetye who is resident of VPPDF 

area. Public program of laying corner stone for newly planned decentralized waste 

management plant in land which was handed over by Housing Board of Goa in presence of 

then Hon. Minister for Environment and Forest, Govt of Goa Mrs. Alina Saldanha in presence 

of other distinguished dignitaries. Felicitation of green rangers in hands of a prominent 

industrialist lady Mrs. Menezes who supported the project by regularly purchasing the compost 

from our project. Her words of appreciation to green rangers (solid waste workers) where she 

said that she is “grateful to all waste workers and treats them on par with any other prestigious 

professional" are unforgettable. 
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4.9-K   Data analysis and substance of lessons learnt - Actual Findings are different from 

initial assumptions 

All the stakeholders have shown continued support for tenure of project till about 4 years. 

SFI along with O & M agency are continuing support by managing the project & by doing 

initial capital and operating expenditure out of which operating expenditure is then shared by 

VP PDF  

Average wet waste generation actually found per household is 0.6 kg per household per day.  

(about 120 grams per person per day – considering 5 member family) 

• Average dry waste generation actually found per household is 0.015 kg (15 grams) per 

household per day (excluding home toxic waste, card board and residual waste).  (about 3 

grams per person per day – considering 5 member family) 

• Residual Waste or the impurities which are generated due to poor segregation at source and 

mixing of non-biodegradable items into wet waste. 

Waste Received at Site and impurities are shown in chart below 

 

Please note: The above estimates are based on average annual data actually gathered 

after regular door to door collection. 

 

 

10% IMPURITIES

90% BEFORE 

PROCESSING

BP

IMPURITIES
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Below Given Table Shows Initial Capital Investment 

 Sr. No    Capital Investment              Amount in Rupees 

1 PLANT AND MACHINERY 919322.00 

2 ELECTRICAL EQUIPMENT 41626.00 

3 FURNITURE 5500.00 

4 SHED 355340.00 

5 CYCLE 2000.00 

6 

BINS AND OTHER 

EQUIPMENT 432739.00 

7 EARTHING 4164.00 

8 LANDSCAPING 43100.00 

9 PLUMBING 5733.00 

  TOTAL 

1809524.00  

Rupees Eighteen Lakhs, 

Nine Thousand Five 

Hundred and Twenty Four 

 

SWM Vital Data 

Parameter Year 2009-10 Year 2010-11 

Total Wet Waste 

Generated Per 

Household                      

( 5 members) 

0.60 Kg 0.55 Kg 

Total Dry Waste 

Generated Per 

Household                          

(5 members) 

150 grams 150 grams 

Impurities 3% 10% 

Loss of weight while 

composting 

Range from 50 % to 75 % (and even 

more 5% during Extreme Summer 

and Less as 45% during rainy 

season) 
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4.9-L  Compost dynamics  

• Out of total compost loss due to moisture and degradation ranges from 50 – 75 % depending 

upon whether rainy season or summer. Loss due to initial rains and lack of storage space. 

• Loss due to initial experiments to establish most suitable stoichiometry for getting good 

quality compost. After sale of compost, its performance effect and feedback from user on 

different plants is awaited. Almost 50 % of the daily generated compost id reused for the 

process as moisture absorbent to prevent leachate. 

Lessons learnt from composting - It is observed in study area by trying several combinations 

of additives such as cow dung, goat shit, poultry shit in different combination of stoichiometry 

ad experiments were based on empirical observations. Chemical tests could not be carried out 

for all types due to various limitations. However it is important learning that if due care is 

taken while doing composting, the quality of compost is like tea powder and sometimes finer 

after screening for less than 4mm sieve. The findings from our experience are as stated further. 

There was need to add regular moisture content in form of water to the compost in the pit and 

the experience is that after rise in compost pit temperature, it needs to be mixed well to ensure 

good compost after about 30 to 40 days depending on the season. Composting time is 

maximum in rainy season, relatively better in winter and best in summer but water demand in 

summer is more. In case of absence of moisture and mixing, fungus was observed to grow in 

the pits in powdered form to such an extent that working personnel were not ready to go for 

mixing due to allergy or fear of uneasiness and infection. The biochemical changes observed in 

the compost are extremely interesting. When goat shit was added to the processed raw compost 

in various proportions, half, equal and double of the quantity of raw waste, it was observed that 

there was excessive moisture in the composting pit.   Compost quality was analysed from 

approved laboratory and was found to be very good. Sale of compost was carried out to ensure 

some revenue generation for the project. 
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Compost Bags Were Labelled as Shown Below 

  From the  da rkness o f igno rance

Lead  me  to  the  ligh t o f know ledge 

Bacterial Compost Fertilizer 

Produced from valuable green waste at our Solid Waste Pilot plant 

V P Penha De Franca ward no 8 

Directions for use 

Mix one part of compost in ¼th part of sand and 3/4th parts of soil. 

OR 

For one kg of compost add 250 Gms of sand and 750 Gms of soil 

 The mixture is ready for plantation. 

Caution - Do not eat, Keep out of reach of children. 

Pure, organic & rich with micronutrients, tested from approved laboratory 

No chemicals 

Project Supported by Sociadade de Fomento 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Compost Parameters Actual Findings 

pH 6.6 

El.Cond 6.0 

T.N 2.7 

P2O5 1.3 

K2O 1.13 

O.C 35.7 

C/N Ratio 25.5 

Total zinc 175 ppm 

Cu 60-100 ppm 

Total Fe 2400ppm 

Total Mn 110 ppm 

Table 4 
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Report of Compost Analysis is placed below 

 

Intermediate outcomes during implementation  

• It is not possible to make profits from sale of compost and plastic and the recovery in VPPDF 

was 7- 8 % of the capital cost and one month’s O & M cost. The major economic contribution 

other than SFI comes from VPPDF and Public. The contribution from SFI has enabled 

existence of this project, continual functioning and future development with existing capital 

assets. Need of funds in future is as below 

• Considering average monthly expenditure of about 95000 /- (annual 1140000) with expansion 

and O & M fees of Rs 228000/- Expenditure Share between VPPDF and SFI planned is 70:30 

per cent (First 6 months) and 80 :20 per cent (Next 6 months). 
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4.9-M  Review of newspaper / media and Analysis of questionnaires – from 2009 to 2017, 

researcher has kept the track record of the articles as well as news items related to waste 

management issue. It is observed that waste management issue is featured almost every day 

in daily newspapers. There was also series of public feedback that was conducted by one of 

the eminent newspaper. Analysis of the media reports shows that by large, opinion is 

directed towards inaction, negligence and non-functional existence of local bodies leading 

to failure of waste management. The reports feature garbage dumps, failure and delay of 

efforts by several municipalities. Most featured projects were solid waste management 

projects at Sonsodo – Madgao, Mormugao, Ponda, Mapusa an Saligaon – Bardez (this 

project located on existing dump site at Saligao – known to have caused pollution to 

Salmona spring due to leachate contamination flowing downstream of the dumping site 

whereby this spring is located - in spite of opposition from few, has seen light of the day 

and is most successful functional mega scale project – almost 100 tonnes per day capacity 

as on today). Almost every day news from some or the other area is featured. However 

there is need to spread awareness about provisions of MSW rules and encourage public 

participation. 

 

 

Question

Male Female

2 5

Range Average

21 to 49 34

Range Average

02 to 08 5

5 Past system from Year 2000 till Year 

2016 and Present System of 

garbage management at home 

Evaluation of Selected Representative Questionnaire Response

Better at present

2

3

4

Response

Gender

Age Group

Family Size
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Past system from Year 2000 till Year 

2016 and Present System of 

garbage management in village 

panchayat 

Specific Information in addition to 

above for better understanding of 

the problem

7 What was ancestral or traditional 

method of garbage disposal in 

your area? 

Range Average

2000 to 2007

9 What is the cause of problem 

according to you?

10 What could be the best way to 

solve the problem, according to 

you?

11  Is there any effort taken by you, or 

anyone else in your area, according 

to you? What was the outcome of 

the effort?

Remarks Average 

Government 

trying to 

solve but no 

outcome

Yes

Remarks Average

Public 

corporation 

and support 

needed

Yes

Range Average

0.5 to 2 kg 1 kg

do you segregate at source? Yes / 

No, If no, then Why? 

How many categories do you 

segregate and which are they? 

Do you feel that segregation at source 

is important? Why? 

15 What is your prediction for future 

of garbage problem in your area?

Do you feel that public 

participation is necessary for the 

success? 

Any other important view or 

expectation regarding garbage issue? 

How much garbage approximately 

is generated daily from your 

house? In Kgs. 

8

Better at present

Dispose garbage in pits ( by 

less than 5% people) rest in 

open and burning of non 

degradable waste

Appreciable inputs are received 

and included in the contents of 

thesis

6

Do you feel that efforts are taken by 

your local governing body will 

become successful?

13

Commom approach - door to 

door collection of waste

12 Did you feel that enough efforts are 

taken by your local governing 

body?

Yes

14

Awareness needed

Yes

Inputs given are reflected in 

the concluding contents 

16

Yes

Two categories -Dry and Wet

Proactive public

Overall failure (both govt and 

public)

When did you feel that the garbage 

handling, disposal or as problem 

became prominent? Which year 

approximately?  



Page 199 of 223 
 

 

 

Analysis of questionnaires is placed at Appendix VII. During awareness and interaction, 

feedback was recorded verbally from entire public constituting the sample volume but the most 

representative questionnaires are analysed above. 

Major outcome of representative data analysis of constitution of solid waste at VP PDF is 

shown below. 

 

 

IMPORTANT NOTES – Although the project duration was longer, the data selected for 

analysis and interpretation and presentation is that having reliability, continuity and only from 

the actual work done by researcher. 

All the expenses were carried out by following all the standard financial controls and 

accounting procedures. No expenses were done without approval. Periodic review was done to 

ensure control and optimization of expenditures. 
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The lessons learnt are based on concrete professional techno-financial work implementation. 

Hence the learnings which are expressed in the final concluding chapter and in 

recommendations are based on serious ground work. 

4.9-N   Presentation and analysis of working economic model are carried out during the 

period of operation and management of project by Lila Trust with funds from SFI and 

Collaboration with VPPDF. The table is as given below and most data is presented in charts. 

 
Graphical presentation in form of clustered bar chart is given below 

 

Month

Actual Expenditure 

Incurred (in Rupees)

I

October 2010 51003

November 2010 71768

December 2010 68929

January 2011 74009

February 2011 75677

March 2011 76279

April 2011 68957

May 2011 76159

June 2011 94336

July 2011 92566

August 2011 85144

September 2011 75732

October 2011 67240

November 2011 77547

December 2011 77415

January 2012 80867

February 2012 84671

March 2012 84975

April 2012 60944

May 2012 74814

june 2012 88952

July 2012 79286

August 2012 88916

september 2012 103338

Total 1879524
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Below given are the major expenditures made during the project. 

 

Table 5 

 

Entire funds were not utilized and remaining funds were refunded to SFI. Below given are 

additional headings for which the funds were utilized. Less: Expenditure towards purchase of 

books "Turn Waste into Resources", Expenditure towards Repair and maintenance of OWC 

and Double Shredder and replacement of parts, Expenditure towards Organising Inaugural 

function of new project, Masonry work for Board and Misc. expenses at VPPDF, Expenditure 

towards Plastic bag disbursement in Ward no 10 and 11 of VPPDF, Expenditure towards 

Collection and Disposal of Plastics in ward 10 and 11 of VPPDF workers salary 2 

workers@6500 for 1months, Supervisor 1@8000/- for 1month, Expenditure towards Medical 

PLANT AND MACHINERY 919322 919322

ELECTRICAL EQUIPMENT 41626 2000

FURNITURE 5500 5500

FIXED GREEN SHED 299318

FABRICATED REMOVABLE GREEN SHED 56022 56022

CYCLE 2000

BINS AND OTHER EQUIPMENT 432739

EARTHING 4164

LANDSCAPING 43100

PLUMBING 5733

TOTAL 1809524 982844
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Reimbursement for accidently Injured worker Arjun while on the job. Still in progress as on 

Oct 2013, miscellaneous- Transport, refreshment to managing staff etc. Excess Amount 

Remaining & Was Refunded to SFI as on 26th Oct 2013. 

Most important part of expenditure sharing between VPPDF and Lila Trust long with funding 

agency SFI (Sociadade de Fomento) are given below for the period till the project was 

implemented by above agencies. After this period, separate agency was appointed by VPPDF 

for operation and management, however the project team continued to do the work under new 

combination as the main duration of economic handholding involving the trust was concluded. 

Major headings of costs incurred are given below. 

 

All the graphical presentations are preferred for the ease of understanding the financial model 

and details regarding audited accounts of Lila Trust, all the vouchers, bills, purchase / work 

orders to vendors, financial controls, excel sheets of detailed expenses and receipts, etc. are 

available for verification in the office of the trust and also soft copies with the researcher. They 

were presented to all the active stakeholders from time to time.     

 

TRANSPORT AND TRAVELLING 

SALARY LABOURERS

SUPERVISORS SALARY 

QC / LABORATORY TECHNICIAN 

MARKETING/SALES/LIASONING/MAINTENANCE 

ENGINEER

DIRECT METERIAL COST, CONSUMABLES, 

ADDITIVES,PROCESS MATERIALS

PPE - SAFETY GADGETS

BACK OFFICE, STATIONARY, ACCOUNTING,ETC

GARDEN MAINTENANCE,ELECTRICAL,PUBLIC 

MEETINGS,PLUMBING,ETC

EXTRA LABOUR FOR WARD CLEANING/ 

MAINTENANCE 

RENT FOR HEAVY EQUIPMENTS

OVERHEADS,CONTINGENCIES & MACHINES RENT

STAFF WELFARE
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Below given are the clustered column charts used for visual presentation of the expenditure 

sharing. Gradual increase in percentage of contribution from VPPDF is evident. 
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Besides above given expenditure sharing, below given is the area chart of sale of compost 

& recyclables like plastic from project output 
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4.9-O Selected newspaper clips about the SWM pilot project 
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Besides visits to project by pubic and various presentations to schools, clubs, village 

Panchayats and other interested parties, there were awareness programs and cleanliness drives 

taken up in the area. People including Sarpanch, Panch member and many eminent citizens 

participated and were provided with hand glove, collection sticks and were not hesitant to put 

their hands in drains and street garbage. The unique experience was that an elderly person 

came with his grandchild for cleanliness drive. Almost three generations were on ground. 

Many homemaker ladies expressed their willingness to use effective microbial solution 

regularly. Experience sharing after inception of segregation at source. Important suggestions as 

well as feedback was received during the cleanliness drive. Such interactive sessions after an 

activity were found to be more useful and participative rather than mere interactive sessions 

which were also organized and it was found that they were relatively less participative. 
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Photos of Public Cleaning Rally (Late Shri. Dias, Senior Freedom Fighter is also seen) 

 

 

Above Photos of Public Cleaning Rally, Three Generations on Work 
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Chapter V – Conclusion, Summary and Recommendations. 

 

5.1 Contribution of the study -   

5.2 Summary - Major Impact of pilot SWM project at VPPDF 

5.3 Limitations and difficulties  

5.4 Findings of the Project - Positive (+) and Negative (-)  

5.5 Achievements of project 

5.6 Future Scope 

5.7 Conclusion, hypothesis and outcome 

5.8 Recommendations   
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The problem of solid waste has several dimensions as discussed in thesis. But one most unique 

and important consideration is that any type of component may be found in any place where it 

may not be expected. For example, an imported expired perfume, adulterated food item, 

grocery or any other consumables or non-consumables, expired battery or cell containing 

chemicals such as lead, acid or any other heavy metal, disposed medicines containing steroids 

or chemicals, may be encountered in domestic waste in quantities that may be negligible but 

might have high toxicity or catalytic effects in combination with other things present in the 

solid waste. 

5.1 Contribution of the study - is in terms of proposing new outlook. It is necessary to 

consider attributes of product with high, medium and low solid waste creating potential, at the 

point of manufacturing or handling or packaging or while usage. Based on few of above given 

criteria and item specific criteria. Hence it is proposed as part of this study to develop 

Coefficient of Solid Waste Potential (CSWP) for each item. Coefficient of Solid Waste 

Potential (CSWP)–could prove to be one of the significant requirement for successful and cost 

efficient management of solid waste problem is segregation at source or at point of creation of 

waste. This coefficient should also consider factors such as shelf life / time of perishability 

(hrs), solid waste treatability potential (Low - 0.3, Medium - 0.2 and high - 0.1), Max. CSWP 

Coefficient =1.Any item having max. CSWP will have maximum resourceful potential value 

and its waste potential will be least. It means minimum need for treatment for maximum 

CSWP.  This formula will give numeric value which can be further incorporated in the cost 

benefit analysis of any waste treatment plan or treatability and in calculation of extended 

manufacturer’s responsibility, selection of treatment methodology  

Formula proposed is as given as  

“Resourceful potential value of solid waste (or any item) at expected time = Quantity of waste 

(item) in kg (at time of assessment) X Coefficient of Solid Waste Potential” 
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Above formula proposed is based on the idea out of thought process after learning various 

lessons from pilot project and also difficulties encountered during calculation of various 

financial aspects while designing the pilot project. Resourceful potential value of solid waste 

can be also referred in easy terms as “value of item as resource” and Coefficient of Solid Waste 

Potential can be referred in simple words as “vulnerability as waste”. This will enable 

understanding of calculation and evaluation of ecosystem services of a resource with respect to 

its waste management implications. The formula could be tested on various existing waste 

management projects and each type of waste constituent to further validate and standardise the 

Coefficient of Solid Waste Potential and Resourceful Potential Value of Solid Waste. It will 

also help in the cost benefit analysis of any waste treatment plan or treatability and in 

calculation of extended manufacturer’s responsibility, selection of treatment methodology etc. 

However this formula and coefficient is not tested and presently is in just process of concept. 

Some factors that need to be considered while calculating coefficient of solid waste potential 

ate time taken for degradation or creating nuisance, environment conditions, time taken for 

converting into non odour generating intermediate resource or final product completely. 

Whether the item needs high end treatment method (slaughter waste, biomedical waste, 

composite or complicated waste such as ACP, PU, Soiled plastic, etc) / technology that will 

require complicated technology - indigenous or foreign or patented. Various permutations and 

combinations to be created in tabular form to create item-wise list of coefficients by involving 

multiple stakeholders and experts. Such potential could be basis on which it is possible to 

decide tax or fees or cess or fines, treatment charges etc. All above factors and criteria should 

have value attached to them which could be used to understand the technical as well as 

economic feasibility of treatment of particular type of waste. Attributes of society whether it 

will participate and cooperate or will not adhere to systems is also an important consideration. 

Number of awareness sessions and other interventions required to sensitize, motivate and 
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educate the communities for participating in successful results. 

Higher the coefficient, (max =1) easier to treat or less treatment needed and could be directly 

reused. Similarly, if coefficient is less, that means, it will reduce the value of resource, when 

multiplied and will have high treatment costs. 

Important to consider attributes of product with high, medium and low solid waste creating 

potential, at the point of manufacturing or handling or packaging or while usage. Based on few 

of above given criteria and item specific criteria. Hence it is proposed as part of this study to 

develop solid waste potential coefficient for each item. Attributes of society whether it will 

participate and cooperate or will not adhere to systems. 

Number of awareness sessions and other interventions required to sensitize, motivate and 

educate the communities for participating in successful results. 

Higher the coefficient, (max =1) easier to treat or less treatment needed and could be directly 

reused. Similarly, if coefficient is less, that means, it will reduce the value of resource, when 

multiplied and will have high treatment costs. 

5.2   Summary - Major Impact of pilot SWM project at VPPDF 

 Awareness created amongst public in ward no 8 that SWM projects could be well handled 

with proper system. 

 Due to VPPDF model, other VPs have got inspiration from this project. Namely VP Verna, 

VP Corlim, CCP has declared that it will install similar machines like VPPDF. 

 Locals are benefited from door to door collection. 

 Ward no. 8 area is relatively clean. 

 Housing Board has allotted space of 1000 sq meters for swm project on lease. 

 Nearby wards have come forward requesting door to door collection. 
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 VP PDF has created SWM fund for the first time dedicated for the cause. 

 Governor had convened special meeting where this project was appreciated. 

 Scope to replicate similar efforts by varying parameters like alternative collection method. 

 Adding dignity to the job of garbage collector and attracting more unemployed and 

hardworking youths. 

5.3  Limitations and difficulties  

 

 No proper stay and sanitation (latrines &bathroom)   arrangement for labourers. 

 Attrition of labourers due to lack of above facilities. 

 Space constraints to store finished product and also recyclable waste till it is taken by the 

vendor. 

 Advance expenditure by SFI / Lila which is then reimbursed by VPPDF. 

 No system for processing residual plastic and recyclables due to lack of space. 

 During initial 3-4 moths of inception less income from compost sales as gradually no of 

houses were increased to 500. 

 After starting Initial loss of compost to establish the stoichiometry or process formulation. 

 During first year rains some compost which was kept for drying was carried away by rains 

however most of it recovered. 

 Initial few months and even recently proportion of impurities is increasing due to poor 

segregation at source by many households. 

 No system for dealing with home toxics hence adds to residual waste. 
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 Piling residual waste needs special process and creates pause in expansion. 

 No visual impact as area under service is small and gets littered from neighbouring areas  

 Need to procure more big bins and uniforms costing about Rs.75000/- 

5.4   Findings of the Project - Positive (+) and Negative (-)  

┼ Good beginning and step to inculcate good habit among public. 

┼ VPs and Public bodies will get more pressure to perform. 

┼ Better sanitation and cleanliness leading to better living. 

┼ Lesson for others, Creation of employment to downtrodden. 

▬  Drain on capital investment since underutilized capacity. 

▬  Public contributions not collected and shortfall of funds due to low amount shared by public 

and VP. 

▬  Space constraints and lack of proper welfare to labourers leading to attrition. 

▬  Never to take up such projects without proper legal ownership of process like MOU or 

Tender or Work Order. 

5.5   Achievements of project: 

Many Village Panchayats, environmentalists, social workers, municipal engineers, village 

panchayat members across the state, MLAs, industrialists, general public, clubs, decision 

makers, builders and even delegations of NGOs, Lions Club of Udupi ( Karnataka) visited the 

project site and learnt the method of managing solid waste. The project has contributed in big 

way  

The project in-charge (researcher) and the VPPDF representative Shri. Umesh Fadte made 

several efforts and proposal as well as request letters were made to Goa Housing Board located 

in the study area to provide land for setting up integrated decentralized waste management 

facility for all the 11 wards of VP PDF. Several meetings were held with engineers, office 



Page 214 of 223 
 

bearers, management and the then minister Shri. Nilkanth Halarnkar who finally allocated 1000 

square meters of land to VPPDF for setting up solid waste facility. The local public 

representatives also joined efforts for allocation of land. The local MLA Shri. Rohan Khaunte, 

continued the good work aggressively and extended the facility of door to door collection not 

only to all the wards but also to neighbouring VPs. This is a very great achievement which 

perhaps could be attributed to good work initiated by the pilot project.   

Researcher visited few states and got opportunity to be part of All India Waste (AIW) 

Association whereby Lila Trust became member of AIW. Places visited included Okhla in 

Delhi to visit and understand IL & FS SWM Plant. Visited mountains of solid waste and was 

exposed to unimaginable scales of garbage dumps. Visited Gorai solid waste restoration site in 

Mumbai. Visited Pune to see “Kach Kachra Kashtakari Panchayat” model of waste 

management. Had opportunity to visit Sulabh Biogas Plant in Delhi for 1000 seater toilets 

whereby waste is used as biogas plant feed and biogas is used for cooking. Producing campfire, 

generated of electricity from biogas is supplied to illuminate lights of Sulabh school campus. 

Visited model colony solid waste management plant, whereby high mast electricity lamp gets 

electricity supply from biogas based generator which gets solid waste feed from local residents. 

Besides the site visits, several national and international conferences were attended to 

understand the complete issue in detail. 

5.6 Future Scope after this research is enormous. It may be possible to use the findings to 

improve further efforts towards sustainable waste management. There is scope to carry out 

microhabitat study with their enumeration and toxicology / xenobiotics in ecosystems and their 

bio-magnification dynamics, including qualitative and quantitative analysis. There is scope to 

create specific awareness and training tools as well as modules of awareness for various 

stakeholders, involve all levels including residents including those residing in rented places – 

often missed in planning, students (most effective means of convincing all the generations in 
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spite of gap in ways of thinking), housewives (homemakers), retired citizens, prominent Govt. 

authorities and other residing in the area.   

There is scope to test the formula proposed to further validate and standardise the Coefficient 

of Solid Waste Potential and Resourceful Potential Value of Solid Waste. It may prove an 

important tool in the cost benefit analysis of any waste treatment plan or treatability and in 

calculation of extended manufacturer’s responsibility, selection of treatment methodology etc. 

5.7 Conclusion, hypothesis and outcome 

Problem of solid waste has several dimensions are discussed in thesis. But one most unique and 

important consideration is that any type of component may be found in any place where it may 

not be expected. For example, an imported expired perfume, adulterated item food, grocery or 

any other consumables or non-consumables, expired battery or cell containing chemicals such 

as lead, acid or any other heavy metal, disposed medicines containing steroids or chemicals, 

may be encountered in domestic waste in quantities that may be negligible but might have high 

toxicity or catalytic effects in combination with other things present in the solid waste. 

One of the major requirement for successful and cost efficient management of solid waste 

problem is segregation at source or at point of creation of waste.  

The hypothesis and outcome -  

The broader objective was to identify the environmental set up, geographical features, 

ecosystems types and pollution of coastal ecosystems in and around study area in Penha de 

France in Porvorim in Goa. Emphasis on understanding solid waste problem and developing 

sustainable model in village Penha De Franca in Porvorim as pilot case study to achieve 

preservation of coastal ecosystems.   

Hypothesis –“It is possible to conserve and improve river bank and plateau ecosystems by 

developing sustainable and economic hand-holding model for managing pollution problem due 

to solid waste in Village Panchayats in and around Porvorim” 
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The above hypothesis is tested with the help of reliable primary data and analytical study of 

literature available as secondary data which has enabled drawing logical inferences on the 

problem. There is need to involve all the stake holders in true spirit and engaging professional 

expertise or developing it amongst local bodies through garbage committees and BMCs. If the 

primary segregation at source is done in maximum categories then the overall solid waste 

management is successful with less financial burden. More the involvement at household level, 

better is the segregation, better is the process / product success in any technique / method of 

treatment. Sustainability of such projects or any solid waste management projects depends on 

responsible role of each stakeholder right from garbage generator to the project implementing 

body or process owner and operator and most importantly local bodies. Understanding reasons 

for failure or less success of existing solid waste projects and systematic analysis of chances of 

sustainability with respect to several variables is one of the main outcome of learnings from the 

research. The hypothesis is tested and proven to be successful in the study area. 

As initially stated on page 11 of thesis in reference quoted, “to bring about a change in the right 

direction, corporate organization in the emerging countries would have to define a totally new 

set of values than what was practices by the business organizations in the developed world at 

similar stages of growth and development.” (Source - Green to Gold, Esty & Winston, 2006) – 

This was what exactly tried in the study area and was tested to large extent.   
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5.8   Recommendations  

1. Ecological preservation or conservation ensuring protection and improvement of 

ecosystems in the area necessarily needs to include recently functionalized BMCs ( 

Biodiversity management Committees), VDCs (Village Developments Committees), Garbage 

Committees along with dedicated ownership and participation from Village Panchayat in 

unified approach to deal with the problem of solid waste. All the statutory and voluntary bodies 

from village Panchayat jurisdiction should share responsibilities and involve everyone by 

making time bound work plan. There is need to document all the important ecosystems and 

microhabitats in Peoples Biodiversity Register of the area by BMC. The plateau depressions 

where lake like feature is created in monsoon, and other areas, could be used for rain water 

harvesting or contour trenching etc. Conservation plan could be derived after completing PBRS 

and deciding focus areas for environmental conservation of the entire jurisdiction of village 

Panchayat.   

2. It is utmost important to preserve, conserve and improve the peripheral forests on the 

plateau. Slopes are also under process and threat of encroachment. Protecting slopes on all 

sides of plateau is urgent need. Hence it needs strong mechanism of annual monitoring for such 

high demand areas by special conservation committee consisting of representatives from 

Panchayat, BMC, Town and Country Planning Dept., Water resources Dept., Agriculture and 

Forest Depts. Along with Environmental Dept. / GCZMA. This committee should have powers 

to take Suo moto cognisance of any violations of illegal encroachment and deal with them on 

fast track manner. Failure to protect slopes and forests will prove to be disastrous for both 

plateau as well as lower settlement areas. The riverine areas and mangroves will be worst 

sufferers leading to not only violations of CRZ regulations but consequently lead to eradication 

of natural defence mechanism. The erosion of slopes due to encroachment / forest destruction 
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and vulnerability of river bank populations to disasters if mangroves are not protected are the 

major concerns which will further affect quality of life of future generations. 

3. Goa State has unique situation whereby the floating population as on today is about five 

times more than that of existing population. Hence the problem of solid waste management 

cannot be just tackled effectively if local residents are following healthy civic practices. It is 

also necessary to educate tourists and visitors entering the state that it is not possible to get 

away with the dumping and irresponsible wasteful behaviour but there shall be strict adherence 

to the culture of minimization of waste, reduce, recycle, reuse, segregate at source, dispose 

only in designated bins rather than leaving wasteful footprints in nature. Tourism Dept. and all 

other departments along with public should participate in spreading culture of eco-friendly 

responsible tourism. Strong local legislation for every type of waste handling and responsible 

active agency equipped with all the necessary mechanism to ensure clean State. Waste 

generator or producer should be made responsible to pay or deal. 

4. There is no substitute to waste minimization, waste segregation, composting and recycling, 

but mere lip service to these issues was deemed sufficient. (Indian municipal garbage: How to 

manage it? By Gopal Krishna, Published in www.toxicslink.org, 19/07/2005) 

Above statement was proven while observing functioning of waste management plant on 

site. Every time whenever unsegregated waste was received, it took at least an hour more to 

segregate, separate soiled components mixed with wet waste and process the wet or 

biodegradable waste for further processing to pre-processed compost which needs further 

curing. Further when state of the art treatment facility came up at Saligao Goa, in spite of the 

technical capabilities of the plant to process mixed waste, it is opined by the experts that if the 

same plant receives segregated waste then efficiency will be much higher.  It is necessary to 

understand upward integration of waste to the source and backward  
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5. Local bodies rural and urban both lack capacity to professionally deliver time bound 

results especially the pace of work is much slower due to multiple decision making hierarchies 

involved. Hence repayment, participatory financial support models should have more time 

flexibility. It also gives time to take up intensive consultative processes and participation will 

be better.  

6. Thus excessive solid waste that is generated should be controlled by taking certain 

preventive measures especially if cannot be treated then its characterization, tagging and 

segregated storage is essential for further disposal.  

7. Planning process should consider not only normal situation and routine waste generated 

but also should include plan for contingencies and disaster and likewise situations, when waste 

received at treatment site will exceed all the calculations. In such times strategy of having 

additional landfill and bio-methanation capacity, multiple technological availability and 

provision of buffer storage is advisable. 

8. Population expected by 2050 in Indian, is 7 billion. Hence preparedness for dealing any 

situation is important consideration. Effect of each disaster on quantities of waste received and 

impacts, eg. Displacement of waste in unexpected ecosystems especially in water bodies, 

contamination of ground water, etc. are to be considered during planning. 

9. Recommended to involve support from other local bodies like in study area, support was 

taken from Porvorim Gymkhana, Green Ray Foundation and other individuals like Mrs. 

Menezes and others who will support directly/indirectly VPPDF SWM fund to strengthen the 

project. 

10. Need to devise mechanism to control the flow of impurities to the process. Incentive / 

disincentive scheme for residents and wherever required strict enforcement to stop littering / 

dumping in open spaces. 
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11. Adopting combination of various successful models for collection and processing, cost 

effective process operation and management support, designing model and implementing 

project is required by involving multiple stakeholders. 

12. Model selection, Technology selection, overcoming social/political problems and 

systematically planned road map are the main components to make the project successful 

system and will be most cost effective solution. 

13. It is high time that we have to eradicate the attitudinal barriers and take responsibility of 

our waste. If not ready to pay for the cost and come out with the solutions and suggestions. 

Panchayats, municipalities, residential societies and also individuals with little space compared 

to that needed for park, ground, recreation centre etc. Identify and demarcate place for 

integrated sewage, solid management and non-biodegradable recyclable outlet. 

14. An independent agency should work in collaboration with existing depts. Concerned with 

solid waste management, sewage management and resource management. It is definitely 

possible to achieve excellent results by combination of localized and centralized methods to 

treat entire solid waste. Solid waste management corporation of Goa is a very important step in 

this regard. 

15. Wide campaigns for awareness at all levels in community, schools, colleges etc. NGO’s, 

volunteers to be involved for better results. 

16. Encourage and welcome efforts by corporates which have taken this issue at high priority 

on their list. More corporates, NGO’s, Volunteers should show their willingness to involve 

without expecting any position or huge emoluments. 

17. Only a mass movement with immediate and decisive action by the government authorities 

at the earliest. Empowerment for imposing penalty system and making the polluter pay can 

only result in a good beginning. 
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18. Complete failure of concerned authorities or lack of committed deadline based program 

has resulted in the present scenario which will soon worsen the case. 

19. Corruption is a root cause of failure of good efforts. This was also experienced while 

dealing with various stakeholders – most residents expected best service without willingness to 

pay. They felt it is the responsibility of village Panchayat. Few members from VPPDF felt that 

this was yet another contractor – so they expected pay backs on bills, without realizing or 

bothering that it is pilot project that needs cost control and sincere efforts. Project workers were 

always demanding more incentives and asking about when their services will become 

permanent, so that they can also relax. Overall it is obvious that constant efforts are required to 

bring each stakeholder back to business by motivation, constant counselling / training and 

wherever necessary by punitive and strict actions. 

20. Solution for environmental issues cannot be found by any-one interested party but calls for 

another green movement. Appropriate and low cost technology produce biogas from solid 

waste and sewage is already available but unfortunately not popularized at any level. There 

could be combination of various methods used specific to each site and local conditions. There 

cannot be single yard stick for all the measurements.  

21. Along the riverside prominent to note that the geomorphology is fast changing due to fast 

concretization of river bank. Unregulated structures are flourishing by flouting coastal zone 

management regulations. There is need to regulate the area, intervene by taking suo moto 

cognisance by authorities. The erosion and accretion aspects need to be clearly understood, 

quantified by measurements, mangrove interventions are necessary and eco-friendly means of 

river bank protection need to be practiced. Even while taking up concrete work. Accretion of 

silt is prominent on both sides of the river bank. Interdisciplinary task force consisting of 

experts from geomorphology, ecology, engineering, biodiversity, marine science, botany and 
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local stakeholders may be set up to deal with such problems, devise guidelines, standard 

technical drawings with specifications and prove the successful after ground implementation.   

22. In case of Construction & Demolition Waste (C & D Waste) and soiled plastic / non-

recyclable category, a separate case-by-case review and guidelines is recommended for specific 

cities. There is need to have systematic ways to deal with this waste as it is mostly used to 

reclaim marshy, wetlands, fields, fallow lands and other lands by dumping C & D wastes to 

create massive foundation. 

23. Lack of public participation and compliance – The lessons learnt and experience gained 

from the implementation of the pilot project, clearly reveals that it is not possible to achieve 

any success in any project if the awareness, adherence to waste reduction and segregation at 

source and continuous public participation in owning their waste management responsibility is 

achieved. There is need to popularize the provisions of the MSW Rules at all levels especially 

to educate everyone regarding responsibilities and duties of public as waste generators. The 

waste generator should be made to realize the extended responsibility to pay their contribution 

for waste management and ensure that it is well transported in segregated form, treated and the 

resultant product after processing should be visible to public. Rather such projects should have 

periodic stakeholders’ consultations, monitoring & review meetings and most importantly 

audits pertaining to the quality, environmental performance, occupational health of working 

personnel and social accountability. 

24. In spite of existing successfully functional solid waste management plant catering to over 

twenty four (24) coastal village Panchayats, in which VPPDF is also a beneficiary, an in spite 

of available space for the solid waste management, appointed contractor and elected bodies in 

place, yet articles are found to appear in most recent local newspapers about occurrence of 

dumping sites in the area. The important learning that can be derived is that complete solution 

to management of solid waste problem in study area is neither possible with one time effort nor 
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can assure one time solution but needs continuous commitment and effective adherence to 

established procedures at all times. Since the waste is generated on daily basis, t can be 

managed best at the time and place of generation. May it be kitchen, dining table, cooking 

platform or wherever food is consumed – even in car, platforms, airports, offices or any other 

public or pristine place. The problem starts when waste producers mind is not alert or 

irresponsible and insensitive to the consequences. 

25. State of Goa is in process of effective plastic ban. So far 17 states have plastic ban, Goa 

could show effective implementation of wise use of plastics in unavoidable areas only and by 

encouraging the alternative biodegradable substitutes in phase wised manner that would make 

the difference on ground.  
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APPENDIX – 1 

Extracts from Goa State Biodiversity Action Plan Report – 2002 

Source : Goa State Biodiversity Action Plan Report – 2002, 

http://www.goafoundation.org/completed-projects/biodiversity.html - Dr Nandakumar 

Kamat presented the summary of the Goa BSAP work at a workshop organised by the 

CEE on January 15th, 2002, at Donapaula, Goa, to discuss Rio+10 issues exclusively 

for the Western region) 

The State plays host to 55 sacred groves, preserved and maintained because of their 

association with various deities.”  (Presently Goa State Biodiversity board is already in 

process of publishing more data and information about sacred groves of Goa). 

“In the coastal areas, satellite pictures indicate that while the vegetative cover has 

increased, the number of species used largely by resorts, etc. show a steady decrease.  

Geology - Specifically, the State is predominantly covered by the rocks of the Goa Group 

belonging to the Dharwar sub-group of the Archean to proterozic age, except for a narrow 

strip along the northeastern corner occupied by the Deccan traps. The Goa group consists 

of green schistic faces of metamorphic rocks which have been folded and intruded by 

granite gneiss, feldspar gneiss, hornblende granite and porphyritic granite followed by 

basic intrusives. The rocks of the Goa group are broadly comparable and correlated with 

the rocks included in the Chitradurga group of Dharwar Super Group of Karnataka. 

During sub-recent to recent times, the rocks have been subjected to laterisation resulting 

in a cover of laterite of varying thickness. The soils of the state belong to 4 orders, 6 sub 

orders, 10 great groups, 14 subgroups, 21 families and 32 series. Inceptisols are dominant 

followed by entisols, ultisols and alfisols. 

Watersheds - The country has been divided into several watersheds which are reflected 

in the Watershed Atlas of India (see map). Goa falls in the 5th Water source region of 



the ‘B’ Cauvery basin of the first catchment (Sharavati to Savitri) and ‘B’ sub-catchment 

(Kalinadi to Vaghotan). This area has been classified into 6 watersheds and given the 

classification Nos. 5B1B1, 5B1B2, 5B1B3, 5B1B4, 5B1B5 and 5B1B6. These 6 

watersheds then further subdivide into 67 sub-watersheds which are themselves further 

subdivided into 139 mini watersheds (approx. area of 10-30 sq.km.) and 374 micro 

watersheds (approx. area of 5-10 sq.km.) (Source: Goa State Remote Sensing Centre, 

Department of Science, Technology and Environment). 

River Systems    

The region is drained by nine independent rivers flowing generally from East (Western 

Ghats) to West (the Arabian Sea). An exception is the Sal River in south Goa which 

follows a north-east to south west course due to the west coast fault. 

Terekhol, Mandovi, Zuari, Colvale, Sal, Talpona, Saleri, Canacona and Galgibag are the 

main nine rivers of Goa. Due to the extent of their drainage areas and the human attraction 

they hold, these main nine rivers and their 42 tributaries are particularly significant. 

Between themselves, the Mandovi and Zuari drain 2553 sq km, about 70% of the total 

geographical area of Goa. 

These rivers are a major source of potable water. The surface water system is intimately 

linked up with their development since they provide irrigation facilities for agriculture, 

produce biotic and mineral resources, help in the barge-based transport of ore from the 

mining areas to the port and ferry men and goods to different parts of the state. 

Goa’s rivers are unique in that they are both tidal and rainfed. Huge volumes of monsoon 

water fall within the watershed areas and are then drained out through the major rivers to 

the sea. But all the rivers are subject to tidal influence to a great distance inwards from 

their mouth. In some case, the ebb and flow of the tides reach 40km inland. The salinity 

factor in the river varies sharply between the monsoon and non-monsoon periods, and so 



does the quality of water in wells all along the banks, which tends to get increasingly 

saline as the summer months advance. The rivers pour their water into the Arabian Sea 

in several areas, completing the hydrological cycle. 

The two major riverine plains are those of the Mandovi and the Zuari rivers which 

between themselves comprise the major alluvial deposits. The Chapora in the North and 

the Kushavati and Sal river valleys are the locations of the other major riverine plains in 

Goa.  

However, such alluvial plains and valleys can be found in between the plateau regions as 

well. All these alluvial valleys are areas of rich cultivation with settlements of agricultural 

populations.  

The entire area comprises a distinct ecological zone of the State. It comprises the main 

paddy-growing areas including the khazans, but excludes the cashew growing areas 

which are generally found in the higher tracts. Besides paddy, the other principal crop is 

coconut. Both rice and coconut, together with the fish harvested from the seas and rivers, 

are essential to the idea of Goa as it has evolved over the centuries. Only the proper and 

adequate availability of all three elements can continue to bring mental and spiritual 

peace to the local population. 

Besides these rivers, there are numerous wetlands, a few of them man-made, but the rest 

largely natural. Many of these wetlands are the habitats of a large variety of birds. Some 

of them are used for purposes of irrigation. The most important of these are the wetlands 

of Chandor, Raitolem-Curtorim,  Panchwadi Carambolim, Chimbel, Mayem, Kakora and 

Calapur.  

From the coastline, if you leave aside a narrow 80 m stretch from the sea, the entire 

lowlands strip, varying in width from 12 to 15 km, is the most developed part of the State, 

containing about 80% of the population. This area is densely urbanized. 



While the Western Ghat area is now a completely protected zone, this is not the case with 

the coastal region, which, till 1991, continued to remain the frenzied focus of every new 

development from five star resorts to aquaculture farms. The Coastal Regulation Zone 

notification now protects the area from the High Tide Line upto 500 metres. 

Within these three ecozones lie a myriad of natural and agro ecosystems, each exhibiting 

its own unique biodiversity. 

State of Natural Ecosystems and Plant/Animal Species: As mentioned earlier, Goa 

can be divided into three broad ecozones. Within these, there is a wide diversity of 

ecosystems from the Arabian Sea to the ranges of the Western Ghats. A minimum of 14 

distinct ecosystems can be identified, as follows:- 

I. Aquatic ecosystems - The natural aquatic ecosystems constitute an important fraction 

of Goa’s habitats and include, the coastal stretch with the associated sandy beaches, rocky 

beaches and sand dunes, subtidal waters stretching up to the shelf break, rivers and their 

estuaries, mangroves fringing the estuaries, islands and saline lakes including salt pans. 

Each one of these is described in brief below. 

1. Coastal habitats: The beaches, predominantly sandy, occupy about 4000 ha of 

area along the north-south coastline. Goa has some of the most beautiful beaches in the 

world like Morjim, Calangute, Colva and Palolem. The typical sandy beach fauna like 

crustaceans (a common example is the ghost crab one sees everywhere) and the bivalve 

molluscs are common in all the beaches. Some of them are unique habitats for some 

groups as well. For example, the Siridao beach with a sizeable population of the razor 

clam. The rocky beaches are homes to a variety of other forms of life, especially the 

marine algae and sedentary organisms like the sponges and coelentrates. The rocky pools 

within these beaches provide microhabitats for many organisms like snails and sea-

anemones. An important component of the sandy beaches in Goa are the sand dunes in 



the supralittoral region. These are colonized by a variety of sand binding vegetation, 

notably Spinifex littoreus and Ipomea pescaprae.  

2. In terms of economic use of biodiversity, the continental shelf that extends over 

10,000 sq km, is the most important. The entire marine fishery harvest of Goa comes 

from this region. While about 200 fishes are known from shelf waters of Goa, only few 

support major fisheries. These include sardines, mackerels, tunas, seerfishes and 

pomfrets. Important shellfishes of the shelf region are prawns, crabs and mussels. Fish 

production from the marine waters of Goa is of the order of 70-80,000 tonnes per year, 

though precise figures are unavailable. 

The shelf region has also some patchy coral growth. This occurs around some offshore 

islands. While the recorded number of coral species (Porietes lutea, Favites sp. 

Turbinaria sp.and Astangia sp.) and their areal cover are quite low, not really enabling 

them to be designated as ecosystems per se, the coral patches still have a resident fish 

population typical of rocky bottom. 

3. Lotic freshwater ecosystems: Since the tidal portion of all the rivers of Goa is 

estuarine the lotic freshwater part is much in interior and generally the tributaries of 

Mandovi and Zuari in the foothills of the Western Ghats represent this ecosystem. 

Between these two rivers, they drain 70% of the geographical spread of Goa. There are 

smaller freshwater streams which have diversity of algae and freshwater fungi. Still lesser 

known are the springs and fountains.  

4. The estuarine ecosystem: This covers nine estuaries of Goa. The sediment 

transported by the estuaries supports life in varying zones of salinity. The mangroves on 

the banks of these estuaries in meso and oligohaline zones are important vegetational 

features. The estuaries are known for fish and shellfish diversity and as refugia of several 

bird species. 



5. Mangrove ecosystem — the mangroves occupy about 2000 ha and occur along 

both the banks of the seven tidal estuaries and the Cumbarjua canal. Besides being 

nurseries for a large number of commercially important finfish and shrimps, they are also 

sites of sustenance for shellfish harvests, especially oysters. 

Associate flora and fauna are important components of the mangrove ecosystem as they 

enhance the productivity and recycling in the system. 

The mangrove flora consists of 15 species of 10 genera belonging to 7 families. The 

dominant mangroves are Rhizophora mucronata, Sonneratia alba and Avicennia 

officinalis. Major mangroves in Goa are recorded from Mandovi-Cumbajua-Zuari 

complex with R. mucronata, Kandelia candel and S. alba as dominant species. Chorao 

Island along the Mandovi estuary has denser mangrove vegetation dominated by A. 

officinalis, R. mucronata and S. alba. Zuari estuary has about 900 ha of mangrove area 

with dominant species as S. alba, A. officinalis and R. mucronata.  

Mangroves are rare in the upstream region, however S. caseolaris and K. candel continue 

to be present. Cumbarjua canal has mudflats on either side with quite dense mangrove 

vegetation of 200 ha. The southern part of Cumbarjua canal has the dominant species like 

Avicennia, Rhizophora, Sonneratia, etc. 

Kandelia candel, a mangrove that is on the verge of extinction worldwide, appears in 

abundance along the Mandovi-Zuari complex. S. caseolaris, which has limited 

distribution along the Indian coast, is still found growing in the upstream region of Zuari 

estuary. The species like Ceriops tagal and Lumnitzera racemosa occurring along the 

north central West Coast do not occur in Goa. Xylocarpus species, which was reported 

by Cooke (1908), has completely disappeared from the coast. Bruguiera gymnorhiza is 

rarely seen and can be considered as an endangered species from the Goa coast. 



Sea grasses are often associated with mangroves. Halophila beccarii and H. ovata and 

Halodule uninervis occur in the mangrove-influenced regions. Galophila ovalis occurs 

in sheltered parts (salinity > 30%) of the estuaries 

Microbial flora (yeast, bacteria and fungi) play a significant role in the degradation of 

mangroves’ litter. Mangrove environments harbour 50 bacterial strains, mostly 

grampositive. Micrococus, Brevibacterium and Kurthia have been reported as 

predominant.  

Mangrove environments, though fairly high in primary production, have very few 

phytoplankton species. These include Pleurosigma, Navicula and Nitzchia, followed by 

Bacillaria, Coscinioidiscus and s. Halophila beccarii and H. ovata and Halodule 

uninervis occur in the mangrove-influenced regions. Galophila ovalis occurs in sheltered 

parts (salinity > 30%) of the estuaries 

Microbial flora (yeast, bacteria and fungi) play a significant role in the degradation of 

mangroves’ litter.  

Mangrove environments, though fairly high in primary production, have very few 

phytoplankton species. These include Pleurosigma, Navicula and Nitzchia, followed by 

Bacillaria, Coscinioidiscus and Cymbella. Other forms like Biddulphia, Diplonies 

Mastgloia and Thalassiothrix occur only rarely. 

Higher marine fungi play significant role in the formation of mangroves detritus. 

Seventy-six species of higher fungi have been reported from the mangroves of the West 

Coast. 

Benthic macrofauna—Meiofaunal density in the mangrove environments have been 

reported to range from 3538-111,000/m2. It is higher during the pre- and post-monsoon 

periods. Nematodes, especially Chromadoidae and Desmodoride, account for 80% of the 



density, followed by copepods with 7%. Almost 60% of the meiofauna occur in the top 

2 cm layer of sediment.  

Wood borers—Biodeterioration of mangrove wood is quite severe along the Indian coast. 

The destruction is caused by 14 mollusc species and one variety of crustacean. 

Fishes, shellfishes and crustaceans—105 species of fish, 20 species of shellfish and 229 

species of crustaceans have been reported in mangroves of the west coast. Commercially 

important species include Meretrix sp., Crassostrea sp., Peneaus sp., Scylla serrata and 

Mugil cephalis. The commonly cultivated species are Penaeus monodon, P. indicus, 

Metapenaeus monocerous, Mugil cephalus, M. persica, Chanos chanos, Etroplus 

suratensis, and Lates calarifer. 

Wildlife—Crocodylus palustris, Varanus sp., different species of monkeys, otter, fishing 

cats and snakes are sometimes found in the mangroves. More common are birds like 

flamingos, herons, storks, sea eagles, kites, kingfishers, sandpipers, tits, bulbuls and 

whistlers.  

6. Riverbank freshwater ecosystem:- Reduces soil erosion and harbours many 

plant species. The Island ecosystems: These are not fairly well studied systems in Goa. 

There are three categories: 1. Marine 2. Estuarine and 3. Riverine. The island of 

Anjedive, Grande, Pequeno, Saint George's are well known marine island ecosystems. 

The estuarine islands are densely populated and include-Chorao, Divar, Corjuem, Juve, 

Cumbarjuve. The riverine islands are colonized by vegetation and are poorly known 

being small in size and subjected to erosion. These occur in the rivers of Mahadeyi, 

Colvale, Tiracol, Talpona and number about 100. Most of these are uninhibited but have 

dense vegetation. 

7. Islands of Goa: There are 36 islands in Goa out of which Tiswadi group of 

islands are well known. Among the important islands, three are in Terekhol river; eleven 



are between Mandovi and Zuari rivers; six are in Arabian Sea area; five are in Zuari river 

and four in Baga river. Name and location of some islands of Goa is given in Table 5 

(Desai, 1976). 

8. Offshore Islands of Goa: The important islands off the coast of Goa are Pikene, 

Grande, Kambariam, St. Jacinto, St. George and Kanko. These islands are detached 

portions of coastal headlands now isolated from the retrograding coast due to wave action 

or due to rise of sea-level. According to Feio (1956), the present Marmagao headland 

was also an island now connected with the mainland by a tombolo. Aerial photographs 

indicate that the tombolos are under formation connecting the St. Jacinto and Kurmagad 

islands to the main land (Wagle, 1983). 

9. Lentic ecosystems: - There are two types-natural and man-made. The natural 

lakes are found in the Western Ghats area. The manmade lakes, reservoirs, tanks and 

ponds are scattered in the coastal and the central portion of Goa and include large dams 

like Selaulim and Anjunem. A well-known lentic freshwater ecosystem is the 

Carambolim lake in Tiswadi taluka. There are many big tanks in Chandor, Borim, 

Lotulim, Curtorim villages. 

10. Khazan lands-saline agroecosystems of Goa: The word ‘khazan’ stands for 

saline lands. The khazan lands constitute a unique agro-ecosysytem that has proven its 

sustainability through centuries of use. Although they are the result of conversion of 

natural estuarine ecosystems, they do not seriously alter either its physical or living 

components. Instead, the khazans work with existing natural features. Unlike many 

modern forms of agriculture, the range of agricultural species and varieties adds to the 

diversity of the estuaries. 

11. The tidal estuaries of Goa stretch some 30-km inland. Either side of the estuaries 

lie khazans: saline flood plains that lie below sea level at high tide. Over centuries, Goans 



have reclaimed these lands with an intricate system of dykes (bunds) and sluice gates. 

These barriers prevent salt water from entering the proven its sustainability through 

centuries of use. Although they are the result of conversion of natural estuarine 

ecosystems, they do not seriously alter either its physical or living components. Instead, 

the khazans work with existing natural features. Unlike many modern forms of 

agriculture, the range of agricultural species and varieties adds to the diversity of the 

estuaries. 

Eight of the eleven talukas (sub-districts) in Goa have a total of 17,500 ha under khazans. 

At least 2000 ha (12% of the total) are under dense mangrove vegetation. The mangroves 

help protect the outside side of the mud and laterite bunds that enclose the khazan. The 

total length of these bunds is about 2000 km.  

As a result of careful management of the khazans, the estuarine biodiversity has been 

largely retained and enriched despite population pressure in these areas. The khazans 

have a wide range of indigenous and introduced plant species, many tolerant to salinity.  

Mussels, clams, oysters, crabs and prawns are harvested seasonally and appear in village 

markets. The fish and shellfish sustain a large population of indigenous and migratory 

birds and the ‘mugger’, or marsh crocodile.  

The following economic activities are dependent directly or indirectly on the biodiversity 

associated with khazan lands. 

• Agriculture- paddy, ragi, legumes, rainfed and irrigated;  

• Horticulture:- Coconut, mango, Cashew  

• Horticulture:- Vegetables, tubers, fruits and flowers  

• Crude pisciculture  

• Organised semi-intensive pisci-culture  

• Sluice-gate auction based marginal fisheries  



• Backwater fisheries  

• Food-processing industry:- toddy, vinegar, dried fish, prawns etc.  

• Fuel wood exploitation esp. from fringed mangroves  

The Ecosystem services (goods included) rendered by the khazans:- 

• Genetic resources:- Khazans have unique salt-tolerant flora and fauna e.g. Salt-

resistant varieties of grasses, shrubs, medicinal plants.  

• Biological control:- Khazans influence predator-prey balance e.g. insect pests and 

birds, amphibians and mosquito larvae etc.  

• Food production:- Khazans provide exploitable edible gross primary production (crops, 

honey, fish)  

• Raw materials:- Khazans provide fuel, fodder.  

• Refugia:- Khazans are habitats of migratory birds.  

12. The salt-pan ecosystem:- This is a man-made hypersaline ecosystem from 

which crude salt is extracted during summer. 

Salt-pans in Goa are inundated by tidal waters and monsoon runoff. They undergo three 

seasonal phases: submerged (June to November), shallow (December to February), and 

dry (March to June).  

13. Myristica Swamps : In Valpoi, Sattari Taluka there is an unique fresh water 

marshy ecosystem. Here the dominant species of Myristica malabarica grows with 

inverted ‘U’ shaped roots. 

II. Terrestrial Ecosystems - Apart from these aquatic ecosystems, there are also the 

following terrestrial ecosystems: 

Grasslands on rocky plateaus Predominantly deep-rooted lithophyte which avoid 

competition with shallow-rooted plants. It also contains threatened plant species. Eg., 



Alstonia scholaris , Bombax ceiba, Holarrhena antidysenterica. Grasses important for 

livestock forage, e.g., Digitaria longiflora, Heteropogon contortus, Iseilema laxum. 

13. Forest ecosystems in Goa:-  

Forest types found in Goa 

The vegetation of Goa is typical of the Western Ghats (Southern Maharashtra and 

Karnataka). The narrow coastal plains lead eastwards to hills ascending about 1200 m. 

With altitudinal zonation  the vegetation shows a spectrum of variability from west to 

east, the gradient being correlated with ascending contours from sea coast to the crest 

line of the ghats. 

The vegetation of Goa can broadly be classified into: 

i. Estuarine vegetation consisting of mangrove species; along the narrow muddy banks of 

rivers. 

ii. Strand vegetation along the few coastal belts. 

iii. Plateau vegetation confined especially to the low altitude of the ghats. 

iv. Semi-evergreen and evergreen forests limited to patches along high altitude of 

the ghats. 

I) ESTUARINE VEGETATION OF MANGROVES ALONG SWAMPY RIVER 

BANKS: arenarius and Fimristlis schoenoides and grass Spinifex littoreus.  

III) PLATEAU VEGETATION ALONG UNDULATING TERRAIN AND HILLS: 

A major portion of Goa belongs to this category extending from 50-200 mt. and further 

divided into two types viz. (a) Open scrub jungle  (b) Moist deciduous forests. 

a) OPEN SCRUB JUNGLE: This type of vegetation occur from Panaji to 

Cortalim, Cortalim to Margao and from Bicholim to Sanquelim. Anacardium occidentale 

is cultivated on an extensive scale. Several eroded waste lands sustain patchy vegetation 

composed of dry deciduous elements such as Carissa congesta, Hollarrhena 



antidystentrica, Lantana camara, Calycopteris floribunda, Woodfordia fruiticosa, 

Grewia tilifolia, Vitex negundo and species of Calogropis, Zizyphus, Cassia, Ixora, 

Acacia, Albizia, Terminalia and Crotalaria.  

b) MOIST MIXED DECIDUOUS FORESTS: This is the main forest type of Goa, 

covering more than half of the catchment. This type of forests occur around Tudal, 

Ordofond, Butpal, Molem, Codal, Ambiche Gol near Valpoi, Anmode ghat and 

Canacona. Predominant species are Terminalia crenulata, T. bellerica, T. paniculata, 

Lagerstroemia lanecolata, Adina cordifolia, Albizia lebbeck, A. procera, Mitragyna 

parvifolia Holoptelia integrifolia, Trewia nudiflora, Dillena pentagyna, Semicarpus 

anacardium, Mallotus philippensis and Stereospermum colais. 

c) SECONDARY MOIST MIXED DECIDUOUS FORESTS: This type has 

formed due to moist conditions resulting in secondary origin of past shifting cultivation. 

Trees found in this type are knotty and of coppice origin. The main species found are 

Terminalia crenulata, T. chebula, Adina cordifolia, Alstonia scholaris, Lannea 

coromandelica, Bombax ceiba, Careya arborea and Dillenia pentagyna. Common 

associates are Xeromphis spinosa, Ziziphus xylopyrus, Z. caracutta, Calycopoteris 

floribunda, Helicteres isora and Moullava speicata. 

 

 

In Goa this vegetation is distributed in a 3 sq.km. area. Botanically, this zone is 

characterised by peculiar root formations (stilt roots of Rhizophora, pneumatophores in 

Avicennia, knee root in Bruguiera, etc). These occur mostly in sheltered bays and are 

found in areas which are covered by salt or brackish water at high tidal streams and 

borders of lagoons and estuaries more or less protected against heavy wave action and 



winds. The main mangrove localities in Goa are Maxem in Canacona, Durbat, Panaji and 

Akshi, Cortalim. 

II) STRAND AND CREEK VEGETATION ALONG COASTAL BELT: 

Most of the coastal regions of Goa is rocky with projecting ridges as well as rocky 

boulders and consequently the strand vegetation is limited to a few patches of narrow 

strip bordering the Arabian Sea. The vegetation along the south bank of river Mandovi 

near Panaji belong to this category. 

Tree species are: Pongamia pinnata, Thespesia pupulnea, Calophyllum inophyllum, 

Cerbera manghas and Pandanus tectorius. The other associates such as shrubs are Derris 

trifoliata and Caesalpinia crista intermixed with herbs Sesuvium portulacastrum, Phylla 

nudiflora, Arthrocnemum, Melanthera biflora, sedges like Cyperus d) SUB-

TROPICAL HILL FORESTS: These forests have formed due to past “Kumeri” 

cultivation. Spzygium cuminii and Cinnamomum verum are of common occurrence. 

Caryota urens is the most common palm over such type. In the second story Carvia 

callosa (Strobilanthes callousus), Elaegnus conferta and Capparis spp. are found. 

Pseudoxytenanthera is of frequent occurrence. 

IV) SEMI EVERGREEN AND EVERGREEN VEGETATION ALONG UPPER 

GHATS: 

a) SEMI-EVERGREEN FORESTS: This type intermingles between the tropical 

evergreen and the moist deciduous forest mostly above 500m, bordering the contiguous 

forests of Ratnagiri district, or the North Kanara District in the South. This forest occurs 

at Amboche gol, Molem, Butpal and Nadquem. Species composition is of Artocarpus 

hirsutus, A. gomezianus, Calophyllum spp. Sterculia guttata, Kydia calycina, 

Lagerstroemia microcarpa, Pterospermum diversifolium, Garcinia indica, Diospyros 

montana and Macranga peltata. 



b) LATERITIC SEMI-EVERGREEN FORESTS: The soils are typically lateritic, 

shallow, dry and open. Xylia xylocarpa is the prominent tree species of this type with 

other associates like Pterocarpus marsupium, Grewia tillifolia, Terminalia paniculata, 

Schleichera oleosa, Careya arborea, Bridelia retusa and Strychnos nux-vomica. The 

ground flora is typically represented by Calycop-teris floribunda and Holarrhena 

pubescens. 

a) c) EVERGREEN FORESTS: In deep gorges and depressions, along the 

nallahs and streams, with congenial soil and moisture conditions the evergreen species 

occur. The evergreen species occur with a composition of Calophyllum inophyllum, 

Garcinia indica, Canarium strictum, Lophopetalium wightianum, Myristica spp., Knema 

altenuata, Chroisophyllum acuminata, Palaquium ellipticum, Artocarpus gomezianus, 

Mangifera indica, Persea macrantha, Mimusops elengi, Hopea, Wightianum, Olea 

diocia, Hydnocarpus laurifolia, Syzygium cumini, Holigarna arnotiana, Litsea coriacea, 

Carallia brachiata, Mallotus philippensis, Ficus spp.   

14. The cave ecosystem:- There are natural and man-made caves in Goa which 

have troglobic communities which are not well known. A rare amblypygid (Phrinycus 

phipsoni) has been recently reported from one such cave in Goa. The Chiropteran 

segment of the cave fauna is also underexplored. 

 

 

 

 

 

 



Political history of Goa - It is well-known that the Portuguese captured Goa in 1510 and 

continued to rule the State till 1961. Thereafter Parliament amended the Constitution (in 

early 1962) and Goa, together with Daman and Diu (the other Portuguese enclaves), 

became a centrally administered Union Territory of India. A Lieutenant Governor was 

sworn in and an informal ‘Consultative Council’ of 29 members was constituted on 

September 24, 1962. It advised the Union Government till the first popular elections were 

held in 1964. Thereafter, Goa, Daman and Diu had a common legislative assembly of 30 

members headed by a Chief Minister. 

 In 1987 in official language status being conferred on Konkani and co-language, non-

official status for Marathi. on May 30, 1987 when Goa became the 25th full-fledged State 

of the Indian Union. Since the elections in 1989, the State has had a 40-member assembly 

with full legislative powers. 

Traditional Methods of Governance: Comunidades 

One unique feature of Goa is its still existing system of the Comunidades which does not 

exist in any other part of the country. Many political dynasties have ruled Goa since the 

Mauryan period, but it was the continuity of the self-governed village institutions called 

the ‘village gaunkaris’ which survived the political, religious, social and ecological 

turmoils. The term ‘Gaunkari’ has been derived from ‘Ganv’ (village). The ‘essence’ of 

a ‘Ganv’ was in ‘gaunvpon’ (=sense of belonging to the village). The Portuguese replaced 

these terms with ‘comunidades’ meaning ‘village communities’. 

The comunidades were actually the custodians of Goa’s natural resources and 

biodiversity for more than 3000 years. The institution of the comunidade, which had 

much to commend it, is nowadays in a state of irreversible decline and hence offers only 

passing historical interest, though it may also give some indications as to how natural 

resources could be sustainably managed at the level of the community. 



There are at present 226 comunidades in Goa spread over its eleven talukas. While they 

own only 14% of the cultivable land in this territory, they are significant as far as paddy 

cultivation is concerned. According to available statistics in three talukas of Ilhas, 

Salcette and Bardez having the largest paddy area, the comunidades hold over 55% of 

land (Ilhas - 55%, Salcette - 51% and Bardez - 56%). In Marmagao taluka, where the 

total paddy area available is 1019 ha, the comunidades have 62% land. 

The comunidades were actually the custodians of Goa’s natural resources and 

biodiversity for more than 3000 years. The institution, which had much to commend it, 

is nowadays in a state of irreversible decline and hence offers only passing historical 

interest, though it may also give some indications as to how natural resources could be 

sustainably managed at the level of the community. 

Ecology –  

Broadly speaking, there are three main physical divisions or ecozones: the mountainous 

region of the Sahyadris in the east, the middle level plateaus in the centre and the low-

lying river basins, and the coastal plains. Of these, naturally, the least known is the 

Western Ghat region, which runs from north to south but in the hinterland. The most 

visible or well-known part is the coastal belt which runs as a strip from north to south. 

Sandwiched in between is the midland region, apparently nondescript, but nevertheless 

with its own significant ecological and cultural characteristics and the focus of much of 

the State’s industrial development. 

The second ecozone (the central strip) consists, by and large, of plateaus at varying levels, 

not exceeding about 100 metres and not less than 30 metres in height. While apparently 

nondescript, this ‘midland’ portion nevertheless has significant ecological and cultural 

characteristics, often in sharp contrast to coastal Goa. The plateaus are a characteristic 

feature of Goa; the tops are fairly level but in many areas deeply notched by gullies. The 



plateau rims are noticeably sharp. A scarp slope usually marks the quick transition to the 

alluvial plain below. 

Wherever the plateaus meet the coastline they end in headlands: in the north of Goa, the 

Aguada, the Cabo and Mormugao heights are good examples of this. 

Not unnaturally, the historic forts of Goa’s defence were all strategically situated on such 

headlands. Today they lie largely in ruins. The vegetation topping the plateaus and their 

laterite cover is comprised mainly of various species of scrub and rough grass due to the 

very poor shallow soil. There is more intense vegetation, both natural and cultivated, 

along the scarp faces and in the hollows of the gullies. This includes good strands of 

typical monsoon forest. The gullies have numerous springs which feed the rivers down 

below. 

As the Gazetteer of Goa describes it: ‘The laterite plateau with clumps of grass and thinly 

spread cashew shrubs, often with a church or a cross perched, skirted by greenery of 

coconut palms and natural growth, deeply entrenched notches of low grounds with betel 

and coconut gardens, the kulagars and the plateau base sharply merging into the alluvial 

flats below, form a recurrent theme in the landscape of most of central and coastal Goa.’ 

 

The more prominent of the group are the plateau lands of Pernem, Mopa, Morgim, 

Assonora (North), Ponda and Cundaim, and Betul, Sanvordem and Quepem (South). 

Associated towns include Assonora, Bicholim, Ponda and Quepem. The plateaus like 

Verna, Kundaim, Marcaim, Pilerne-Saligao were converted into industrial estates, 

whereas dense settlements have come up at Porvorim, Bambolim-Donapaula plateaus. 

The plateaus display a large biodiversity of plants, especailly grasses, shrubs, herbs, 

insects, amphibians, reptiles and birds and are known for many species of wildflowers. 

 



This part of Goa contrasts with coastal Goa in more ways than one. While the coastlands 

carry a Westernised landscape, this is a region of Hindu iconographies, expressed in 

numerous shrines and temples, the most important of which are the shrines of Mangueshi 

and Shantadurga. 

 

The third distinct ecological component of the Goa bioregion—after the Western Ghat 

area and the lateritic plateaus—comprises the alluvial lowlands and coasts. The former 

comprise the stretches of rivers which have over the centuries received the eroded 

material from the higher levels of the Sahyadris. 

 

The two major riverine plains are those of the Mandovi and the Zuari rivers which 

between themselves comprise the major alluvial deposits. The Chapora in the North and 

the Kushavati and Sal river valleys are the locations of the other major riverine plains in 

Goa. However, such alluvial plains and valleys can be found in between the plateau 

regions as well. All these alluvial valleys are areas of rich cultivation with settlements of 

agricultural populations. 

The entire area comprises a distinct ecological zone of the State. It comprises the main 

paddy-growing areas including the khazans, but excludes the cashew growing areas 

which are generally found in the higher tracts. Besides paddy, the other principal crop is 

coconut. Both rice and coconut, together with the fish harvested from the seas and rivers, 

are essential to the idea of Goa as it has evolved over the centuries. Only the proper and 

adequate availability of all three elements can continue to bring mental and spiritual 

peace to the local population. 

Besides these rivers, there are numerous wetlands, a few of them man-made, but the rest 

largely natural. Many of these wetlands are the habitats of a large variety of birds. Some 



of them are used for purposes of irrigation. The most important of these are the wetlands 

of Chandor, Raitolem-Curtorim, Panchwadi Carambolim, Chimbel, Mayem, Kakora and 

Calafur. 

From the coastline, if you leave aside a narrow 80 m stretch from the sea, the entire 

lowlands strip, varying in width from 12 to 15 km, is the most developed part of the State, 

containing about 80% of the population. This area is densely urbanized. 

While the Western Ghat area is now a completely protected zone, this is not the case with 

the coastal region, which, till 1991, continued to remain the frenzied focus of every new 

development from five star resorts to aquaculture farms. The Coastal Regulation Zone 

notification now protects the area from the High Tide Line upto 500 metres. 

Within these three ecozones lie a myriad of natural and agro ecosystems, each exhibiting 

its own unique biodiversity. (Extracts from State Biodiversity Action Plan – Goa 

Foundation)  

 

 



Appendix II - Elevation Points in study Area around VPPDF

LAT LONG ALT 

Meters

15.532204 73.835493 66 

15.535083 73.845189 0 

15.530129 73.840648 28 

15.527934 73.831178 65 

15.526519 73.821965 21 

15.522147 73.822498 55 

15.523147 73.82792 60 

15.525169 73.835698 63 

15.526582 73.844287 49 

15.530217 73.856216 0 

15.525873 73.858808 6 

15.523613 73.850201 2 

15.521752 73.841923 7 

15.52109 73.838466 18 

15.520025 73.833574 60 

15.519604 73.829286 62 

15.518891 73.824874 30 

15.518343 73.821051 27 

15.512338 73.822425 52 

15.513658 73.82997 49 

15.514433 73.834902 58 

15.514704 73.838217 59 

15.515456 73.841352 52 

15.516411 73.844755 20 

15.517493 73.849263 9 

15.510744 73.850237 6 

15.509948 73.843706 5 

15.508166 73.838609 53 

15.507528 73.833184 34 

15.507131 73.827833 38 

15.507148 73.823649 3 

15.504018 73.82412 1 

15.504682 73.82976 1 

15.504451 73.838066 1 

15.505091 73.841643 1 

15.505104 73.841728 1 

15.506099 73.847016 1 

15.5029 73.84511 1 

15.50091 73.836125 1 

15.500759 73.831843 2 

15.503886 73.832691 1 

15.507451 73.831925 5 

15.513911 73.832143 22 

15.519568 73.831156 63 

 

Elevation Points in study Area around VPPDF

ALT - 

Meters 

 

Contd. 

on next 

columns 

 

LAT LONG 

15.52761 73.829467 

15.532971 73.828661 

15.534578 73.828724 

15.537337 73.833376 

15.533991 73.835003 

15.530064 73.835711 

15.523411 73.836847 

15.515973 73.838207 

15.509929 73.839201 

15.50075 73.840876 

15.502218 73.845486 

15.510378 73.84404 

15.519298 73.842712 

15.521743 73.84243 

15.527538 73.841909 

 15.538389 73.840702 

 15.540957 73.840075 

 15.541551 73.844143 

 15.532678 73.845791 

 15.525904 73.845998 

 15.518868 73.846499 

 15.512021 73.846863 

 15.516162 73.852243 

 15.528718 73.850448 

 15.538043 73.848451 

 15.533561 73.85312 

 15.528308 73.853599 

 15.519656 73.854701 

 15.516311 73.85931 

 15.516478 73.859268 

 15.516724 73.859181 

 15.517025 73.859139 

 15.5172 73.859136 

 15.517448 73.859011 

 15.517826 73.858625 

 15.518315 73.858529 

 15.518651 73.858603 

 15.518958 73.858762 

 15.523527 73.858609 

 15.530837 73.857951 

 15.531903 73.860337 

 15.524645 73.862036 

 15.519452 73.862378 

   

Elevation Points in study Area around VPPDF 

ALT - 

Meters 
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44 

56 

55 
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{ÉªÉÉÇ´É®hÉ, ´ÉxÉ +ÉÉè® VÉãÉ´ÉÉªÉÖ {ÉÉÊ®´ÉiÉÇxÉ àÉÆjÉÉãÉªÉ  

+ÉÉÊvÉºÉÚSÉxÉÉ 

xÉ<Ç ÉÊnããÉÉÒ, 24 Qjojh] 2015 

BÉEÉ.+ÉÉ. 607(+É).&Hkkjr ljdkj ds rRdkyhu i;kZoj.k vkSj ou ea=ky; us ,d izk:Ik vf/klwpuk  ºÉÆJªÉÉÆBÉE BÉEÉ.+ÉÉ. 
634(+É) iÉÉ®ÉÒJÉ 3 àÉÉSÉÇ, 2014 Hkkjr ds jkti=] vlk/kkj.k esa izdkf’kr fd;k Fkk] ftlesa MkW- lyhe vyh i{kh vHk;kj.; ds 
pkjksa vksj ikfjfLFkfrdh; laosnh tksu dks izLrkfor fd;k x;k] ftl ds }kjk mu lHkh O;fä;ksa ls] ftuds mlls izHkkfor gksus 
dh laHkkouk Fkh] ml rkjh[k ls] ftldks Hkkjr ds jkti= esa izdkf’kr :i esa mä vf/klwpuk dh izfr;ka turk dks miyC/k 
djk nh xbZ Fkha] lkB fnu dh lekfIr ds iwoZ vkis{k vkSj lw>ko ekaxs x, Fks ( 

vkSj] mDr vf/klwpuk dks varfoZ−V djus okys jkti= dh izfr;ka 3 ekpZ] 2014 dks turk dks miyC/k djkbZ xbZ  
Fkha ( 

vkSj izk:i vf/klwpuk ds tokc esa lHkh O;fä;ksa rFkk i.k/kkfj;ksa ls izkIr lHkh vk{ksiksa vkSj lq>koksa ij dsUnzh; ljdkj 
}kjk lE;d :i ls fopkj dj fy;k x;k gS (   

vkSj] vc dsUnz ljdkj le>rh gS bÉì. ºÉãÉÉÒàÉ +ÉãÉÉÒ {ÉFÉÉÒ +É£ÉªÉÉ®hªÉ (ÉÊVÉºÉä <ºÉàÉå <ºÉBÉEä {É¶SÉÉiÉÂÂ +É£ÉªÉÉ®hªÉ BÉEcÉ MÉªÉÉ 

cè), MÉÉä´ÉÉ ®ÉVªÉ BÉEä =kÉ®ÉÒ  ÉÊVÉãÉä àÉå 150 31' 36.03'' =kÉ® +ÉÉè® 150 30' 35.35'' =kÉ® +ÉFÉÉÆ¶É iÉlÉÉ 730 52' 14.31'' {ÉÚ´ÉÇ +ÉÉè® 

730 50' 44.12''{ÉÚ´ÉÇ nä¶ÉÉÆiÉ® BÉEä ¤ÉÉÒSÉ ÉÎºlÉiÉ cè +ÉÉè® 1.78 ´ÉMÉÇ ÉÊBÉEãÉÉäàÉÉÒ]® BÉEä FÉäjÉ àÉå {ÉEèãÉÉ cÖ+ÉÉ cè, VÉÉä àÉÉ{ÉÖºÉÉ xÉnÉÒ +ÉÉè® àÉÉÆbÉä´ÉÉÒ 
xÉnÉÒ BÉEä ºÉÆ|É´ÉÉc {É® ºÉàÉßr àÉéOÉÉä´É BÉEÉ ÉÊxÉàÉÉÇhÉ BÉE®iÉÉÒ   cè; 

+ÉÉè®, +É£ÉªÉÉ®hªÉ] ÉÊ´ÉÉÊ´ÉvÉ mHk;pjksa] =fnÂoãÉÉ´ÉÉå, PÉÉÊ½ªÉÉãÉÉå, ÉÊ´ÉÉÊ´ÉvÉ |ÉBÉEÉ® BÉEÉÒ àÉUãÉÉÒ, VÉãÉSÉ® {ÉÉÊFÉªÉÉå, ºÉcÉ®É {ÉÉÊFÉªÉÉå +ÉÉè® 
´ÉßFÉ´ÉÉºÉÉÒ {ÉÉÊFÉªÉÉå +ÉÉè® ºÉ{ÉÇhÉ¶ÉÉãÉÉÒ, £ÉÉäVªÉ SÉàÉMÉÉn½ (SÉàÉMÉÉÒn½ VÉÉäb-¤ÉÆvÉ), |É´ÉÉºÉÉÒ {ÉÉÊFÉªÉÉå, JÉMÉä¶É ºÉÉ®ºÉ {ÉÉÊFÉªÉÉå dk vuU; vkJ; gS 
+ÉÉè® mRlkgh i{kh tSls vksLizs ºÉÆ®ÉÊFÉiÉ FÉäjÉ àÉå ´ÉÉÉÌ−ÉBÉE °ô{É ºÉä |É´ÉÉºÉ djrs cèa; 

+ÉÉè®, <ºÉ +É£ÉªÉÉ®hªÉ BÉEä àÉéOÉÉä´É ´ÉxÉ ={ÉVÉÉ>ó £ÉÚÉÊàÉ BÉEÉä ¤ÉÉÆvÉiÉä cè +ÉÉè® ¤Éc VÉÉxÉä ºÉä ºÉÆ®ÉÊFÉiÉ BÉE®iÉä cé; +ÉÉè®, =BÉDiÉ ´ÉxªÉ VÉÉÒ´É 
|ÉVÉÉÉÊiÉªÉÉå BÉEä ÉÊãÉA +ÉÉgÉªÉ ºlÉãÉ +ÉÉè® |ÉVÉxÉxÉ BÉEä ÉÊãÉA +ÉÉÊiÉ ºÉÖxn® ºlÉãÉ |ÉnÉxÉ BÉE®iÉä cé; 
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+ÉiÉ&, ªÉc +ÉÉ´É¶ªÉBÉE cè ÉÊBÉE bÉì. ºÉãÉÉÒàÉ +ÉãÉÉÒ {ÉFÉÉÒ +É£ÉªÉÉ®hªÉ BÉEä SÉÉ®Éå +ÉÉä® BÉEä ºÉÆ®ÉÊFÉiÉ FÉäjÉ BÉEÉä {ÉÉ®ÉÎºlÉÉÊiÉBÉEÉÒ +ÉÉè® {ÉªÉÉÇ´É®hÉ 
BÉEä oÉÎ−]BÉEÉähÉ ºÉä ABÉE {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ FÉäjÉ BÉEä °ô{É àÉå ºÉÆ®ÉÊFÉiÉ +ÉÉè® ºÉÆvÉÉÉÊ®iÉ ÉÊBÉEªÉÉ VÉÉA; ftldh foLrkj ,oa lhek,a] bl 
vf/klwpuk ds iSjk 1 esa fufnZ’V gSa vkSj m|ksxksa vFkok m|ksxksa ds oxksZa ds lapkyuksa rFkk izfØ;kvks dks dfFkr ikfjfLFkfrd 
laosnh {ks= es izfr’ks/k fd;k tk,( 

+ÉÉè®, +É¤É, BÉEäxpÉÒªÉ ºÉ®BÉEÉ®, {ÉªÉÉÇ´É®hÉ (ºÉÆ®FÉhÉ) ÉÊxÉªÉàÉ, 1986 BÉEä ÉÊxÉªÉàÉ 5 BÉEä ={ÉÉÊxÉªÉàÉ (3) BÉEä ºÉÉlÉ {ÉÉÊ~iÉ {ÉªÉÉÇ´É®hÉ 
(ºÉÆ®FÉhÉ) +ÉÉÊvÉÉÊxÉªÉàÉ, 1986 (1986 BÉEÉ 29) BÉEÉÒ vÉÉ®É 3 BÉEÉÒ ={É-vÉÉ®É (1), ={É-vÉÉ®É (2) BÉEä JÉÆb (v) +ÉÉè® JÉÆb (xiv) +ÉÉè® ={É-
vÉÉ®É (3) uÉ®É |ÉnkÉ ¶ÉÉÎBÉDiÉªÉÉå BÉEÉ |ÉªÉÉäMÉ BÉE®iÉä cÖA, MÉÉä´ÉÉ ®ÉVªÉ àÉå bÉì. ºÉãÉÉÒàÉ +ÉãÉÉÒ {ÉFÉÉÒ +É£ÉªÉÉ®hªÉ BÉEÉÒ {ÉÉÊ®ÉÊvÉ BÉEä iÉÉÒxÉ +ÉÉä® ºÉä 
ãÉMÉxÉä ´ÉÉãÉÉÒ xÉnÉÒ BÉEä ÉÊBÉExÉÉ®ä iÉBÉE +ÉÉè® iwoZ esa +É£ÉªÉÉ®hªÉ ºÉä SÉÉä®É´É OÉÉàÉ BÉEÉÒ +ÉÉä®  100 àÉÉÒ]® BÉEä FÉäjÉ BÉEÉä {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ 
BÉEä °ô{É àÉå +ÉÉÊvÉºÉÚÉÊSÉiÉ BÉE®iÉÉÒ cè, ÉÊVÉºÉBÉEÉ ÉÊ´É´É®hÉ ÉÊxÉàxÉÉxÉÖºÉÉ® cè, +ÉlÉÉÇiÉÂ :-- 

1. {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEÉ ÉÊ´ÉºiÉÉ® +ÉÉè® =ºÉBÉEÉÒ ºÉÉÒàÉÉAÆ--(1) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEÉ ÉÊ´ÉºiÉÉ® MÉÉä´ÉÉ ®ÉVªÉ àÉå bÉì. 
ºÉãÉÉÒàÉ +ÉãÉÉÒ {ÉFÉÉÒ +É£ÉªÉÉ®hªÉ BÉEÉÒ ifjf/k ds rhu vksj ls yxus okyh unh ds fdukjs rd vkSj iwoZ esa vHk;kj.; ls pksjko xzke 
dh vksj lkS ehVj rd gksxk A 

(2) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ iÉÉÒxÉ +ÉÉä® ºÉä +ÉlÉÉÇiÉÂÂ =kÉ®, {ÉÉÎ¶SÉàÉ +ÉÉè® nÉÊFÉhÉ BÉEÉÒ +ÉÉä® ºÉä, àÉÉ{ÉÚºÉÉ xÉnÉÒ +ÉÉè® àÉxnÉä´ÉÉÒ xÉnÉÒ ºÉä 
ºÉÉÒàÉÉ¤Ér cè iÉlÉÉ {ÉÚ´ÉÇ BÉEÉÒ +ÉÉä® ºÉä ÉÊiÉºÉ´ÉÉ½ÉÒ iÉÉãÉÖBÉE BÉEÉ SÉÉä®É+ÉÉä OÉÉàÉ ÉÎºlÉiÉ cè *  

(3) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEÉÒ ºÉÉÒàÉÉ BÉEÉ àÉÉxÉÉÊSÉjÉ <ºÉ +ÉÉÊvÉºÉÚSÉxÉÉ BÉEä ºÉÉlÉ ={ÉÉ¤ÉÆvÉ 1 BÉEä °ô{É àÉå ÉÊnªÉÉ MÉªÉÉ cè rFkk 
{ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEÉÒ ºÉÉÒàÉÉ {É® |ÉàÉÖJÉ ºlÉãÉÉå BÉEä +ÉFÉÉÆ¶É +ÉÉè® nä¶ÉÉÆiÉ® BÉEÉÒ ºÉÚSÉÉÒ  <ºÉ +ÉÉÊvÉºÉÚSÉxÉÉ BÉEä ºÉÉlÉ ={ÉÉ¤ÉÆvÉ 2 {É® 
ªÉlÉÉ°ô{É àÉå nÉÒ MÉ<Ç cè *   

(4) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEÉÒ ºÉÉÒàÉÉ BÉEä £ÉÉÒiÉ® +ÉÉxÉä ´ÉÉãÉä OÉÉàÉÉå BÉEÉÒ ºÉÚSÉÉÒ ={ÉÉ¤ÉÆvÉ 3 {É® nÉÒ MÉ<Ç cè * 

(5) ={ÉÉ¤ÉÆvÉ 3 àÉå ÉÊnA MÉA OÉÉàÉÉå BÉEÉÒ ºÉÚSÉÉÒ BÉEÉä ®ÉVªÉ ºÉ®BÉEÉ® uÉ®É VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ iÉèªÉÉ® BÉE®iÉä ºÉàÉªÉ +ÉÉè® näJÉä VÉÉxÉä BÉEä 
ÉÊãÉA iÉlÉÉ {ÉÖÉÎ−] BÉEä ÉÊãÉA nÉÒ MÉ<Ç cè * 

2. {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEä ÉÊãÉA VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ--(1) {ÉªÉÉÇ´É®hÉ, ´ÉxÉ +ÉÉè® VÉãÉ´ÉÉªÉÖ {ÉÉÊ®´ÉiÉÇxÉ àÉÆjÉÉãÉªÉ, £ÉÉ®iÉ ºÉ®BÉEÉ® 
BÉEä ÉÊ´ÉSÉÉ® +ÉÉè® +ÉxÉÖàÉÉänxÉ BÉEä ÉÊãÉA {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEä |É£ÉÉ´ÉÉÒ |É¤ÉÆvÉxÉ BÉEä |ÉªÉÉäVÉxÉ cäiÉÖ ®ÉVªÉ ºÉ®BÉEÉ®, ®ÉVÉ{ÉjÉ àÉå <ºÉ 
+ÉÉÊvÉºÉÚSÉxÉÉ BÉEä +ÉÆÉÊiÉàÉ |ÉBÉEÉ¶ÉxÉ BÉEÉÒ iÉÉ®ÉÒJÉ ºÉä nÉä ´É−ÉÇ BÉEÉÒ +É´ÉÉÊvÉ BÉEä £ÉÉÒiÉ® ºlÉÉxÉÉÒªÉ BªÉÉÎBÉDiÉªÉÉå BÉEä {É®ÉàÉ¶ÉÇ ºÉä VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ 
iÉèªÉÉ® BÉE®äMÉÉÒ * VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ, ®ÉVªÉ ºÉ®BÉEÉ® BÉEä ºÉ£ÉÉÒ ºÉÆ¤ÉÆÉÊvÉiÉ ÉÊ´É£ÉÉMÉÉå, VÉèºÉä {ÉªÉÉÇ´É®hÉ, ´ÉxÉ +ÉÉè® ´ÉxªÉ VÉÉÒ´É, BÉßEÉÊ−É, ®ÉVÉº´É, 
¶Éc®ÉÒ +ÉÉè® +ÉÉ´ÉÉºÉ ÉÊ´ÉBÉEÉºÉ, {ÉªÉÇ]xÉ, OÉÉàÉÉÒhÉ ÉÊ´ÉBÉEÉºÉ, ÉÊºÉ aSÉÉ<Ç +ÉÉè® ¤ÉÉfÃ ÉÊxÉªÉÆjÉhÉ, JÉxÉxÉ +ÉÉè® ãÉÉäBÉE ÉÊxÉàÉÉÇhÉ ÉÊ´É£ÉÉMÉ, BÉEÉÒ ºÉc£ÉÉÉÊMÉiÉÉ 
ºÉä, =BÉDiÉ ªÉÉäVÉxÉÉ àÉå {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE +ÉÉè® {ÉªÉÉÇ´É®hÉÉÒªÉ |ÉÉÊiÉ{ÉEãÉÉå BÉEÉä ABÉEÉÒBÉßEiÉ BÉE®iÉä cÖA iÉèªÉÉ® ÉÊBÉEªÉÉ VÉÉAMÉÉ * 

(2) VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ àÉå +É´ÉBÉßE−] FÉäjÉÉå BÉEä VÉÉÒhÉÉærÉ®, ÉÊ´ÉtÉàÉÉxÉ VÉãÉ ÉÊxÉBÉEÉªÉÉå BÉEä ºÉÆ®FÉhÉ, +ÉÉ´ÉÉc FÉäjÉÉå BÉEä |É¤ÉÆvÉxÉ, 
VÉãÉºÉÆ£É®Éå BÉEä |É¤ÉÆvÉxÉ, £ÉÚiÉãÉ VÉãÉ BÉEä |É¤ÉÆvÉxÉ, ÉÊàÉ]Â]ÉÒ +ÉÉè® xÉàÉÉÒ ºÉÆ®FÉhÉ, ºlÉÉxÉÉÒªÉ ºÉàÉÖnÉªÉÉå BÉEÉÒ +ÉÉ´É¶ªÉBÉEiÉÉ+ÉÉäÆ iÉlÉÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉEÉÒ ´É 
{ÉªÉÉÇ´É®hÉ ºÉä ºÉÆ¤ÉÆÉÊvÉiÉ AäºÉä +ÉxªÉ {ÉcãÉÚ+ÉÉäÆ, ÉÊVÉxÉ {É® vªÉÉxÉ näxÉÉ +ÉÉ´É¶ªÉBÉE cè, BÉEä ÉÊãÉA ={É¤ÉÆvÉ   cÉåMÉä * 

(3) VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ ºÉ£ÉÉÒ ÉÊ´ÉtÉàÉÉxÉ +ÉÉè® |ÉºiÉÉÉÊ´ÉiÉ ¶Éc®ÉÒ ¤ÉÆnÉä¤ÉºiÉ, OÉÉàÉÉÒhÉ ¤ÉÆnÉä¤ÉºiÉ, ´ÉxÉÉå BÉEä ÉÊBÉEºàÉ, BÉßEÉÊ−É FÉäjÉ, =tÉÉxÉ-
BÉßEÉÊ−É FÉäjÉ, ekuo }kjk fufeZr fojklr vkSj LFkyksa] uSalfxZd fojklr LFkyksa] SÉÉãÉÚ JÉxÉxÉ {É]Â]ä, ZÉÉÒãÉÉå +ÉÉè® +ÉxªÉ VÉãÉÉ¶ÉªÉÉå BÉEÉ 
+É£ªÉÆBÉExÉ BÉE®äMÉÉ * 

(4) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEä ÉÊãÉA <ºÉ |ÉBÉEÉ® iÉèªÉÉ® VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ BÉEÉä MÉÉä´ÉÉ ®ÉVªÉ BÉEä {ks=h; {ãÉÉxÉ àÉå  lesfdr 
ÉÊBÉEªÉÉ VÉÉAMÉÉ * 

(5) VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ <ºÉ +ÉÉÊvÉºÉÚSÉxÉÉ BÉEä ={É¤ÉÆvÉÉå BÉEä +ÉvÉÉÒxÉ {Éè®É 4 BÉEä ºiÉÆ£É (2) àÉå ÉÊxÉÉÌn−] BÉßEiªÉÉå BÉEä {ÉÉãÉxÉ BÉEä ÉÊãÉA ®ÉVªÉ 
ºiÉ® BÉEÉÒ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉÉxÉÉÒ]®ÉÒ ºÉÉÊàÉÉÊiÉ BÉEä ÉÊãÉA ABÉE ºÉÆn£ÉÇ nºiÉÉ´ÉäVÉ cÉäMÉÉ * 

(6) <ºÉ |ÉBÉEÉ® iÉèªÉÉ® ÉÊBÉEªÉÉ MÉªÉÉ VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ FÉäjÉÉÒªÉ ÉÊ´ÉBÉEÉºÉ {ãÉÉxÉ BÉEä ºÉcÉÊ´ÉºiÉÉ®ÉÒ cÉäMÉÉ * 

(7) tksuy ekLVj Iyku bl vf/klwpuk ds mica/kksa ds v/khu vius dR̀;ksa dh ekuhVjh dks iwjk djus ds fy, jkT; Lrjh 
ikfjfLFkfrdh laosnh ekuhVjh lfefr ¼ftls blesa blds i”pkr~ jk-Lr-ik-la-ek-l- dgk x;k gS½] iSjk 5 esa ;Fkk lanfHkZr ds fy, 
funsZ”k nLrkost gksxk A  
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3. ®ÉVªÉ ºÉ®BÉEÉ® uÉ®É ÉÊBÉEA VÉÉxÉä ´ÉÉãÉä ={ÉÉªÉ- ®ÉVªÉ ºÉ®BÉEÉ®sa <ºÉ +ÉÉÊvÉºÉÚSÉxÉÉ BÉEä ={É¤ÉÆvÉÉå BÉEÉä |É£ÉÉ´É näxÉä BÉEä ÉÊãÉA ÉÊxÉàxÉÉÊãÉÉÊJÉiÉ 

={ÉÉªÉÉå BÉEÉä BÉE®åMÉÉÒ, +ÉlÉÉÇiÉÂÂ  :-   

(1) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå, ´ÉxÉÉå, =tÉÉxÉ-BÉßEÉÊ−É FÉäjÉÉå, BÉßEÉÊ−É FÉäjÉÉå, =tÉÉxÉÉå +ÉÉè® JÉÖãÉä ºlÉÉxÉÉå, VÉÉä +ÉÉàÉÉän-|ÉàÉÉän BÉEä |ÉªÉÉäVÉxÉ 
BÉEä ÉÊãÉA ÉÊxÉÉÎ¶SÉiÉ ÉÊBÉEA MÉA cé, BÉEÉ ´ÉÉÉÊhÉÉÎVªÉBÉE ={ÉªÉÉäMÉ ªÉÉ =tÉÉäMÉ ºÉÆ¤ÉÆÉÊvÉiÉ ÉÊ´ÉBÉEÉºÉ ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEä ÉÊãÉA £ÉÚ-={ÉªÉÉäMÉ àÉå ºÉÆ{ÉÉÊ®´ÉiÉÇxÉ 
+ÉxÉÖYÉäªÉ xÉcÉÓ cÉäMÉÉ : 

{É®ÆiÉÖ BÉßEÉÊ−É ªÉÉäMªÉ £ÉÚÉÊàÉ BÉEÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEä £ÉÉÒiÉ® ºÉÆ{ÉÉÊ®´ÉiÉÇxÉ, ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉÉxÉÉÒ]®ÉÒ 
ºÉÉÊàÉÉÊiÉ BÉEÉÒ ÉÊºÉ{ÉEÉÉÊ®¶É {É®, +ÉÉè® ®ÉVªÉ ºÉ®BÉEÉ® BÉEä {ÉÚ´ÉÇ +ÉxÉÖàÉÉänxÉ ºÉä, ºlÉÉxÉÉÒªÉ ÉÊxÉ´ÉÉÉÊºÉªÉÉå BÉEÉÒ +ÉÉ´ÉÉºÉÉÒªÉ VÉ°ô®iÉÉå BÉEÉä {ÉÚ®É BÉE®xÉä BÉEä 
ÉÊãÉA, {Éè®É 4 BÉEÉÒ ºÉÉ®hÉÉÒ BÉEä ºiÉÆ£É (2) àÉå ªÉlÉÉ ÉÊ´ÉÉÊxÉÉÌn−] lacaf/kr µÉEàÉ¶É& àÉn ºÉÆ0 24, ºÉÆ0 26, ºÉÆ0 28 +ÉÉè® ºÉÆ0 31  BÉEÉä {ÉÚ®É 
BÉE®xÉä BÉEä ÉÊãÉA cÉÒ +ÉxÉÖYÉÉiÉ cÉäMÉÉ, +ÉlÉÉÇiÉÂÂ: - 

 (i)  ãÉPÉÖ ºiÉ®ÉÒªÉ =tÉÉäMÉ VÉÉä |ÉnÚ−ÉhÉ BÉEÉÉÊ®iÉ xÉcÉÓ BÉE®iÉä cé,  

 (ii)  ´É−ÉÉÇ VÉãÉ ºÉÆSÉªÉxÉ, +ÉÉè®  

 (iii)  BÉÖE]ÉÒ® =tÉÉäMÉ ÉÊVÉºÉBÉEä +ÉÆiÉMÉÇiÉ OÉÉàÉÉÒhÉ =tÉÉäMÉ £ÉÉÒ cé, 

 (iv)  {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE °ô{É ºÉä +ÉxÉÖBÉÚEãÉ {ÉªÉÇ]xÉ ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEä ÉÊãÉA {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE °ô{É ºÉä +ÉxÉÖBÉÚEãÉ BÉEÉä]äVÉ VÉÉä +ÉºlÉÉªÉÉÒ °ô{É ºÉä 
{ÉªÉÇ]BÉEÉå BÉEä +ÉÉÊvÉ£ÉÉäMÉ BÉEä ÉÊãÉA cÉå VÉèºÉä ]å], ãÉBÉE½ÉÒ BÉEä PÉ®, +ÉÉÉÊn &  

{É®ÆiÉÖ ªÉc +ÉÉè® ÉÊBÉE VÉxÉVÉÉiÉÉÒªÉ £ÉÚÉÊàÉ BÉEÉ ={ÉªÉÉäMÉ ®ÉVªÉ ºÉ®BÉEÉ® BÉEä {ÉÚ´ÉÇ +ÉxÉÖàÉÉänxÉ +ÉÉè® Hkkjr ds lafo/kku ds vuqPNsn 244 
vFkok iÉiºÉàÉªÉ |É´ÉßkÉ ÉÊ´ÉÉÊvÉ BÉEä ={É¤ÉÆvÉÉå, ÉÊVÉºÉBÉEä +ÉÆiÉMÉÇiÉ +ÉxÉÖºÉÚÉÊSÉiÉ VÉxÉVÉÉÉÊiÉ +ÉÉè® +ÉxªÉ {É®Æ{É®ÉMÉiÉ ´ÉxÉ ÉÊxÉ´ÉÉºÉÉÒ (´ÉxÉ +ÉÉÊvÉBÉEÉ®Éå BÉEÉÒ 
àÉÉxªÉiÉÉ) +ÉÉÊvÉÉÊxÉªÉàÉ, 2006 (2007 BÉEÉ 2) £ÉÉÒ cè, BÉEä +ÉxÉÖ{ÉÉãÉxÉ BÉEä ÉÊ¤ÉxÉÉ ºÉÆ{ÉÉÊ®´ÉiÉÇxÉ +ÉxÉÖYÉÉiÉ xÉcÉÓ cÉäMÉÉ *   

{É®ÆiÉÖ ªÉc £ÉÉÒ ÉÊBÉE {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEä £ÉÉÒiÉ® £ÉÚ +ÉÉÊ£ÉãÉäJÉÉå àÉå |ÉBÉE] cÉäxÉä ´ÉÉãÉÉÒ ÉÊBÉEºÉÉÒ jÉÖÉÊ] BÉEÉä ®ÉVªÉ ºÉ®BÉEÉ® uÉ®É 
®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ àÉÉxÉÉÒ]®ÉÒ ºÉÉÊàÉÉÊiÉ BÉEä ÉÊ´ÉSÉÉ® |ÉÉ{iÉ BÉE®xÉä BÉEä {É¶SÉÉiÉÂ ºÉÆ¶ÉÉäÉÊvÉiÉ ÉÊBÉEªÉÉ VÉÉAMÉÉ, VÉÉä |ÉiªÉäBÉE àÉÉàÉãÉä àÉå 
BÉEä´ÉãÉ ABÉE ¤ÉÉ® cÉÒ cÉäMÉÉ +ÉÉè® =BÉDiÉ jÉÖÉÊ] BÉEÉ ºÉÆ¶ÉÉävÉxÉ BÉEäxpÉÒªÉ ºÉ®BÉEÉ® BÉEä {ÉªÉÉÇ´É®hÉ, ´ÉxÉ +ÉÉè® VÉãÉ´ÉÉªÉÖ {ÉÉÊ®´ÉiÉÇxÉ àÉÆjÉÉãÉªÉ BÉEÉä ºÉÚÉÊSÉiÉ 
ÉÊBÉEªÉÉ VÉÉAMÉÉ & 

{É®ÆiÉÖ ªÉc +ÉÉè® ÉÊBÉE ÉÊBÉEºÉÉÒ àÉÉàÉãÉä àÉå ={É®ÉäBÉDiÉ jÉÖÉÊ] BÉEÉ ºÉÖvÉÉ® BÉE®xÉä àÉå £ÉÚ-|ÉªÉÉäMÉ àÉå {ÉÉÊ®´ÉiÉÇxÉ ºÉÉÎààÉÉÊãÉiÉ xÉcÉÓ cÉäMÉÉ  ÉÊºÉ´ÉÉªÉ =ºÉ 
n¶ÉÉ BÉEä VÉèºÉÉ ÉÊBÉE <ºÉ ={É {Éè®É àÉå ={É¤ÉÆÉÊvÉiÉ ÉÊBÉEªÉÉ MÉªÉÉ cè *  

(2) ºÉ£ÉÉÒ VÉãÉ»ÉÉäiÉÉå BÉEä +ÉÉ´ÉÉc FÉäjÉ BÉEÉÒ {ÉcSÉÉxÉ BÉEÉÒ VÉÉAMÉÉÒ +ÉÉè® =xÉàÉå ºÉä VÉÉä +É{ÉxÉÉÒ |ÉÉBÉßEÉÊiÉBÉE ºÉÆ®SÉxÉÉ àÉå ºÉÚJÉ ®cä cé, =xÉBÉEä 
ºÉÆvÉÉ®hÉ iÉlÉÉ xÉ´ÉÉÒBÉE®hÉ BÉEÉÒ ªÉÉäVÉxÉÉ VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ àÉå ºÉààÉÉÊãÉiÉ BÉEÉÒ VÉÉAMÉÉÒ +ÉÉè® =xÉ FÉäjÉÉå àÉå ªÉÉ =xÉBÉEä ÉÊxÉBÉE]´ÉiÉÉÔ FÉäjÉÉå àÉå 
ÉÊ´ÉBÉEÉºÉ ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEÉä |ÉÉÊiÉÉÊ−Ér BÉE®xÉä BÉEä ÉÊãÉA ®ÉVªÉ ºÉ®BÉEÉ® uÉ®É ÉÊxÉªÉàÉÉÊxÉ−~ àÉÉMÉÇn¶ÉÇBÉE ÉÊºÉrÉÆiÉ ¤ÉxÉÉA VÉÉAÆMÉä * 

(3) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉEÉÒ ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEä £ÉÉÒiÉ® {ÉªÉÇ]xÉ ºÉä ºÉÆ¤ÉÆÉÊvÉiÉ ÉÊµÉEªÉÉBÉEãÉÉ{É VÉÉä VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ BÉEÉ ÉÊcººÉÉ cÉåMÉä ÉÊxÉàxÉÉxÉÖºÉÉ® 
cè, +ÉlÉÉÇiÉÂÂ-   

(BÉE)  {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEä £ÉÉÒiÉ® ºÉ£ÉÉÒ xÉA {ÉªÉÇ]xÉ ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå ªÉÉ ÉÊ´ÉtÉàÉÉxÉ {ÉªÉÇ]xÉ ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEÉ |ÉºÉÉ® 
{ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE {ÉªÉÇ]xÉ, {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE-ÉÊ¶ÉFÉÉ +ÉÉè® {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ÉÊ´ÉBÉEÉºÉ iÉlÉÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEÉÒ ´ÉcxÉ FÉàÉiÉÉ 
{É® +ÉÉvÉÉÉÊ®iÉ +ÉvªÉªÉxÉ {É® VÉÉä® näiÉä cÖA £ÉÉ®iÉ ºÉ®BÉEÉ®  {ÉªÉÉÇ´É®hÉ, ´ÉxÉ +ÉÉè® VÉãÉ´ÉÉªÉÖ {ÉÉÊ®´ÉiÉÇxÉ àÉÆjÉÉãÉªÉ +ÉÉè®  ®É−]ÅÉÒªÉ 
BªÉÉQÉ ºÉÆ®FÉhÉ |ÉÉÉÊvÉBÉE®hÉ BÉEä àÉÉvªÉàÉ ºÉä BÉEäxpÉÒªÉ ºÉ®BÉEÉ® uÉ®É VÉÉ®ÉÒ àÉÉMÉÇn¶ÉÇBÉE ÉÊºÉrÉÆiÉÉå BÉEä +ÉxÉÖºÉÉ® cÉäMÉÉ ; 

(JÉ)   {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEä £ÉÉÒiÉ® xÉªÉÉ ºÉÆÉÊxÉàÉÉÇhÉ +ÉxÉÖYÉÉiÉ xÉcÉÓ cÉäMÉÉ ÉÊºÉ´ÉÉªÉ {ÉªÉÇ]BÉEÉå BÉEä +ÉºlÉÉªÉÉÒ +ÉÉÊvÉ£ÉÉäMÉ BÉEä ÉÊãÉA 
{ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE BÉEä +ÉxÉÖBÉÚEãÉ +ÉÉ´ÉÉºÉ VÉèºÉä ]å], ãÉBÉE½ÉÒ BÉEä PÉ®, U{{É® BÉEÉÒ UiÉ +ÉÉè® {ÉÉÉÊ®ºlÉÉÊiÉBÉE BÉEä +ÉxÉÖBÉÚEãÉ {ÉªÉÇ]xÉ 
ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEä fy, &  

 (MÉ)  VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ BÉEä +ÉxÉÖàÉÉänxÉ cÉäxÉä iÉBÉE, {ÉªÉÇ]xÉ BÉEä ÉÊãÉA ÉÊ´ÉBÉEÉºÉ +ÉÉè® ÉÊ´ÉtÉàÉÉxÉ {ÉªÉÇ]xÉ ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEÉ ÉÊ´ÉºiÉÉ®  
BÉEÉä ºÉÆ¤ÉÆÉÊvÉiÉ ÉÊ´ÉÉÊxÉªÉÉàÉBÉE |ÉÉÉÊvÉBÉEÉÉÊ®ªÉÉå uÉ®É +ÉxÉÖYÉÉiÉ ÉÊBÉEªÉÉ VÉÉAMÉÉ VÉÉä ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉǼ ÉänÉÒ VÉÉäxÉ àÉÉxÉÉÒ]®ÉÒ 
ºÉÉÊàÉÉÊiÉ BÉEÉÒ ÉÊºÉ{ÉEÉÉÊ®¶É +ÉÉè® ºlÉãÉ BÉEÉÒ ´ÉÉºiÉÉÊ´ÉBÉE °ô{É ºÉä ÉÊ´ÉÉÊxÉÉÌn−] ºÉÆ´ÉÉÒFÉÉ {É® +ÉÉvÉÉÉÊ®iÉ cÉäMÉÉ *  

(4) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå àÉÚãªÉ´ÉÉxÉ xÉèºÉÉÌMÉBÉE ÉÊ´É®ÉºÉiÉ BÉEÉÒ {ÉcSÉÉxÉ BÉEÉÒ VÉÉAMÉÉÒ +ÉÉè® VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ àÉå ºÉÉÎààÉÉÊãÉiÉ 
ÉÊBÉEªÉÉ VÉÉAMÉÉ; ºÉ£ÉÉÒ VÉÉÒxÉ {ÉÚãÉ BÉEä ÉÊãÉA +ÉÉ®ÉÊFÉiÉ FÉäjÉ, SÉ]Â]ÉxÉ ÉÊ´É®SÉxÉÉAÆ, VÉãÉ |É{ÉÉiÉÉå, ZÉ®xÉÉå, PÉÉ]ÉÒ àÉÉMÉÉç, ={É´ÉxÉÉå, MÉÖ{ÉEÉAÆ, ºlÉãÉÉå, 
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§ÉàÉhÉ, +É¶´ÉÉ®ÉächÉ, JÉ½ÉÒ SÉ]Â]ÉxÉÉå +ÉÉÉÊn BÉEÉä {ÉÉÊ®®ÉÊFÉiÉ ÉÊBÉEªÉÉ VÉÉAMÉÉ ;  =xÉBÉEä ºÉÆ®FÉhÉ +ÉÉè® ºÉÆvÉÉ®hÉ BÉEä ÉÊãÉA <ºÉ +ÉÉÊvÉºÉÚSÉxÉÉ BÉEä 
|ÉBÉEÉ¶ÉxÉ BÉEÉÒ iÉÉ®ÉÒJÉ ºÉä Uc àÉÉºÉ BÉEä £ÉÉÒiÉ® ={ÉªÉÖBÉDiÉ {ãÉÉxÉ ¤ÉxÉÉAMÉÉÒ +ÉÉè® AäºÉä {ãÉÉxÉ ¤ÉxÉÉªÉÉ VÉÉAMÉÉ +ÉÉè® AäºÉä {ãÉÉxÉ VÉÉäxÉãÉ àÉÉº]® 
{ãÉÉxÉ BÉEä £ÉÉMÉ cÉåMÉä * 

(5) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå £É´ÉxÉÉå, ºÉÆ®SÉxÉÉ+ÉÉäÆ, ÉÊ¶Éã{É-iÉlªÉÉå, FÉäjÉÉå +ÉÉè® AäÉÊiÉcÉÉÊºÉBÉE, ´ÉÉºiÉÖ-ÉÊ¶Éã{ÉÉÒªÉ, ºÉÉèxnªÉÇ ÉÊ´É−ÉªÉBÉE +ÉÉè® 
ºÉÉÆºBÉßEÉÊiÉBÉE àÉci´É BÉEÉÒ |ÉºÉÉÒàÉÉ+ÉÉäÆ BÉEÉÒ {ÉcSÉÉxÉ BÉEÉÒ VÉÉAMÉÉÒ +ÉÉè® =xÉBÉEä ºÉÆ®FÉhÉ BÉEä ÉÊãÉA <ºÉ +ÉÉÊvÉºÉÚSÉxÉÉ BÉEä |ÉBÉEÉ¶ÉxÉ BÉEÉÒ iÉÉ®ÉÒJÉ ºÉä Uc 
àÉÉºÉ BÉEä £ÉÉÒiÉ® {ãÉÉxÉ ¤ÉxÉÉªÉÉ VÉÉAMÉÉ +ÉÉè® VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ àÉå ºÉÉÎààÉÉÊãÉiÉ ÉÊBÉEªÉÉ  VÉÉAMÉÉ *  

(6) ®ÉVªÉ ºÉ®BÉEÉ® BÉEÉ {ÉªÉÉÇ´É®hÉ ÉÊ´É£ÉÉMÉ] ´ÉÉªÉÖ (|ÉnÚ−ÉhÉ ÉÊxÉ´ÉÉ®hÉ +ÉÉè® ÉÊxÉªÉÆjÉhÉ) +ÉÉÊvÉÉÊxÉªÉàÉ, 1981 (1981 BÉEÉ 14) BÉEä ={É¤ÉÆvÉÉå 
rFkk mlds rgr cus fu;eksa BÉEä +ÉxÉÖºÉÉ®, {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå, v´ÉÉÊxÉ |ÉnÚ−ÉhÉ BÉEä ÉÊxÉªÉÆjÉhÉ BÉEä ÉÊãÉA àÉÉMÉÇn¶ÉÇBÉE ÉÊºÉrÉÆiÉ +ÉÉè® 
ÉÊ´ÉÉÊxÉªÉàÉ BÉEÉÒ ÉÊ´É®SÉxÉÉ BÉE®xÉä ´ÉÉãÉÉ |ÉÉÉÊvÉBÉE®hÉ cÉäMÉÉ *  

(7) ®ÉVªÉ ºÉ®BÉEÉ® BÉEÉ {ÉªÉÉÇ´É®hÉ ÉÊ´É£ÉÉMÉ, ´ÉÉªÉÖ (|ÉnÚ−ÉhÉ ÉÊxÉ´ÉÉ®hÉ +ÉÉè® ÉÊxÉªÉÆjÉhÉ) +ÉÉÊvÉÉÊxÉªÉàÉ, 1981(1981 BÉEÉ 14) BÉEä ={É¤ÉÆvÉÉå 
rFkk mlds rgr cus fu;eksa BÉEä +ÉxÉÖºÉÉ®, {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå, ´ÉÉªÉÖ |ÉnÚ−ÉhÉ BÉEä ÉÊxÉªÉÆjÉhÉ BÉEä ÉÊãÉA àÉÉMÉÇn¶ÉÇBÉE ÉÊºÉrÉÆiÉ +ÉÉè® 
ÉÊ´ÉÉÊxÉªÉàÉ BÉEÉÒ ÉÊ´É®SÉxÉÉ BÉE®xÉä ´ÉÉãÉÉ |ÉÉÉÊvÉBÉE®hÉ cÉäMÉÉ * 

(8) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå ={ÉSÉÉÉÊ®iÉ ¤ÉÉÊc»ÉÉ´É VÉãÉ BÉEÉ ÉÊxÉººÉÉ®hÉ VÉãÉ (|ÉnÚ−ÉhÉ ÉÊxÉ´ÉÉ®hÉ iÉlÉÉ ÉÊxÉªÉÆjÉhÉ) +ÉÉÊvÉÉÊxÉªÉàÉ, 
1974 (1974 BÉEÉ 6) BÉEä ={É¤ÉÆvÉÉå rFkk mlds rgr cus fu;eksa BÉEä +ÉxÉÖºÉÉ® cÉäMÉÉ * 

(9) ~ÉäºÉ +É{ÉÉÊ¶É−]Éå BÉEÉ ÉÊxÉ{É]ÉxÉ ÉÊxÉàxÉÉxÉÖºÉÉ® ÉÊBÉEªÉÉ VÉÉAMÉÉ&-(i) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå ~ÉäºÉ +É{ÉÉÊ¶É−] BÉEÉ ÉÊxÉ{É]ÉxÉ 
ºÉàÉªÉ-ºÉàÉªÉ {É® ªÉlÉÉ ºÉÆ¶ÉÉäÉÊvÉiÉ +ÉÉÊvÉºÉÚSÉxÉÉ ºÉÆ. BÉEÉ.+ÉÉ. 908(+É) iÉÉ®ÉÒJÉ 25 ÉÊºÉiÉÆ¤É®, 2000 uÉ®É BÉEäxpÉÒªÉ ºÉ®BÉEÉ® BÉEä iÉiBÉEÉãÉÉÒxÉ 
{ÉªÉÉÇ´É®hÉ àÉÆjÉÉãÉªÉ uÉ®É |ÉBÉEÉÉÊ¶ÉiÉ xÉMÉ®{ÉÉÉÊãÉBÉE ~ÉäºÉ +É{ÉÉÊ¶É−] (|É¤ÉÆvÉ +ÉÉè® clÉÉãÉxÉ) ÉÊxÉªÉàÉ, 2000 BÉEä ={É¤ÉÆvÉÉå BÉEä +ÉxÉÖºÉÉ® ÉÊBÉEªÉÉ 
VÉÉAMÉÉ; 

(ii)  ºlÉÉxÉÉÒªÉ |ÉÉÉÊvÉBÉE®hÉ VÉè´É ÉÊxÉàxÉÉÒBÉE®hÉÉÒªÉ +ÉÉè® +ÉVÉè´É ÉÊxÉàxÉÉÒBÉE®hÉÉÒªÉ ºÉÆPÉ]BÉEÉå àÉå ~ÉäºÉ +É{ÉÉÊ¶É−]Éå BÉEä ºÉÆ{ÉßlÉBÉExÉ BÉEä ÉÊãÉA 
ªÉÉäVÉxÉÉAÆ iÉèªÉÉ® BÉE®åMÉä ;  

(iii)  VÉè´É ÉÊxÉàxÉÉÒBÉE®hÉÉÒªÉ ºÉÉàÉOÉÉÒ BÉEÉä +ÉÉÊvÉàÉÉxÉiÉ& JÉÉn ¤ÉxÉÉBÉE® ªÉÉ BÉßEÉÊàÉ JÉäiÉÉÒ BÉEä àÉÉvªÉàÉ ºÉä {ÉÖxÉ&SÉÉÊµÉEiÉ ÉÊBÉEªÉÉ VÉÉAMÉÉ ;  

(iv)  +ÉBÉEÉ¤ÉÇÉÊxÉBÉE ºÉÉàÉOÉÉÒ BÉEÉ ÉÊxÉ{É]ÉxÉ ÉÊBÉEºÉÉÒ {ÉªÉÉÇ´É®hÉÉÒªÉ º´ÉÉÒBÉßEiÉ ®ÉÒÉÊiÉ àÉå cÉäMÉÉ *  

(10) {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå VÉè´É ÉÊSÉÉÊBÉEiºÉÉÒªÉ ~ÉäºÉ +É{ÉÉÊ¶É−] BÉEÉ ÉÊxÉ{É]ÉxÉ ºÉàÉªÉ-ºÉàÉªÉ {É® ªÉlÉÉ ºÉÆ¶ÉÉäÉÊvÉiÉ +ÉÉÊvÉºÉÚSÉxÉÉ ºÉÆ. 
BÉEÉ.+ÉÉ. 630 (+É) iÉÉ®ÉÒJÉ 20 VÉÖãÉÉ<Ç, 1998 uÉ®É BÉEäxpÉÒªÉ ºÉ®BÉEÉ® BÉEä iÉiBÉEÉãÉÉÒxÉ {ÉªÉÉÇ´É®hÉ +ÉÉè® ´ÉxÉ àÉÆjÉÉãÉªÉ uÉ®É |ÉBÉEÉÉÊ¶ÉiÉ VÉè´É 
ÉÊSÉÉÊBÉEºÉÉÒªÉ +É{ÉÉÊ¶É−] (|É¤ÉÆvÉ +ÉÉè® clÉÉãÉxÉ) ÉÊxÉªÉàÉ, 1998 BÉEä ={É¤ÉÆvÉÉå BÉEä +ÉxÉÖºÉÉ® ÉÊBÉEªÉÉ VÉÉAMÉÉ ; 

 (11) {ÉÉÊ®´ÉcxÉ BÉEÉÒ ªÉÉxÉÉÒªÉ ÉÊµÉEªÉÉBÉEãÉÉ{É +ÉÉ´ÉÉºÉ BÉEä +ÉxÉÖBÉÚEãÉ ÉÊ´ÉÉÊxÉªÉÉÊàÉiÉ cÉåMÉä +ÉÉè® <ºÉ ºÉÆ¤ÉÆvÉ àÉå VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ àÉå ÉÊ´É¶Éä−É 
={É¤ÉÆvÉ +ÉÉÊvÉBÉEÉÊlÉiÉ ÉÊBÉEA VÉÉAÆMÉä +ÉÉè® VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ BÉEä iÉèªÉÉ® cÉäxÉä +ÉÉè® {ÉªÉÉÇ´É®hÉ,  ´ÉxÉ +ÉÉè® VÉãÉ´ÉÉªÉÖ {ÉÉÊ®´ÉiÉÇxÉ àÉÆjÉÉãÉªÉ BÉEä 
+ÉxÉÖàÉÉänxÉ BÉEä nÉè®ÉxÉ, ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉÉxÉÉÒ]®ÉÒ ºÉÉÊàÉÉÊiÉ ªÉÉxÉÉÒªÉ MÉÉÊiÉÉÊ´ÉÉÊvÉªÉÉå BÉEÉä ÉÊ´ÉtÉàÉÉxÉ ÉÊxÉªÉàÉÉå +ÉÉè® ÉÊ´ÉÉÊxÉªÉàÉÉå 
BÉEä +ÉxÉÖºÉÉ® àÉÉxÉÉÒ]® BÉE®äMÉÉÒ *  

4. {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå |ÉÉÊiÉÉÊ−Ér ªÉÉ ÉÊ´ÉÉÊxÉªÉÉÊàÉiÉ ÉÊBÉEA VÉÉxÉä ´ÉÉãÉä ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEÉÒ ºÉÚSÉÉÒ - {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå ºÉ£ÉÉÒ 
ÉÊµÉEªÉÉBÉEãÉÉ{É {ÉªÉÉÇ´É®hÉ (ºÉÆ®FÉhÉ) +ÉÉÊvÉÉÊxÉªÉàÉ, 1986 (1986 BÉEÉ 29) BÉEä ={É¤ÉÆvÉÉå uÉ®É ¶ÉÉÉÊºÉiÉ cÉåMÉä +ÉÉè® xÉÉÒSÉä nÉÒ MÉ<Ç ºÉÉ®hÉÉÒ àÉå 
ÉÊ´ÉÉÊxÉÉÌn−] ®ÉÒÉÊiÉ àÉå ÉÊ´ÉÉÊxÉªÉÉÊàÉiÉ cÉåMÉä, +ÉlÉÉÇiÉÂÂ %-- 

ºÉÉ®hÉÉÒ 

µÉEàÉ ºÉÆ. ÉÊµÉEªÉÉBÉEãÉÉ{É ÉÊ]{{ÉhÉÉÒ 

(1) (2) (3) 

|ÉÉÊiÉÉÊ−Ér ÉÊµÉEªÉÉBÉEãÉÉ{É 

1. ´ÉÉÉÊhÉÉÎVªÉBÉE JÉxÉxÉ, {ÉilÉ® BÉEÉÒ JÉnÉxÉ 
+ÉÉè® =xÉBÉEÉä iÉÉä½xÉä BÉEÉÒ <BÉEÉ<ªÉÉÆ  

ºÉ£ÉÉÒ |ÉBÉEÉ® BÉEä JÉxÉxÉ (ãÉPÉÖ +ÉÉè® ´ÉßciÉ JÉÉÊxÉVÉ), {ÉilÉ® BÉEÉÒ JÉÉxÉå +ÉÉè® =xÉBÉEÉä iÉÉä½xÉä BÉEÉÒ 
<BÉEÉ<ªÉÉÆ BÉEÉ iÉiBÉEÉãÉ |É£ÉÉ´É ºÉä |ÉÉÊiÉ−ÉävÉ cèA 

2. +ÉÉ®É àÉ¶ÉÉÒxÉÉå BÉEÉÒ ºlÉÉ{ÉxÉÉ * Ykkxw dkuwu ds rgr vU;Fkk izkfof/kr dks NksM+dj izfrf’k)A 



¹Hkkx IIµ[k.M 3 (ii)º Hkkjr dk jkti=k % vlk/kj.k 5 

 
3. VÉãÉ ªÉÉ ´ÉÉªÉÖ ªÉÉ àÉßnÉ ªÉÉ v´ÉÉÊxÉ 

|ÉnÚ−ÉhÉ BÉE®xÉä ´ÉÉãÉä =tÉÉäMÉÉå BÉEÉÒ 
ºlÉÉ{ÉxÉÉ BÉE®xÉÉ * 

Ykkxw dkuwu ds rgr vU;Fkk izkfof/kr dks NksM+dj izfrf’k)A 

4. ´ÉÉÉÊhÉÉÎVªÉBÉE cÉä]ãÉ +ÉÉè® ºÉè®MÉÉc BÉEÉÒ 
ºlÉÉ{ÉxÉÉ BÉE®xÉÉ * 

{ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå iÉiBÉEÉãÉ |É£ÉÉ´É ºÉä BÉEÉä<Ç xÉªÉÉ ´ÉÉÉÊhÉÉÎVªÉBÉE cÉä]ãÉ +ÉÉè® ºÉè®MÉÉc 
|ÉÉÊiÉÉÊ−Ér cÉåMÉä * 

5. VÉãÉÉxÉä BÉEä ={ÉªÉÖBÉDiÉ ãÉBÉE½ÉÒ BÉEÉ 
´ÉÉÉÊhÉÉÎVªÉBÉE ={ÉªÉÉäMÉ * 

Ykkxw dkuwu ds rgr vU;Fkk izkfof/kr dks NksM+dj izfrf’k)A 

6. xÉA ¤ÉßciÉ VÉãÉ ÉÊ´ÉtÉÖiÉ {ÉÉÊ®ªÉÉäVÉxÉÉ BÉEÉ 
ºlÉÉ{ÉxÉÉ  

{ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå xÉA VÉãÉ ÉÊ´ÉtÉÖiÉ {ÉÉÊ®ªÉÉäVÉxÉÉ ºÉÆªÉÆjÉÉå (¤ÉÉÆvÉ, ºÉÖ®ÆMÉ ¤ÉxÉÉxÉä +ÉÉè® 
VÉãÉÉ¶ÉªÉ BÉEä ºÉÆÉÊxÉàÉÉÇhÉ) BÉEÉÒ ºlÉÉ{ÉxÉÉ +ÉÉè® ÉÊ´ÉtÉàÉÉxÉ ºÉÆªÉÆjÉÉå BÉEä ÉÊ´ÉºiÉÉ® BÉEä ÉÊºÉ´ÉÉªÉ ºÉÚFàÉ VÉãÉ 
ÉÊ´ÉtÉÖiÉ {ÉÉÊ®ªÉÉäVÉxÉÉ+ÉÉäÆ (100 ÉÊBÉEãÉÉä´ÉÉ] iÉBÉE) ªÉÉ ãÉPÉÖ ÉÊ´ÉtÉÖiÉ {ÉÉÊ®ªÉÉäVÉxÉÉ+ÉÉäÆ (101 ÉÊBÉEãÉÉä´ÉÉ] 
ºÉä 2000 ÉÊBÉEãÉÉä´ÉÉ] iÉBÉE), VÉÉä ºlÉÉxÉÉÒªÉ ºÉàÉÖnÉªÉÉå BÉEÉÒ >óVÉÉÇ BÉEÉÒ +ÉÉ´É¶ªÉBÉEiÉÉ+ÉÉäÆ BÉEÉä {ÉÚ®É 
BÉE®äMÉÉÒ, ºÉÆ¤ÉÉÊvÉiÉ OÉÉàÉ ºÉ£ÉÉ +ÉÉè® +ÉxªÉ +ÉÉ´É¶ªÉBÉE +ÉxÉÉ{ÉÉÊkÉªÉÉå BÉEä +ÉvªÉvÉÉÒxÉ ®ciÉä cÖA |ÉÉÊiÉÉÊ−Ér 
cÉäMÉÉÒ * 

7. ÉÊBÉEºÉÉÒ JÉiÉ®xÉÉBÉE {ÉnÉlÉÇ BÉEÉ |ÉªÉÉäMÉ 
ªÉÉ =i{ÉÉnxÉ  

Ykkxw dkuwu ds rgr vU;Fkk izkfof/kr dks NksM+dj izfrf’k)A 

8. |ÉÉBÉßEÉÊiÉBÉE VÉãÉ ÉÊxÉBÉEÉªÉÉå ªÉÉ ºÉiÉcÉÒ 
FÉäjÉ àÉå +ÉxÉÖ{ÉSÉÉÉÊ®iÉ ¤ÉÉÊc»ÉÉÇ´É +ÉÉè® 
~ÉäºÉ +É{ÉÉÊ¶É−]Éå BÉEÉ ÉÊxÉººÉÉ®hÉ 

Ykkxw dkuwu ds rgr vU;Fkk izkfof/kr dks NksM+dj izfrf’k)A 

9. xÉ<Ç ãÉBÉE½ÉÒ +ÉÉvÉÉÉÊ®iÉ =tÉÉäMÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEÉÒ ºÉÉÒàÉÉ+ÉÉäÆ BÉEä £ÉÉÒiÉ® xÉ<Ç ãÉBÉE½ÉÒ {É® +ÉÉvÉÉÉÊ®iÉ =tÉÉäMÉÉå BÉEÉÒ 
ºlÉÉ{ÉxÉÉ |ÉÉÊiÉÉÊ−Ér cÉäMÉÉÒ * 

10. ºÉÆÉÊxÉàÉÉÇhÉ ÉÊµÉEªÉÉBÉEãÉÉ{É {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå ÉÊºÉ´ÉÉªÉ, ºlÉÉxÉÉÒªÉ ÉÊxÉ´ÉÉÉÊºÉªÉÉå BÉEÉÒ PÉ®äãÉÚ +ÉÉ´É¶ªÉBÉEiÉÉ+ÉÉäÆ, ÉÊVÉºÉBÉEä 
+ÉÆiÉMÉÇiÉ àÉn ºÉÆJªÉÉ 26 àÉn ºÉÆJªÉÉ 28  +ÉÉè® àÉn ºÉÆJªÉÉ 31 àÉå ºÉÚSÉÉÒ¤Ér ÉÊµÉEªÉÉBÉEãÉÉ{É £ÉÉÒ cé, 
ÉÊBÉEºÉÉÒ |ÉBÉEÉ® BÉEÉ xÉªÉÉ ºÉÆÉÊxÉàÉÉÇhÉ iÉiBÉEÉãÉ |É£ÉÉ´É ºÉä |ÉÉÊiÉÉÊ−Ér cÉäMÉÉ +ÉÉè® àÉn ºÉÆJªÉÉ 24 àÉå 
ºÉÚSÉÉÒ¤Ér ÉÊµÉEªÉÉBÉEãÉÉ{É BÉEä àÉÉàÉãÉä àÉå ºÉÆÉÊxÉàÉÉÇhÉ ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEÉä ÉÊ´ÉÉÊxÉªÉÉÊàÉiÉ BÉE®iÉä cÖA =xcå 
xªÉÚxÉiÉàÉ ºiÉ® {É® ®JÉÉ VÉÉAMÉÉ * 

11. {ãÉÉÉÎº]BÉE BÉEä lÉèãÉÉå BÉEÉ ={ÉªÉÉäMÉ Ykkxw dkuwu ds rgr vU;Fkk izkfof/kr dks NksM+dj izfrf’k)A 

12. £É]Â~ä  Ykkxw dkuwu ds rgr vU;Fkk izkfof/kr dks NksM+dj izfrf’k)A 

ÉÊ´ÉÉÊxÉªÉÉÊàÉiÉ ÉÊµÉEªÉÉBÉEãÉÉ{É&  

13. ´ÉßFÉÉå BÉEÉÒ BÉE]É<Ç (BÉE)®ÉVªÉ ºÉ®BÉEÉ® BÉEä ºÉFÉàÉ |ÉÉÉÊvÉBÉEÉ®ÉÒ BÉEÉÒ {ÉÚ´ÉÇ +ÉxÉÖàÉÉÊiÉ BÉEä ÉÊ¤ÉxÉÉ ´ÉxÉ ªÉÉ ºÉ®BÉEÉ®ÉÒ ªÉÉ 
®ÉVÉº´É ªÉÉ ÉÊxÉVÉÉÒ £ÉÚÉÊàÉ {É® ´ÉßFÉÉå BÉEÉÒ BÉE]É<Ç xÉcÉÓ BÉEÉÒ VÉÉAMÉÉÒ ;  

(JÉ) ºÉÆ¤ÉÆÉÊvÉiÉ BÉEåpÉÒªÉ +ÉÉÊvÉÉÊxÉªÉàÉ ªÉÉ ®ÉVªÉ +ÉÉÊvÉÉÊxÉªÉàÉ +ÉÉè® =ºÉBÉEä +ÉvÉÉÒxÉ ¤ÉxÉÉA MÉA ÉÊxÉªÉàÉÉå 
BÉEä ={É¤ÉÆvÉÉå BÉEä +ÉxÉÖºÉÉ® ´ÉßFÉÉå BÉEÉÒ BÉE]É<Ç ÉÊ´ÉÉÊxÉªÉÉÊàÉiÉ BÉEÉÒ VÉÉAMÉÉÒ * 

14. ´ÉÉÉÊhÉÉÎVªÉBÉE VÉãÉ ºÉÆºÉÉvÉxÉ ÉÊVÉºÉBÉEä 
+ÉÆiÉMÉÇiÉ £ÉÚVÉãÉ ºÉÆSÉªÉxÉ £ÉÉÒ cè * 

 

 

 

 

 

(BÉE) £ÉÚÉÊàÉ BÉEä +ÉÉÊvÉ£ÉÉäMÉÉÒ BÉEÉÒ ´ÉÉºiÉÉÊ´ÉBÉE BÉßEÉÊ−É +ÉÉè® PÉ®äãÉÚ JÉ{ÉiÉ BÉEä ÉÊãÉA VÉãÉ BÉEÉ ÉÊxÉ−BÉE−ÉÇhÉ 
ºÉiÉcÉÒ +ÉÉè® £ÉÚÉÊàÉMÉiÉ VÉãÉ +ÉxÉÖYÉÉiÉ cÉäMÉÉ ;  

(JÉ) +ÉÉètÉÉäÉÊMÉBÉE ªÉÉ ´ÉÉÉÊhÉÉÎVªÉBÉE ={ÉªÉÉäMÉ BÉEä ÉÊãÉA ºÉiÉcÉÒ +ÉÉè® £ÉÚÉÊàÉMÉiÉ VÉãÉ BÉEÉ ÉÊxÉ−BÉE−ÉÇhÉ, 
ÉÊVÉºÉBÉEä +ÉÆiÉMÉÇiÉ ÉÊxÉ−BÉE−ÉÇhÉ ÉÊBÉEA VÉÉ ºÉBÉExÉä ´ÉÉãÉä VÉãÉ BÉEÉÒ àÉÉjÉÉ £ÉÉÒ cè, BÉEä ÉÊãÉA ºÉÆ¤ÉÆÉÊvÉiÉ 
ÉÊ´ÉÉÊxÉªÉÉàÉBÉE |ÉÉÉÊvÉBÉE®hÉ BÉEÉÒ {ÉÚ´ÉÇ ÉÊãÉÉÊJÉiÉ +ÉxÉÖàÉÉÊiÉ +É{ÉäÉÊFÉiÉ cÉäMÉÉÒ ;  

(MÉ) ºÉiÉcÉÒ ªÉÉ £ÉÚVÉãÉ BÉEÉ BÉEÉä<Ç ÉÊ´ÉµÉEªÉ +ÉxÉÖYÉÉiÉ xÉcÉÓ cÉäMÉÉ ;  

(PÉ) VÉãÉ BÉEä ºÉÆnÚ−ÉhÉ ªÉÉ |ÉnÚ−ÉhÉ, ÉÊVÉºÉBÉEä +ÉÆiÉMÉÇiÉ BÉßEÉÊ−É £ÉÉÒ cè, BÉEÉä ®ÉäBÉExÉä BÉEä ÉÊãÉA ºÉ£ÉÉÒ 
={ÉÉªÉ ÉÊBÉEA VÉÉAÆMÉä *  

15. ÉÊ¤ÉVÉãÉÉÒ BÉEä iÉÉ®Éå +ÉÉè® nÚ® ºÉÆSÉÉ® 
]É´É®Éå BÉEÉ ºÉÆÉÊxÉàÉÉÇhÉ * 

+ÉÆb®OÉÉ=Æb BÉEäÉÊ¤ÉÉËãÉMÉ BÉEÉä ¤ÉfÃÉ´ÉÉ näxÉÉ * 

16. ÉÊ´ÉtÉàÉÉxÉ cÉä]ãÉÉå +ÉÉè® ÉÊ´ÉgÉàÉÉãÉªÉÉå 
BÉEä {ÉÉÊ®ºÉ®Éå {É® ¤ÉÉ½ ãÉMÉÉxÉÉ 

Ykkxw fu;eksa ds rgr fofu;ferA 
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17. ÉÊ´ÉtÉàÉÉxÉ ºÉ½BÉEÉå BÉEÉä SÉÉè½É BÉE®xÉÉ 
+ÉÉè® =xcå ºÉÖof BÉE®xÉÉ iÉlÉÉ xÉ<Ç 
ºÉ½BÉEÉå BÉEÉ ºÉÆÉÊxÉàÉÉÇhÉ 

=ÉÊSÉiÉ {ÉªÉÉÇ´É®hÉ ºÉàÉÉPÉÉiÉ ÉÊxÉvÉÉÇ®hÉ +ÉÉè® =ºÉàÉå BÉEàÉÉÒ BÉE®xÉä BÉEä ÉÊãÉA BÉEä ãÉÉMÉÚ cÉäxÉä ´ÉÉãÉä 
={ÉÉªÉÉå BÉEä +ÉxÉÖºÉÉ® BÉE®xÉÉ cÉäMÉÉ * 

18. ®ÉÉÊjÉ àÉå ªÉÉÉÊxÉBÉE ªÉÉiÉÉªÉÉiÉ BÉEÉ 
ºÉÆSÉãÉxÉ  

´ÉÉÉÊhÉÉÎVªÉBÉE |ÉªÉÉäVÉxÉ BÉEä ÉÊãÉA Ykkxw fu;eksa ds rgr fofu;ferA 

19. ÉÊ´Énä¶ÉÉÒ |ÉVÉÉÉÊiÉªÉÉå BÉEÉ |É´Éä¶É  Ykkxw fu;eksa ds rgr fofu;ferA 

20. {ÉªÉÇ]xÉ ºÉÆ¤ÉÆvÉÉÒ ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå VÉèºÉä 
®É−]ÅÉÒªÉ =tÉÉxÉ FÉäjÉ BÉEä >ó{É® MÉàÉÇ 
c´ÉÉ BÉEä MÉÖ¤¤ÉÉ®Éå uÉ®É =½ÉxÉ £É®xÉÉ, 
+ÉÉÉÊn BªÉÉ{ÉÉÉÊ®BÉE BÉEÉªÉÇ * 

Ykkxw fu;eksa ds rgr fofu;ferA 

 

 

21. {ÉcÉ½ÉÒ fãÉÉxÉÉå +ÉÉè® xÉnÉÒ  BÉEä iÉ]Éå   
BÉEÉ ºÉÆ®FÉhÉ     

Ykkxw fu;eksa ds rgr fofu;ferA 

22. |ÉÉBÉßEÉÊiÉBÉE VÉãÉ ÉÊxÉBÉEÉªÉÉå ªÉÉ ºÉiÉcÉÒ 
FÉäjÉ àÉå ={ÉSÉÉÉÊ®iÉ ¤ÉÉÊc»ÉÉÇ´É BÉEÉ 
ÉÊxÉººÉÉ®hÉ 

={ÉSÉÉÉÊ®iÉ ¤ÉÉÊc»ÉÉÇ´É BÉEä {ÉÖxÉSÉÇµÉEhÉ BÉEÉä |ÉÉäiºÉÉÉÊciÉ BÉE®xÉÉ +ÉÉè® +É´ÉàÉãÉ ªÉÉ ~ÉäºÉ +É{ÉÉÊ¶É−]Éå BÉEä 
ÉÊxÉ{É]ÉxÉ BÉEä ÉÊãÉA ÉÊ´ÉtÉàÉÉxÉ ÉÊ´ÉÉÊxÉªÉàÉÉå BÉEÉ +ÉxÉÖ{ÉÉãÉxÉ BÉE®xÉÉ  cÉäMÉÉ *  

23.  ´ÉÉÉÊhÉÉÎVªÉBÉE ºÉÉ<xÉ¤ÉÉäbÇ +ÉÉè® cÉäÉÍbMÉ  Ykkxw fu;eksa ds rgr fofu;ferA  

24. |ÉnÚ−ÉhÉ BÉEÉÉÊ®iÉ xÉcÉÓ BÉE®xÉä ´ÉÉãÉä ãÉPÉÖ 
=tÉÉäMÉ 

{ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ ºÉä MÉè® |ÉnÚ−ÉhÉ, MÉè® {ÉÉÊ®ºÉÆBÉE]àÉªÉ, ãÉPÉÖ +ÉÉè® ºÉä´ÉÉ =tÉÉäMÉ, BÉßEÉÊ−É 
=tÉÉxÉ, BÉßEÉÊ−É ªÉÉ BÉßEÉÊ−É +ÉÉvÉÉÉÊ®iÉ nä¶ÉÉÒªÉ àÉÉãÉ ºÉä +ÉÉètÉÉäÉÊMÉBÉE =i{ÉÉnÉå BÉEÉ =i{ÉÉnxÉ =tÉÉäMÉ 
+ÉÉè® VÉÉä {ÉªÉÉÇ´É®hÉ {É® BÉEÉä<Ç ÉÊ´É{É®ÉÒiÉ |É£ÉÉ´É xÉcÉÓ bÉãÉiÉä cé *  

25. ´ÉxÉ =i{ÉÉnÉå +ÉÉè® MÉè® BÉEÉ−~ ´ÉxÉ 
=i{ÉÉnÉå BÉEÉ ºÉÆOÉchÉ 

Ykkxw fu;eksa ds rgr fofu;ferA 

26. {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE {ÉªÉÇ]xÉ ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå 
ÉÊVÉºÉBÉEä +ÉÆiÉMÉÇiÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE 
{ÉªÉÇ]xÉ àÉBÉEÉxÉÉå, ®äº]Éä®å] +ÉÉè® 
+ÉÉàÉÉän-|ÉàÉÉän BÉEÉÒ ºÉÖÉÊ´ÉvÉÉAÆ £ÉÉÒ cé 
ÉÊVÉºÉàÉå º{ÉÚEÉÌiÉ, iÉè®ÉBÉEÉÒ {ÉÚãÉ, BªÉÉªÉÉàÉ 
¶ÉÉãÉÉ £ÉÉÒ cé VÉÉä BÉE{É½ä ªÉÉ ãÉBÉE½ÉÒ 
ªÉÉ ¤ÉÉäbÇ BÉEÉÊhÉBÉEÉ VÉèºÉä ]å] +ÉÉÉÊn 
BÉEÉÒ +ÉºlÉÉªÉÉÒ ºÉÆ®SÉxÉÉ+ÉÉäÆ àÉå ¤ÉxÉä cé *  

 VÉÉäxÉãÉ àÉÉº]® {ãÉÉxÉ BÉEä +ÉxÉÖºÉÉ® * 

 ºÉÆ´ÉÉÌvÉiÉ ÉÊµÉEªÉÉBÉEãÉÉ{É  

27. ºlÉÉxÉÉÒªÉ ºÉàÉÖnÉªÉÉå uÉ®É |ÉSÉÉÊãÉiÉ 
BÉßEÉÊ−É +ÉÉè® ¤ÉÉMÉ´ÉÉxÉÉÒ |ÉlÉÉ+ÉÉäÆ BÉEä 
ºÉÉlÉ {É¶ÉÖ{ÉÉãÉxÉ, {É¶ÉÖ{ÉÉãÉxÉ BÉßEÉÊ−É, 
VÉãÉ BÉßEÉÊ−É +ÉÉè® àÉUãÉÉÒ {ÉÉãÉxÉ 

Ykkxw fu;eksa ds rgr vuqKkrA 

28. ´É−ÉÉÇ VÉãÉ ºÉÆSÉªÉxÉ ºÉÉÊµÉEªÉ °ô{É ºÉä ¤ÉfÃÉ´ÉÉ ÉÊnªÉÉ VÉÉAMÉÉ * 

29. VÉèÉÊ´ÉBÉE JÉäiÉÉÒ ºÉÉÊµÉEªÉ °ô{É ºÉä ¤ÉfÃÉ´ÉÉ ÉÊnªÉÉ VÉÉAMÉÉ * 

30. ºÉ£ÉÉÒ ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEä ÉÊãÉA cÉÊ®iÉ 
|ÉÉètÉÉäÉÊMÉBÉEÉÒ BÉEÉä OÉchÉ BÉE®xÉÉ  

ºÉÉÊµÉEªÉ °ô{É ºÉä ¤ÉfÃÉ´ÉÉ ÉÊnªÉÉ VÉÉAMÉÉ * 

31. BÉÖE]ÉÒ® =tÉÉäMÉÉå ÉÊVÉºÉBÉEä +ÉÆiÉMÉÇiÉ 
OÉÉàÉÉÒhÉ BÉEÉ®ÉÒMÉ® +ÉÉÉÊn £ÉÉÒ cé 

ºÉÉÊµÉEªÉ °ô{É ºÉä ¤ÉfÃÉ´ÉÉ ÉÊnªÉÉ VÉÉAMÉÉ * 

 

5. ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉÉxÉÉÒ]®ÉÒ ºÉÉÊàÉÉÊiÉ- (1) dsanzh; ljdkj ds i;kZoj.k] ou vkSj tyok;q ifjorZu 
ea=ky; us xksok jkT; ds ®É−]ÅÉÒªÉ =tÉÉxÉ +ÉÉè® ´ÉxªÉ VÉÉÒ´É +É£ÉªÉÉ®hªÉ BÉEä SÉÉ®Éå +ÉÉä® BÉEä {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEä |É£ÉÉ´ÉÉÒ àÉÉxÉÉÒ]®ÉÒ 
BÉEä ÉÊãÉA ABÉE ºÉÉÊàÉÉÊiÉ ftldk xÉÉàÉ ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉǼ ÉänÉÒ VÉÉäxÉ àÉÉxÉÉÒ]®ÉÒ ºÉÉÊàÉÉÊiÉ (®É ºiÉ {ÉÉ ºÉÆ VÉÉä àÉÉ ºÉ), dk xBu 
£ÉÉ®iÉ BÉEä ®ÉVÉ{ÉjÉ, +ÉºÉÉvÉÉ®hÉ,  ºÉÆJªÉÉÆBÉE BÉEÉ.+ÉÉ 221(+É), iÉÉ®ÉÒJÉ 23 tuojh, 2015 BÉEÉä £ÉÉMÉ 2, JÉÆb 3 BÉEä ={ÉJÉÆb (ii)  àÉå 
|ÉBÉEÉÉÊ¶ÉiÉ +ÉÉÊvÉºÉÚSÉxÉÉ uÉ®É fd;k x;k gS VÉÉä ÉÊxÉàxÉÉÊãÉÉÊJÉiÉ ºÉä ÉÊàÉãÉBÉE® cuh gS] +ÉlÉÉÇiÉÂ :-  
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(i) àÉÖJªÉ ºÉÉÊSÉ´É] MÉÉä´ÉÉ ºÉ®BÉEÉ® - +ÉvªÉFÉ; 

(ii) {ÉªÉÉÇ´É®hÉ] ´ÉxÉ +ÉÉè® tyok;q àÉÆjÉÉãÉªÉ, BÉEÉ ABÉE |ÉÉÊiÉÉÊxÉÉÊvÉ - ºÉnºªÉ; 

(iii) ºÉnºªÉ ºÉÉÊSÉ´É, ®ÉVªÉ |ÉnÚ−ÉhÉ ÉÊxÉªÉÆjÉhÉ ¤ÉÉäbÇ - ºÉnºªÉ; 

(iv) {ÉªÉÉÇ´É®hÉ BÉEä FÉäjÉ àÉå BÉEÉªÉÇ BÉE®xÉä ´ÉÉãÉä MÉè® ºÉ®BÉEÉ®ÉÒ ºÉÆMÉ~xÉÉå BÉEÉ MÉÉä´ÉÉ ®ÉVªÉ ºÉ®BÉEÉ® uÉ®É xÉÉàÉÉÊxÉÉÌn−] ABÉE 
|ÉÉÊiÉÉÊxÉÉÊvÉ  ( ABÉE ´É−ÉÇ BÉEÉÒ +É´ÉÉÊvÉ BÉEä ÉÊãÉA) - ºÉnºªÉ;  

  (v) ®ÉVªÉ ºÉ®BÉEÉ® uÉ®É xÉÉàÉÉÊxÉÉÌn−] ºÉàÉÖnÉªÉ +ÉÉvÉÉÉÊ®iÉ ºÉÆMÉ~xÉ BÉEÉ ABÉE |ÉÉÊiÉÉÊxÉÉÊvÉ (ABÉE ´É−ÉÇ BÉEÉÒ +É´ÉÉÊvÉ BÉEä ÉÊãÉA)  

- ºÉnºªÉ;  

(vi-xiv) MÉÉä´ÉÉ ºÉ®BÉEÉ® BÉEä Ik;kZoj.k ,oa ou] OÉÉàÉÉÒhÉ ÉÊ´ÉBÉEÉºÉ, BÉßEÉÊ−É, ¶Éc®ÉÒ ÉÊ´ÉBÉEÉºÉ] +ÉÉ´ÉÉºÉ, JÉxÉxÉ] {ÉkÉxÉ] {ÉÉÊ®´ÉcxÉ iÉlÉÉ 
jktLOk ÉÊ´É£ÉÉMÉÉå BÉEä |ÉàÉÖJÉ ºÉÉÊSÉ´É-ºÉnºªÉ;  

(xv) MÉÉä´ÉÉ dh JªÉÉÉÊiÉ |ÉÉ{iÉ ºÉÆºlÉÉ ªÉÉ ÉÊ´É¶´ÉÉÊ´ÉtÉÉãÉªÉ ºÉä {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE BÉEÉ MÉÉä´ÉÉ ®ÉVªÉ ºÉ®BÉEÉ® uÉ®É xÉÉàÉÉÊxÉÉÌn−] ABÉE 
|ÉÉÊiÉÉÊxÉÉÊvÉ (ABÉE ´É−ÉÇ BÉEÉÒ +É´ÉÉÊvÉ BÉEä ÉÊãÉA)- ºÉnºªÉ;  

 (xvi) àÉÖJªÉ ´ÉxÉ ºÉÆ®FÉBÉE, (´ÉxªÉ VÉÉÒ´É)  +ÉÉè® àÉÖJªÉ ´ÉxªÉ VÉÉÒ´É ´ÉÉbÇxÉ, MÉÉä´ÉÉ ºÉ®BÉEÉ®  - ºÉnºªÉ-ºÉÉÊSÉ´É *  

 (2) ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ ºÉÉÊàÉÉÊiÉ bl vf/klwpuk BÉEä ={É¤ÉÆvÉÉå BÉEä +ÉxÉÖ{ÉÉãÉxÉ BÉEÉä àÉÉxÉÉÒ]®  BÉE®äMÉÉÒ * 

(3) <ºÉ +ÉÉÊvÉºÉÚSÉxÉÉ BÉEä {Éè®É 4 BÉEä +ÉvÉÉÒxÉ ºÉÉ®hÉÉÒ BÉEä ºiÉÆ£É (3) àÉå ªÉlÉÉ ÉÊ´ÉÉÊxÉÉÌn−] |ÉÉÊiÉÉÊ−Ér ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEä ÉÊºÉ´ÉÉªÉ, £ÉÉ®iÉ 
ºÉ®BÉEÉ® BÉEä {ÉªÉÉÇ´É®hÉ +ÉÉè® ou  àÉÆjÉÉãÉªÉ BÉEÉÒ +ÉÉÊvÉºÉÚSÉxÉÉ ºÉÆJªÉÉÆBÉE BÉEÉ.+ÉÉ. 1533, iÉÉ®ÉÒJÉ 14 ÉÊºÉiÉÆ¤É®, 2006 BÉEÉÒ +ÉxÉÖºÉÚSÉÉÒ BÉEä +ÉvÉÉÒxÉ 
AäºÉä ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå ÉÊVÉxcå ºÉÉÎààÉÉÊãÉiÉ ÉÊBÉEªÉÉ MÉªÉÉ cè iÉlÉÉ  {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå +ÉÉiÉä cé AäºÉä ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEÉÒ  ´ÉÉºiÉÉÊ´ÉBÉE 
ÉÊ´ÉÉÊxÉÉÌn−] ºlÉãÉÉÒªÉ n¶ÉÉ+ÉÉäÆ {É® +ÉÉvÉÉÉÊ®iÉ ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉÉxÉÉÒ]®ÉÒ ºÉÉÊàÉÉÊiÉ uÉ®É ºÉÆ´ÉÉÒFÉÉ BÉEÉÒ VÉÉAMÉÉÒ +ÉÉè® =BÉDiÉ 
+ÉÉÊvÉºÉÚSÉxÉÉ BÉEä ={É¤ÉÆvÉÉå BÉEä +ÉvÉÉÒxÉ {ÉÚ´ÉÇ {ÉªÉÉÇ´É®hÉ ÉÊxÉBÉEÉºÉÉÒ BÉEä ÉÊãÉA BÉEäxpÉÒªÉ ºÉ®BÉEÉ® BÉEä {ÉªÉÉÇ´É®hÉ +ÉÉè® ´ÉxÉ àÉÆjÉÉãÉªÉ BÉEÉä ÉÊxÉÉÌn−] BÉEÉÒ 
VÉÉAMÉÉÒ *  

(4) <ºÉ +ÉÉÊvÉºÉÚSÉxÉÉ BÉEä {Éè®É 4 BÉEä +ÉvÉÉÒxÉ ºÉÉ®hÉÉÒ BÉEä ºiÉÆ£É (3) àÉå ªÉlÉÉ ÉÊ´ÉÉÊxÉÉÌn−] |ÉÉÊiÉÉÊ−Ér ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEä ÉÊºÉ´ÉÉªÉ, £ÉÉ®iÉ 
ºÉ®BÉEÉ® BÉEä iÉiBÉEÉãÉÉÒxÉ {ÉªÉÉÇ´É®hÉ +ÉÉè® ou àÉÆjÉÉãÉªÉ BÉEÉÒ +ÉÉÊvÉºÉÚSÉxÉÉ ºÉÆJªÉÉÆBÉE BÉEÉ.+ÉÉ. 1533, iÉÉ®ÉÒJÉ 14 ÉÊºÉiÉÆ¤É®, 2006 BÉEÉÒ 
+ÉÉÊvÉºÉÚSÉxÉÉ BÉEä +ÉxÉÖºÉÚSÉÉÒ BÉEä +ÉvÉÉÒxÉ AäºÉä ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå, ÉÊVÉxcå ºÉÉÎààÉÉÊãÉiÉ xÉcÉÓ ÉÊBÉEªÉÉ MÉªÉÉ cè, {É®ÆiÉÖ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉå +ÉÉiÉä cé, 
AäºÉä ÉÊµÉEªÉÉBÉEãÉÉ{ÉÉå BÉEÉÒ ´ÉÉºiÉÉÊ´ÉBÉE ÉÊ´ÉÉÊxÉÉÌn−] ºlÉãÉÉÒªÉ n¶ÉÉ+ÉÉäÆ {É® +ÉÉvÉÉÉÊ®iÉ ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉÉxÉÉÒ]®ÉÒ ºÉÉÊàÉÉÊiÉ 
uÉ®É ºÉÆ´ÉÉÒFÉÉ BÉEÉÒ VÉÉAMÉÉÒ +ÉÉè® =ºÉä ºÉÆ¤Ér ÉÊ´ÉÉÊxÉªÉÉàÉBÉE |ÉÉÉÊvÉBÉE®hÉÉå BÉEÉä ÉÊxÉÉÌn−] ÉÊBÉEªÉÉ VÉÉAMÉÉ *  

(5) ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉÉxÉÉÒ]®ÉÒ ºÉÉÊàÉÉÊiÉ BÉEÉ ºÉnºªÉ-ºÉÉÊSÉ´É ªÉÉ ºÉÆ¤ÉÉÊvÉiÉ BÉEãÉBÉD]® ªÉÉ ºÉÆ¤ÉÆÉÊvÉiÉ =tÉÉxÉ BÉEÉ 
£ÉÉ®ºÉÉvÉBÉE ÉÊBÉEºÉÉÒ AäºÉä BªÉÉÎBÉDiÉ BÉEä ÉÊ´É#r, VÉÉä <ºÉ +ÉÉÊvÉºÉÚSÉxÉÉ BÉEä ={É¤ÉÆvÉÉå BÉEÉ =ããÉÆPÉxÉ BÉE®iÉÉ cè, {ÉªÉÉÇ´É®hÉ (ºÉÆ®FÉhÉ) +ÉÉÊvÉÉÊxÉªÉàÉ, 
1986 (1986 BÉEÉ 29) BÉEÉÒ vÉÉ®É 19 BÉEä +ÉvÉÉÒxÉ {ÉÉÊ®´ÉÉn {ÉEÉ<ãÉ BÉE®xÉä BÉEä ÉÊãÉA ºÉFÉàÉ cÉäMÉÉ * 

(6) ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉÉxÉÉÒ]®ÉÒ ºÉÉÊàÉÉÊiÉ ÉÊ´É−ÉªÉ-ÉÊ´É−ÉªÉ +ÉÉvÉÉÉÊ®iÉ +É{ÉäFÉÉ+ÉÉäÆ {É® ÉÊxÉ£ÉÇ® ®ciÉä cÖA ºÉÆ¤Ér 
ÉÊ´É£ÉÉMÉÉå BÉEä |ÉÉÊiÉÉÊxÉÉÊvÉªÉÉå ªÉÉ ÉÊ´É¶Éä−ÉYÉÉå, +ÉÉètÉÉäÉÊMÉBÉE ºÉÆMÉàÉÉå ªÉÉ ºÉÆ¤Ér {ÉhÉvÉÉÉÊ®ªÉÉå BÉEä |ÉÉÊiÉÉÊxÉÉÊvÉªÉÉå BÉEÉä +É{ÉxÉä ÉÊ´ÉSÉÉ®-ÉÊ´ÉàÉ¶ÉÇ àÉå ºÉcÉªÉiÉÉ BÉEä 
ÉÊãÉA +ÉÉàÉÆÉÊjÉiÉ BÉE® ºÉBÉEäMÉÉÒ * 

(7) ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ àÉÉxÉÉÒ]®ÉÒ ºÉÉÊàÉÉÊiÉ |ÉiªÉäBÉE ´É−ÉÇ 31 àÉÉSÉÇ iÉBÉE ds dk;Zdykiksa dk fooj.k mlh o"kZ 
ds 30 twu rd BÉEäxpÉÒªÉ ºÉ®BÉEÉ® BÉEä {ÉªÉÉÇ´É®hÉ, ´ÉxÉ +ÉÉè® VÉãÉ´ÉÉªÉÖ {ÉÉÊ®´ÉiÉÇxÉ àÉÆjÉÉãÉªÉ BÉEÉä ={ÉÉ¤ÉÆvÉ 4 àÉå ÉÊnA MÉA |ÉÉä{ÉEÉàÉÉÇ BÉEä +ÉxÉÖºÉÉ® 
+É{ÉxÉÉÒ ´ÉÉÉÌ−ÉBÉE BÉEÉªÉÇ´ÉÉcÉÒ ÉÊ®{ÉÉä]Ç |ÉºiÉÖiÉ BÉE®äMÉÉÒ * 

(8) BÉEäxpÉÒªÉ ºÉ®BÉEÉ® BÉEÉ {ÉªÉÉÇ´É®hÉ, ´ÉxÉ +ÉÉè® VÉãÉ´ÉÉªÉÖ {ÉÉÊ®´ÉiÉÇxÉ àÉÆjÉÉãÉªÉ ºÉàÉªÉ-ºÉàÉªÉ {É® ®ÉVªÉ ºiÉ®ÉÒªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ 
àÉÉxÉÉÒ]®ÉÒ ºÉÉÊàÉÉÊiÉ BÉEÉä +É{ÉxÉä BÉßEiªÉÉå BÉEä |É£ÉÉ´ÉÉÒ ÉÊxÉ´ÉÇcxÉ BÉEä ÉÊãÉA ÉÊxÉnä¶É nä ºÉBÉEäMÉÉ * 

6. <ºÉ +ÉÉÊvÉºÉÚSÉxÉÉ BÉEä ={É¤ÉÆvÉ +ÉÉÊvÉºÉÚSÉxÉÉ àÉå ºÉÉÎààÉÉÊãÉiÉ ÉÊ´É−ÉªÉÉå BÉEÉÒ ¤ÉÉ¤ÉiÉ £ÉÉ®iÉ BÉEä àÉÉxÉxÉÉÒªÉ =SSÉiÉàÉ xªÉÉªÉÉãÉªÉ, =SSÉ xªÉÉªÉÉãÉªÉÉå ªÉÉ 
®É−]ÅÉÒªÉ cÉÊ®iÉ +ÉÉÊvÉBÉE®hÉ uÉ®É {ÉÉÉÊ®iÉ +ÉÉnä¶ÉÉå, ªÉÉÊn BÉEÉä<Ç cÉå, ªÉÉ {ÉÉÉÊ®iÉ ÉÊBÉEA VÉÉxÉä ´ÉÉãÉä +ÉÉnä¶ÉÉå BÉEä +ÉvÉÉÒxÉ cÉåMÉä * [फा. सं. 25/37/2013-ईएसजैड-आरई]  डॉ.... जी.... वी.... सु�हम� यeeee,,,, वै�ािनक ‘‘‘‘जी’’’’ 
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={ÉÉ¤ÉÆvÉ- 1 

+ÉFÉÉÆ¶É +ÉÉè® nä¶ÉÉÆiÉ® nÉÌ¶ÉiÉ BÉE®xÉä ´ÉÉãÉÉ bÉì. ºÉãÉÉÒàÉ +ÉãÉÉÒ {ÉFÉÉÒ +É£ÉªÉÉ®hªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEÉ àÉÉxÉÉÊSÉjÉ 
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={ÉÉ¤ÉÆvÉ-2 

bÉì. ºÉãÉÉÒàÉ +ÉãÉÉÒ {ÉFÉÉÒ +É£ÉªÉÉ®hªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEä ÉÊxÉnæ¶ÉÉÆBÉE 

µÉEàÉ ºÉÆ. +ÉFÉÉÆ¶É nä¶ÉÉÆiÉ® 

1.  
 15°31'24.88" =  73°51'43.03" {ÉÚ 

2.  
 15°31'10.11"=  73°51'46.43" {ÉÚ 

3.  
 15°30'53.76"=  73°51'45.58" {ÉÚ 

4.  
 15°30'42.97"=  73°51'48.48" {ÉÚ 

5.  
 15°31'23.59"=  73°51'38.88" {ÉÚ 

6.  
 15°30'41.08"=  73°51'43.23" {ÉÚ 

={ÉÉ¤ÉÆvÉ-3 

bÉì. ºÉãÉÉÒàÉ +ÉãÉÉÒ {ÉFÉÉÒ +É£ÉªÉÉ®hªÉ {ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ BÉEä £ÉÉÒiÉ® +ÉÉxÉä ´ÉÉãÉä OÉÉàÉÉå BÉEÉÒ ºÉÚSÉÉÒ 

{ÉÉÉÊ®ÉÎºlÉÉÊiÉBÉE ºÉÆ´ÉänÉÒ VÉÉäxÉ ºÉÉÒàÉÉ BÉEä £ÉÉÒiÉ® £ÉÉMÉiÉ& +ÉÉxÉä ´ÉÉãÉä OÉÉàÉÉå BÉEÉÒ ºÉÚSÉÉÒ 

µÉEàÉ ºÉÆ. OÉÉàÉ BÉEÉ xÉÉàÉ  

1 SÉÉä®É´É 

 उपाबंध उपाबंध उपाबंध उपाबंध 4444        कृत कार�वाई �रपोट� का �ोफामा�:- रा� य � तरीय पा�रि� थितक संवेदी जोन मानीटरी कमेटी.- 1.   बैठक क! सं# या और तारीख 2.   बैठक$ के काय�वृ& त: �मुख (प से उ*लेखनीय ,बद.ु का उ* लखे कर/  बैठक के काय�वृ& त को पृथक् उपाबंध पर संल2 न कर/ ।  3.  जोनल मा� टर 5 लान िजसके अंतग�त पय�टन मा� टर 5 लान (पा�रि� थितdddd संवेदी जोन वार) भी ह ैके तैयार 8कए जाने क! ि� थित । 4.   उन मामल$ का सार िजसके भू-अिभलेख म/ �कट <ई =ु�टय$ का सुधार 8कया जाना ह ै।  (पा�रि� थितdddd संवेदी जोन वार) AAAA िजसका िववरण उपाबंध के (प म/ संल2 न 8कया जा सकता ह ैAAAA 5.  पया�वरण समाघात िनधा�रण अिधसूचना, 2006 (पा�रि� थितdddd संवेदी जोन वार) के अधीन उन 8Aयाकलाप$ के िलए जो सिB मिलत 8कए गए हC संवीDा 8कए गए मामल$ का सार । 6.  पया�वरण समाघात िनधा�रण अिधसूचना, 2006 (पा�रि� थितdddd संवेदी जोन वार) के अधीन उन 8Aयाकलाप$ के िलए जो सिB मिलत नहE 8कए गए हC संवीDा 8कए गए मामल$ का सार । 7.   पया�वरण (संरDण) अिधिनयम, 1986 (पा�रि� थितdddd संवेदी जोन वार) क! धारा 19 के अधीन दज� 8कए गए प�रवाद$ का सार ।  8.   कोई अF य मह& वपूण� िवषय ।  
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE  

NOTIFICATION  

New Delhi, the 24th February, 2015 

S.O. 607(E).—WHEREAS, a draft notification, for declaration of Eco-sensitive Zone around  

Dr. Salim Ali Bird Sanctuary in Goa, was published in the Gazette of India, Extraordinary, vide notification 

of the Government of India in the erstwhile Ministry of Environment and Forests number S.O. 634 (E) dated 

3
rd

 March, 2014, inviting objections and suggestions from all persons likely to be affected thereby within a 

period of sixty days from date on which copies of the Gazette containing the said notification were made 

available to the public; 

AND WHEREAS, copies of the Gazette containing the said notification were made available to the 

public on the 3
rd

 March, 2014; 

AND WHEREAS, all objections and suggestions received from all persons and stakeholders in 

response to the draft notification have been duly considered by the Central Government;   

AND WHEREAS, the Central Government considers that the Dr. Salim Ali Bird Sanctuary 

(hereinafter referred to as Sanctuary), Goa lying between latitudes 15
0 
31’ 36.03’’ N and 15

0 
30’ 35.35” N and 

longitudes 73
0 

52’ 14.31” E and 73
0 

50’ 44.12” E in the North Goa District of Goa State and extending over 

an area of 1.78 square kilometres, is a rich mangrove formation at the confluence of Mapusa river and 

Mandovi river;   
 

AND WHEREAS, the sanctuary exclusively shelters varieties of amphibians, otters, crocodiles and 

varieties of fish, aquatic birds, shore birds and arboreal birds and reptiles, fruit bat (Pteropus spp.), migratory 

birds, adjutant storks and raptorial birds like osprey visit the protected area annually;  

AND WHEREAS,  the mangrove forest of this sanctuary holds and protects the rich soil underneath 

from washing away and provides exclusively excellent place for the said varieties of wildlife to breed and 

shelter;  

AND WHEREAS, it is necessary to conserve and protect the area the extent and boundary of which 

is specified in paragraph 1 of this notification around the Dr. Salim Ali Bird Sanctuary as Eco-sensitive Zone 

from ecological and environmental point of view and to prohibit industries or class of industries and their 

operations and processes in the said Eco- sensitive zone; 

NOW, THEREFORE, in exercise of the powers conferred by sub-section (1), clause (v) and clause 

(xiv) of sub-section (2) and sub-section (3) of Section 3 of the Environment (Protection) Act, 1986 (29 of 

1986) read with sub-rule (3) of rule 5 of the Environment (Protection) Rules, 1986, the Central Government 

hereby notifies an area up to the river bank abutting the Dr. Salim Ali Bird Sanctuary on the three sides of the 

said Sanctuary and to the extent of 100 meters on the eastern side towards Chorao village from the Sanctuary 

in the State of Goa as the Eco-sensitive Zone, details of which are as under, namely:— 

1. Extent and Boundaries of Eco-sensitive Zone.- (1) The extent of Eco-sensitive Zone shall be 

upto the river bank abutting the sanctuary on the three sides of the Wildlife Sanctuary and to the extent of 100 

meters on the eastern side towards Chorao village from the Dr. Salim Ali Bird Sanctuary within the State of 

Goa.   

(2)  The Eco-sensitive Zone is bounded on the three sides i.e, North, West and South by the 

Mapusa river and the Mandovi river and the village Chorao of Tiswadi Taluka is located 

towards the Eastern side.  

(3) The map of Eco-sensitive Zone boundary is appended to this notification as Annexure I 

and the list of latitudes and longitudes of prominent points on the boundary of the Eco-

sensitive Zone is appended to this notification as Annexure II.  

(4) The list of villages falling within Eco-sensitive Zone boundary is given at Annexure III. 

(5) The list of villages given in Annexure III shall be further revisited and confirmed by the 

State Government while preparing the Zonal Master Plan. 
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2. Zonal Master Plan for the Eco-sensitive Zone.- (1) The State Government shall for the purpose 

of effective management of the Eco-sensitive Zone, prepare a Zonal Master Plan, within a period of two years 

from the date of publication of this notification in the Official Gazette, for the consideration and approval of 

the Ministry of Environment, Forest and Climate Change, Government of India in consultation with local 

people and all concerned State Departments, such as Environment, Forest and Wildlife, Agriculture, 

Revenue, Urban and Housing Development, Tourism, Rural Development, Irrigation and Flood Control, 

Mining  and Public Works Department for integrating the ecological and environmental considerations into 

the said plan. 

(2) The Zonal Master Plan shall provide for restoration of degraded areas, conservation of existing 

water bodies, management of catchment areas, watershed management, ground water 

management, soil and moisture conservation, needs of local community and such other aspects 

of ecology and environment that need attention.  

(3) The Zonal Master Plan shall demarcate all the existing and proposed urban settlements, village 

settlements, types and kinds of forest, agriculture areas, horticultural areas, man-made heritage 

sites, natural heritage sites, mining leases in operation, lakes and other water bodies.  

(4) The Zonal Master Plan thus prepared specific to this Eco-sensitive Zone shall be integrated into 

the regional plan for the State of Goa.  

(5) The Zonal Master Plan shall contain the measures as may be specified by the Central 

Government or the State Government, for regulation of activities specified under column (2) of 

the table specified in paragraph 4. 

(6) The Zonal Master Plan so prepared shall be co-terminus with the regional development plan. 

(7) The Zonal Master Plan shall be a reference document for the State Level Eco-sensitive Zone 

Monitoring Committee (hereinafter referred to as the SESZMC), referred to in paragraph 5, for 

carrying out its functions of monitoring under the provisions of this notification.   

3. Measures to be taken by State Government.-The State Government shall take the following 

measures for giving effect to the provisions of this notification, namely:- 

(1) Forests, horticulture areas, agricultural areas, parks and open spaces earmarked for recreational 

purposes in the Eco-sensitive Zone shall not be used or converted into areas for commercial or industrial 

related development activities: 

Provided that the conversion of agricultural lands within the Eco-sensitive Zone may be permitted on 

the recommendation of the SESZMC, and with the prior approval of the State Government, to meet the 

residential needs of local residents, and for the activities listed at item numbers 24, 26, 28 and 31 in column 

(2) of the Table in paragraph 4, namely:- 

(i)  Small scale industries not causing pollution,  

(ii)  Rainwater harvesting,  

(iii)  Cottage industries including village industries, and 

(iv)  Ecofriendly cottages for temporary occupation of tourists such as tents, wooden houses, etc. for 

Eco-friendly tourism activities: 

Provided further that no use of tribal land shall be permitted for commercial and industrial 

development activities without the prior approval of the State Government and without compliance to the 

provisions of Article of 244 of the Constitution of India or the law for the time being in force, including the 

Scheduled Tribes and other Traditional Forest Dwellers (Recognition of Forest Rights) Act, 2006 (2 of 2007) 

as amended from time to time:  

Provided also that any error appearing in the land records within the Eco-sensitive Zone shall be 

corrected by the State Government, after obtaining the views of SESZMC, once in each case and the 

correction of said error shall be intimated to the Central Government in the Ministry of Environment, Forest 

and Climate Change: 

Provided also that the above correction of error shall not include change of land use in any case 

except as provided under this sub-paragraph. 
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(2) The catchment areas of all natural springs shall be identified and plans for their conservation and 

rejuvenation shall be incorporated in the Zonal Master Plan and the guidelines shall be drawn up 

by the State Government to prohibit development activities at or near these areas. 

(3) The activity relating to tourism within the Eco-sensitive Zone which shall form part of the Zonal 

Master Plan shall be as under, namely:- 

(a)  all new tourism activities or expansion of existing tourism activities within the Eco-sensitive 

Zone shall be in accordance with the guidelines issued by the Central Government in the 

Ministry of Environment, Forest and Climate Change and by the National Tiger Conservation 

Authority, with emphasis on eco-tourism, eco-education and eco-development and based on 

carrying capacity study of the Eco-sensitive Zone; 

(b)  new construction of any kind shall not be permitted within the Eco-sensitive Zone except for 

eco-friendly accommodation like tents, wooden houses or thatched roofs for temporary 

occupation of tourists and for eco-friendly tourism activities; 

(c)  till the Zonal Master Plan is approved, development for tourism and expansion of existing 

tourism activities shall be permitted by the concerned regulatory authorities based on the 

actual site specific scrutiny and recommendation of the SESZMC. 

(4)  All sites of valuable natural heritage in the Eco-sensitive Zone such as the gene pool reserve 

areas, rock formations, waterfalls, springs, gorges, groves, caves, points, walks, rides, cliffs, etc. 

shall be identified and preserved and proper plan shall be drawn up for their protection and 

conservation, within six months from the date of publication of this notification and such plan 

shall form part of the Zonal Master Plan.   

(5) Buildings, structures, artefacts, areas and precincts of historical, architectural, aesthetic, and 

cultural significance shall be indentified in the Eco-sensitive Zone and plans for their 

conservation shall be prepared within six months from the date of publication of this 

notification and incorporated in the Zonal Master Plan.  

(6)  The Environment Department of the State Government shall draw up guidelines and regulations 

for the control of noise pollution in the Eco-sensitive Zone in accordance with the provisions of 

the Air (Prevention and Control of Pollution) Act, 1981 (14 of 1981) and the rules made 

thereunder. 

(7)  The Environment Department of the State Government shall draw up guidelines and regulations 

for the control of air pollution in the Eco-sensitive Zone in accordance with the provisions of 

the Air (Prevention and Control of Pollution) Act, 1981 (14 of 1981) and the rules made 

thereunder.  

(8) The discharge of treated effluent in Eco-sensitive Zone shall be in accordance with the 

provisions of the Water (Prevention and Control of Pollution) Act, 1974(6 of 1974) and the 

rules made thereunder. 

(9)  Disposal of solid wastes shall be as under:-  

(i)  the solid waste disposal in Eco-sensitive Zone shall be carried out as per the provisions of the 

Municipal Solid Waste (Management and Handling) Rules, 2000 published by the 

Government of India in the erstwhile Ministry of Environment and Forests vide notification 

number  S.O. 908 (E), dated the 25
th
 September 2000 as amended from time to time;  

(ii)  the local authorities shall draw up plans for the segregation of solid wastes into 

biodegradable and non-biodegradable components; 

(iii) the biodegradable material shall be recycled preferably through composting or vermiculture; 

(iv) the inorganic material shall be disposed of in an environmentally acceptable manner.  

(10) The bio-medical waste disposal in the Eco-sensitive Zone shall be carried out as per the 

provisions of the Bio-Medical Waste (Management and Handling) Rules, 1998 published by the 

Government of India in the erstwhile Ministry of Environment and Forests vide Notification 

number S.O. 630(E), dated the 20
th
 July, 1998 as amended from time to time. 
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(11) The vehicular movement of traffic shall be regulated in a habitat friendly manner and specific 

provisions in this regard shall be incorporated in the Zonal Master Plan and till such time as the 

Zonal master plan is prepared and approved by the Ministry of Environment, Forests and 

Climate Change, SESZMC shall monitor compliance of vehicular movement as per the rules 

and regulations in force. 

4. List of activities prohibited or to be regulated within the Eco-sensitive Zone.-All activities in 

the Eco-sensitive Zone shall be governed by the provisions of the Environment (Protection) Act, 1986 (29 of 

1986) and the rules made thereunder and be regulated in the manner specified in the Table below, namely:- 

TABLE 

S. No. Activity Remarks 

(1) (2) (3) 

Prohibited Activities 

1. Commercial Mining, stone 

quarrying and crushing units. 

All new and existing mining (minor and major minerals), stone 

quarrying and crushing units are prohibited with immediate effect.  

2. Setting up of saw mills. Prohibited (except as otherwise provided) as per applicable laws. 

3. Setting up of industries causing 

water or air or soil or noise 

pollution. 

Prohibited (except as otherwise provided) as per applicable laws. 

4. Commercial establishment of 

hotels and resorts. 

New commercial establishment such as hotels and resorts shall be 

prohibited within the Eco-sensitive Zone with immediate effect. 

5. Commercial use of firewood. Prohibited (except as otherwise provided) as per applicable laws. 

6. Establishment of new major 

hydroelectric projects. 

Setting up of new hydro-electric power plants (dams, tunnelling, and 

construction of reservoir) and expansion of existing plants in the Eco-

sensitive Zone is prohibited with immediate effect, except the micro 

hydel power projects (Up to 100KW) or the mini hydel power projects 

(from 101 to 2000KW), which would serve the energy needs of the 

local communities, subject to the consent of the concerned Gram Sabha 

and all other requisite clearances. 

7. Use or production of any 

hazardous substances. 

Prohibited (except as otherwise provided) as per applicable laws. 

8. Discharge of untreated effluents 

and solid waste in natural water 

bodies or land area. 

Prohibited (except as otherwise provided) as per applicable laws. 

9. New wood based industry.  No establishment of new wood based industry shall be permitted within 

the limits of Eco-sensitive Zone with immediate effect.  

10. Construction activities New construction of any kind shall be prohibited within the Eco-

sensitive Zone with immediate effect, except for the domestic needs of 

local residents including the activities listed at item numbers 26,28 and 

31 and in the case of activities listed at item number 24, the 

construction activity shall be regulated and kept at the minimum.    

11. Use of plastic carry bags  Prohibited (except as otherwise provided) as per applicable laws. 

12. Brick kilns  Prohibited (except as otherwise provided) as per applicable laws. 

Regulated Activities 

13. Felling of trees. (a) There shall be no felling of trees on the forest or Government or 

revenue or private lands without prior permission of the competent 

authority in the State Government.  

(b) The felling of trees shall be regulated in accordance with the 

provisions of the concerned Central or State Act and the rules made 

thereunder. 

 

14. Commercial water resources 

including ground water 

harvesting. 

(a) The extraction of surface water and ground water shall be permitted 

only for bona fide agricultural use and domestic consumption of the 

occupier of the land. 
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(b) Extraction of surface water and ground water for industrial or 

commercial use including the amount that can be extracted shall require 

prior written permission from the concerned Regulatory Authority. 

(c) No sale of surface water or ground water shall be permitted.  

(d) Steps shall be taken to prevent contamination or pollution of water 

from any source including agriculture. 

 

15. Erection of electrical cables and 

telecommunication towers. 

Promote underground cabling. 

16. Fencing of existing premises of 

hotels and lodges. 

Regulated under applicable laws. 

17. Widening and strengthening of 

existing roads and construction 

of new roads. 

Shall be done with proper Environment Impact Assessment and 

mitigation measures, as applicable. 

18. Movement of vehicular traffic at 

night. 

Regulated for commercial purpose as per applicable laws. 

19. Introduction of exotic species.  Regulated under applicable laws 

20. Undertaking activities related to 

tourism like over-flying the 

National Park area by hot-air 

balloons, etc. 

 

Regulated under applicable laws 

21. Protection of hill slopes and 

river banks. 

Regulated under applicable laws 

22. Discharge of treated effluents in 

natural water bodies or land 

area. 

Recycling of treated effluent shall be encouraged and for disposal of 

sludge or solid wastes, the existing regulations shall be followed.  

23. Commercial Sign boards and 

hoardings. 

Regulated under applicable laws 

24. Small scale industries not 

causing pollution. 

Non polluting, non-hazardous, small-scale and service industry, 

agriculture, floriculture, horticulture or agro-based industry producing 

products from indigenous goods from the Eco-sensitive Zone, and 

which do not cause any adverse impact on environment. 

25. Collection of Forest produce or 

Non-Timber Forest Produce 

(NTFP). 

Regulated under applicable laws 

26 Eco-tourism activities including 

eco tourist lodges, restaurant and 

recreational facilities including 

spa, swimming pool, gymnasium 

in temporary structures made of 

cloth or wood or particle board 

such as tents etc.  

As per Zonal Master Plan. 

Promoted  Activities 

27. Ongoing agriculture and 

horticulture practices by local 

communities along with dairies, 

dairy farming, aquaculture and 

fisheries. 

Permitted under applicable laws. 

28. Rain water harvesting. Shall be actively promoted. 

29. Organic farming. Shall be actively promoted. 

30. Adoption of green technology for 

all activities. 

Shall be actively promoted. 

31. Cottage industries including village 

artisans, etc. 

Shall be actively promoted. 
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5. State Level Eco-sensitive Zone Monitoring Committee:- (1)  

The Central Government in the Ministry of Environment, Forest and Climate Change, for effective 

monitoring of the Eco-sensitive Zones around National Parks and Wildlife Sanctuaries, has 

constituted a Committee called the State Level Eco-sensitive Zone Monitoring Committee (SESZMC) 

for the State of Goa vide notification number S.O. 221 (E), dated the 23
rd

 January 2015, published in 

the Gazette of India, Extraordinary, Part II, Section 3, Sub-section (ii) comprising of the following 

members, and to perform the following functions, namely:- 

(i)  Chief Secretary, Government of Goa- Chairman; 

(ii) representative of the Ministry of Environment, Forest and Climate Change- Member; 

(iii) Member Secretary, State Pollution Control Board-Member; 

(iv) one representative of Non-governmental Organisations working in the field of environment 

to be nominated by the Government of Goa (for a term of one year)– Member; 

(v) one representative of community based organisation nominated by the State Government 

(for a term of one year)– Member;   

(vi-xiv) Principal Secretaries of the Government of Goa from Departments of Forest and 

Environment, Rural Development, Agriculture, Urban Development, Housing, Mining, Ports, 

Transport and Revenue– Members;      

(xv) one expert in Ecology from reputed Institution or University of the State of Goa to be 

nominated by Government of Goa (for a term of one year) - Member; 

 

(xvi) Chief Conservator of Forests (WL) and Chief Wildlife Warden, Government of Goa– 

Member Secretary. 

(2) The SESZMC shall monitor the compliance of the provisions of this notification.  

(3) The activities that are covered in the Schedule to the notification of the Government of India in the 

erstwhile Ministry of Environment and Forests number S.O. 1533(E), dated the 14
th
 September, 

2006, and are falling in the Eco-sensitive Zone,  except for the prohibited activities as specified in 

the Table under paragraph 4 thereof, shall be scrutinised by the SESZMC based on the actual site-

specific conditions and referred to the Central Government in the Ministry of Environment, Forest 

and Climate Change for prior environmental clearance under the provisions of the said notification. 

(4) The activities that are not covered in the Schedule to the notification of the Government of India in 

the erstwhile Ministry of Environment and Forests number S.O. 1533(E), dated the 14
th
 September, 

2006 and are falling in the Eco-sensitive Zone, except for the prohibited activities as specified in the 

Table under paragraph 4 thereof, shall be scrutinised by the SESZMC based on the actual site-

specific conditions and referred to the concerned regulatory authorities. 

(5) The Member Secretary of the SESZMC or the concerned Collector or the concerned park in-charge 

shall be competent to file complaints under section 19 of the Environment (Protection) Act, 1986 

against any person who contravenes the provisions of this notification. 

(6)  The SESZMC may invite representatives or experts from concerned Departments, representatives 

from Industry Associations or concerned stakeholders to assist in its deliberations depending on the 

requirements on issue to issue basis. 

 (7) The SEZMC shall submit the annual action taken report of its activities as on 31
st
 March of every 

year by 30
th
 June of that year to the Central Government in the Ministry of Environment, Forest and 

Climate Change as per pro forma given in Annexure IV. 

(8) The Central Government in the Ministry of Environment, Forests and Climate Change may give 

such directions, as it deems fit, to the SESZMC for effective discharge of its functions. 

 

6. The provisions of this notification shall be subject to the orders passed by the Hon’ble Supreme Court 

of India or the High Court or National Green Tribunal as the case may be, in respect of matters covered 

under this notification.  
[F. No. 25/37/2013-ESZ-RE] 

Dr. G. V. SUBRAHMANYAM, Scientist ‘G’
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 Annexure I 

Map of Dr. Salim Ali Bird Sanctuary Eco-sensitive Zone showing Latitudes-Longitudes 
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Annexure II 

Coordinates of prominent points on the boundary of Eco-sensitive Zone around Dr. Salim Ali Bird 

Sanctuary 

S.NO. Latitude Longitude 

1  15°31'24.88"N  73°51'43.03"E 

2  15°31'10.11"N  73°51'46.43"E 

3  15°30'53.76"N  73°51'45.58"E 

4  15°30'42.97"N  73°51'48.48"E 

5  15°31'23.59"N  73°51'38.88"E 

6  15°30'41.08"N  73°51'43.23"E 

Annexure III 

List of villages falling within the Dr. Salim Ali Bird Sanctuary Eco-sensitive Zone  

List of Villages partially within the ESZ Boundary 

S. No. Village Name  

1 Chorao 

Annexure IV 

Proforma of Action Taken Report: - State Level Eco-sensitive Zone Monitoring Committee.- 

1. Number and date of Meetings  

2. Minutes of the meetings: Mention main noteworthy points. Attached Minutes of the meeting on 

separate Annexure. 

3. Status of preparation of Zonal master Plan including Tourism master Plan (Eco-sensitive Zone wise) 

4. Summary of cases dealt for rectification of error apparent on face of land record. (Eco-sensitive Zone 

wise).  

Details may be attached as Annexure 

5. Summary of cases scrutinized for activities covered under Environment Impact Assessment 

Notification, 2006 (Eco-sensitive Zone wise). 

 Details may be attached as separate Annexure. 

6. Summary of case scrutinized for activities not covered under Environment Impact Assessment 

Notification, 2006 (Eco-sensitive Zone wise). 

 Details may be attached as separate Annexure. 

7. Summary of complaints ledged under Section 19 of Environment (Protection) Act, 1986. (Eco-

sensitive Zone wise). 

8. Any other matter of importance. 
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(To be published in the Gazette of India, Extraordinary, Part-II, Section 3, Sub-section (ii) of dated 
the 6th January, 2011) 

 
COASTAL REGULATION ZONE NOTIFICATION 
MINISTRY OF ENVIRONMENT AND FORESTS  
(Department of Environment, Forests and Wildlife) 

  
S.O.19(E).- WHEREAS  a draft notification under sub-section (1) of section and clause (V) of sub-
section (2) of section 3 of the Environment (Protection) Act, 1986 was issued inviting objections and 
suggestions for the declaration of coastal stretches as Coastal Regulation Zone and imposing 
restrictions on industries, operations and processes in the CRZ was published vide S.O.No.2291 (E), 
dated 15th September, 2010.; 

 
AND WHEREAS, copies of the said Gazette were made available to the public on 15th 

September, 2010.; 
  

AND WHEREAS, the suggestions and objections received from the public have been 
considered by the Central Government.; 
  

Now, therefore, in exercise of the powers conferred by sub-section (1) and clause (v) of 
sub-section (2) of section 3 of the Environment (Protection) Act, 1986 (29 of 1986), the Central 
Government, with a view to ensure livelihood  security to the fisher communities and other local 
communities, living  in  the  coastal  areas,  to  conserve and  protect  coastal  stretches,  its  unique 
environment and its marine area and to promote development through sustainable manner based on 
scientific principles taking into account the dangers of natural hazards in the coastal areas, sea level 
rise due to global warming, does  hereby, declare the coastal stretches of the country and the 
water area upto its  territorial water limit, excluding  the islands of Andaman and Nicobar and 
Lakshadweep and the marine areas surrounding these islands upto its territorial limit, as Coastal 
Regulation Zone (hereinafter referred to as the CRZ) and restricts the setting up and expansion of 
any industry, operations or processes  and  manufacture  or  handling  or  storage  or  disposal  of  
hazardous  substances  as specified in the Hazardous Substances (Handling, Management and 
Transboundary Movement) Rules, 2009  in the aforesaid CRZ.; and 
 
 In exercise of powers also conferred by clause (d) and sub rule (3) of rule 5 of Environment 
(Protection) Act, 1986 and in supersession of the notification of the Government of India in the 
Ministry of Environment and Forests, number S.O.114(E), dated the 19th February, 1991 except as 
respects things done or omitted to be done before such supercession, the Central Government 
hereby declares the following areas as CRZ and imposes with effect from the date of the 
notification the following restrictions on the setting up and expansion of industries, operations or 
processes and the like in the CRZ,- 
 

(i) the land area from High Tide Line (hereinafter referred to as the HTL) to 500mts on the 
landward side along the sea front. 

 
(ii) CRZ shall apply to the land area between HTL to 100 mts or width of the creek 

whichever is less on the landward side along the tidal influenced water bodies that are 
connected  to  the  sea  and  the  distance  upto  which  development  along  such  tidal 
influenced water bodies is to be regulated shall  be governed by the distance upto which 
the tidal effects are experienced which shall be determined  based on salinity concentration 
of 5 parts per thousand (ppt) measured during the driest period of the year and distance 
upto which tidal effects are experienced shall be clearly identified and demarcated 
accordingly in the Coastal Zone Management Plans (hereinafter referred to as the CZMPs). 
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Explanation.- For the purposes of this sub-paragraph the expression tidal influenced water 
bodies means the  water bodies influenced by tidal effects from sea, in the bays, estuaries, 
rivers, creeks, backwaters, lagoons, ponds connected to the sea or creeks and the like. 

 
(iii)  the  land  area  falling  between  the  hazard  line  and  500mts  from  HTL  on  the 

landward side, in case of seafront and between the hazard line and 100mts line in case of 
tidal influenced water body the word ‘hazard line’ denotes the line demarcated by Ministry 
of Environment and Forests (hereinafter referred to as the MoEF) through the Survey of 
India (hereinafter referred to as the SoI) taking into account tides, waves, sea level rise and 
shoreline changes. 

 
(iv)  land area between HTL and Low Tide Line (hereinafter referred to as the LTL) which 

will be termed as the intertidal zone. 
 
(v) the water and the bed area between the LTL to the territorial water limit (12 Nm) in case of 

sea and the water and the bed area between LTL at the bank to the LTL on the opposite side 
of the bank, of tidal influenced water bodies. 

 
2. For the purposes of this notification, the HTL means the line on the land upto which the 
highest water line reaches during the spring tide and shall be demarcated uniformly in all parts of 
the country by the demarcating authority(s) so authorized by the MoEF in accordance with the 
general guidelines issued at Annexure-I. HTL shall be demarcated within one year from the date of 
issue of this notification. 
 
3. Prohibited  activities  within  CRZ,-  The  following  are  declared  as  prohibited  activities 
within the CRZ,- 
 

(i) Setting up of new industries and expansion of existing industries except,- 
 

(a) those directly related to waterfront or directly needing foreshore facilities; 
 

Explanation: The expression “foreshore facilities” means those activities permissible under 
this notification and they require waterfront for their operations such as ports and harbours, 
jetties, quays, wharves, erosion control measures, breakwaters, pipelines, lighthouses, 
navigational safety facilities, coastal police stations and the like.;  
 

(b) projects of Department of Atomic Energy; 
 

(c) facilities for generating power by non-conventional energy sources and setting up of 
desalination plants in the areas not classified as CRZ-I(i) based on an impact assessment 
study including social impacts.; 

 
(d) development of green field Airport already permitted only at Navi Mumbai; 
 
(e) reconstruction, repair works of dwelling units of local communities including fishers in 

accordance with local town and country planning regulations.  
 

(ii) manufacture or handling oil storage or disposal of hazardous substance as specified in the 
notification of Ministry of Environment and Forests, No. S.O.594 (E), dated the 28th July 
1989, S.O.No.966(E), dated the 27th November, 1989  and GSR 1037 (E), dated the 5th 
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December ,1989 except,- 
 

(a) transfer of hazardous substances from ships to ports, terminals and refineries and vice 
versa; 

 
(b) facilities for receipt and storage of petroleum products and liquefied natural gas as 

specified in Annexure-II  appended  to  this  notification  and  facilities  for 
regasification of Liquefied Natural Gas (hereinafter referred to as the LNG) in the areas 
not classified as CRZ- I(i) subject to implementation of safety regulations including 
guidelines issued by the Oil Industry Safety Directorate in the Ministry of Petroleum and 
Natural Gas and guidelines issued by MoEF and subject to further terms and conditions 
for implementation of ameliorative and restorative measures in relation to environment as 
may be stipulated by in MoEF. 

 
Provided  that  facilities  for  receipt  and  storage  of  fertilizers  and  raw  materials 
required for  manufacture of fertilizers  like  ammonia,  phosphoric acid,  sulphur, 
sulphuric acid, nitric acid and the like, shall be permitted within the said zone in the 
areas not classified as CRZ-I(i). 

 
(iii) Setting up and expansion of fish processing units including warehousing except hatchery 

and natural fish drying in permitted areas: 
 

(iv) Land reclamation, bunding or disturbing the natural course of seawater except those,- 
 

(a) required for setting up, construction or modernisation or expansion of foreshore 
facilities like  ports, harbours, jetties, wharves, quays, slipways, bridges, sealink, road on 
stilts, and such as meant  for defence and security purpose and  for  other  facilities  
that  are  essential  for  activities  permissible  under  the notification; 

(b)   measures for   control of erosion, based on scientific including Environmental Impact 
Assessment (hereinafter referred to as the EIA) studies 

(c) maintenance or clearing of waterways, channels and ports, based on EIA studies; 
 

(d) measures to prevent sand bars, installation of tidal regulators, laying of storm water drains 
or for  structures for prevention of salinity ingress and freshwater recharge based on 
carried out by any agency to  be  speci f ied  by MoEF. 

 
(v) Setting up and expansion of units or mechanism for disposal of wastes and effluents except 

facilities required for,- 
 

(a) discharging  treated  effluents  into  the  water  course  with  approval  under  the Water  
(Prevention and Control of Pollution) Act, 1974 (6 of 1974);  

(b) storm water drains and ancillary structures for pumping; 
(c) treatment of waste and effluents arising from hotels, beach resorts and human settlements 

located in CRZ areas other than CRZ-I and disposal of treated wastes and effluents; 
 
(vi) Discharge of untreated waste and effluents from industries, cities or towns and other 

human settlements. T he concerned authorities s h a l l  i m p l e m e n t  s c h e m e s  for phasing 
out existing discharge of this nature, if any, within a time period not exceeding two years 
from the date of issue of this notification. 

 
(vii) Dumping of city or town wastes including construction debris, industrial solid wastes, fly 
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ash for the purpose of land filling and the like and the concerned authority shall implement 
schemes for phasing out any existing practice, if any, shall be  phased  out  within  a  period  
of  one  year  from  date  of  commencement  of  this notification. 

 
Note:-The MoEF will issue a separate instruction to the State Governments and Union territory 

Administration in respect of preparation of Action Plans and their implementation as also 
monitoring including the time schedule thereof, in respect of paras (v), (vi) and (vii).  

 
(viii) Port and harbour projects in high eroding stretches of the coast, except those projects 

classified as strategic and defence related in terms of EIA notification, 2006 identified by 
MoEF based on scientific studies and in consultation with the State Government or the Union 
territory Administration.  

 
(ix) Reclamation for commercial purposes such as shopping and housing complexes, hotels 

and entertainment activities. 
 

(x) Mining of sand, rocks and other sub-strata materials except,-  
 
(a)those rare minerals not available outside the CRZ area, 
(b) exploration and exploitation of Oil and Natural Gas. 
 

(xi) Drawl of groundwater and construction related thereto, within 200mts of HTL; except the 
following:- 
 
(a) in the areas which are inhabited by the local communities and only for their use. 
(b) In the area between 200mts-500mts zone t h e  d r a w l  o f  g r o u n d w a t e r  shall be 

permitted only when done manually   through   ordinary wells for drinking, horticulture, 
agriculture and fisheries and where no other source of water is available.  

 
Note:-Restrictions for such drawl may be imposed by the Authority designated by the State 

Government and Union territory Administration in the areas affected by sea water 
intrusion. 

 
(xi) Construction activities in CRZ-I except those specified in para 8 of this notification. 
 
(xiii) Dressing  or  altering  the  sand  dunes,  hills,  natural  features  including landscape 

changes for beautification, recreation and other such purpose. 
 
(xiv) Facilities required for patrolling and vigilance activities of marine/coastal police stations. 

 
4.  Regulation of permissible activities in CRZ area.- The following activities shall be 
regulated except those prohibited in para 3 above,- 
 

(i)(a) clearance  shall  be  given  for  any  activity  within  the  CRZ  only  if  it  requires 
waterfront and foreshore facilities; 

(b) for those projects which are listed under this notification and also attract EIA notification, 
2006 (S.O.1533 (E), dated the 14th September, 2006),  for  such  projects  clearance  under  
EIA  notification  only  shall  be  required subject to being recommended by the concerned 
State or Union territory Coastal Zone Management Authority (hereinafter referred to as the 
CZMA). 

(c) Housing schemes in CRZ as specified in paragraph 8 of this notification;  
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(d) Construction involving more than 20,000sq mts built-up area in CRZ-II shall be considered in 
accordance with EIA notification, 2006 and in case of projects less than 20,000sq mts built-up 
area shall be approved by the concerned State or Union territory Planning authorities in 
accordance with this notification after obtaining recommendations from the concerned CZMA 
and prior recommendations of the concern CZMA shall be essential for considering the grant 
of environmental clearance under EIA notification, 2006 or grant of approval by the relevant 
planning authority.  

(e) MoEF may under a specific or general order specify projects which require prior public 
hearing of project affected people.  

(f) construction and operation for ports and harbours, jetties, wharves, quays, slipways, ship 
construction yards, breakwaters, groynes, erosion control measures; 

 
(ii)  t he  following activities shall  require  clearance  from  MoEF, namely:- 

 
(a) those activities not listed in the EIA notification, 2006. 
(b) construction activities relating to projects of Department of Atomic Energy or Defence 

requirements for which foreshore facilities are essential such as, slipways, jetties, wharves, 
quays; except for classified operational component of defence projects. Residential buildings, 
office buildings, hospital complexes, workshops of strategic and defence projects in terms of 
EIA notification, 2006.; 

(c) construction, operation  of lighthouses;  
(d) laying of pipelines, conveying systems, transmission line; 
(e) exploration and extraction of oil and natural gas and all associated activities and facilities 

thereto;  
(f) Foreshore requiring facilities for transport of raw materials, facilities for intake of cooling 

water and outfall for discharge of treated wastewater or cooling water from thermal power 
plants. MoEF may specify for category of projects such as at (f), (g) and (h) of para 4;  

(g) Mining of rare minerals as listed by the Department of Atomic Energy; 
(h) Facilities for generating power by non-conventional energy resources, desalination plants and 

weather radars;  
(i) Demolition and reconstruction of (a) buildings of archaeological and historical importance, (ii) 

heritage buildings; and buildings under public use which means buildings such as for the 
purposes of worship, education, medical care and cultural activities; 

 
4.2 Procedure for clearance of permissible activities.- All projects attracting this notification 
shall be considered for CRZ clearance as per the following procedure, namely:- 
 

(i) The project proponents shall apply with the following documents seeking prior clearance 
under CRZ notification to the concerned State or the Union territory Coastal Zone 
Management Authority,-  

 
(a) Form-1 (Annexure-IV of the notification); 
(b) Rapid EIA Report including marine and terrestrial componen t  excep t  fo r  

cons t ruc t ion  p ro j ec t s  l i s t ed  unde r  4 (c )  and  (d )   
( c )  Comprehensive EIA with cumulative studies for projects in the stretches classified as low 

and medium eroding by MoEF based on scientific studies and in consultation with the State 
Governments and Union territory Administration; 

(d) Disaster Management Report, Risk Assessment Report and Management Plan; 
(e) CRZ map indicating HTL and LTL demarcated by o n e  o f  t h e  authorized agency (as 

indicated in para 2) i n  1:4000 scale; 
(f) Project layout superimposed on the above map indicated at (e) above;  
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(g) The CRZ map normally covering 7km radius around the project site. 
(h) The CRZ map indicating the CRZ-I, II, III and IV areas including other notified 

ecologically sensitive areas; 
(i) No Objection Certificate from the concerned State Pollution Control Boards or Union 

territory Pollution Control Committees for the projects involving discharge of effluents, 
solid wastes, sewage and the like.; 

 
(ii)  The  concerned  CZMA  shall  examine  the  above  documents  in  accordance  with  the 

approved CZMP and in compliance with CRZ notification and make recommendations within 
a period of sixty days from date of receipt of  complete application,- 

 
(a) MoEF or State Environmental Impact Assessment Authority (hereinafter referred to as the 
SEIAA) as the case may be for the project attracting EIA notification, 2006;  
(b) MoEF for the projects not covered in the EIA notification, 2006 but attracting para 4(ii) of 
the CRZ notification; 

 
(iii) MoEF or S E I A A  shall consider such projects for clearance based on the 

recommendations of the concerned CZMA within a period of sixty days. 
 
(vi) The clearance accorded to the projects under the  CRZ notification shall be valid for the 

period of five years from the date of issue of the clearance for commencement of construction 
and operation. 

 
(v) F o r  Post clearance monitoring – (a) it shall be mandatory for the project proponent to 

submit half-yearly compliance reports in respect of the stipulated terms  and  conditions of 
the environmental clearance in  hard  and  soft  copies  to  the  regulatory  authority(s) 
concerned, on 1st June and 31st  December of each calendar year and all such compliance 
reports submitted by the project p r o p o n e n t  shall be published in public domain and its 
copies shall be given to any person on application to the concerned CZMA.  
 
(b) the compliance  report  shall  also  be  displayed  on  the  website  of  the concerned 

regulatory authority. 
 

(vi) To maintain transparency in the working of the CZMAs it shall  be the responsibility of the 
CZMA to create a dedicated website  and post the agenda, minutes, decisions taken,  
clearance letters, violations, action taken on the violations and court matters including the 
Orders of the Hon’ble Court as also the approved CZMPs of the respective State Government 
or Union territory. 

 
5. Preparation of Coastal Zone Management Plans. 
 

(i) The MoEF may obtain the CZMPs prepared through the respective State Government or 
Union territory;   

 
(ii) The CZMPs may be prepared by the coastal State Government or Union territory by 

engaging reputed and experienced scientific institution(s) or the agencies including the 
National  Centre  for  Sustainable  Coastal Management  (hereinafter referred to as the 
NCSCM)  of  MoEF  and in  consultation  with  the  concerned stakeholders;   

 
 (iii)The hazard line shall be mapped by MoEF through SoI all along the coastline of the 

country and the hazard line shall be demarcated taking into account, tide, waves, sea level 
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rise and shoreline changes;  
 

(iv)For the purpose of depicting the flooding due to tides, waves and sea level rise in the next 
fifty and hundred years, the contour mapping of the coastline shall be carried out at 0.5m 
interval normal ly  upto 7km from HTL on the landward side, and the shoreline changes 
shall be demarcated based on historical data by comparing the previous satellite imageries 
with the recent satellite imageries; 

 
(v) Mapping of the hazard line shall be carried out in 1:25,000 scale for macro level planning 

and 1:10,000 scale or cadastral scale for micro level mapping and the hazard line shall be 
taken into consideration while preparing the land use plan of the coastal areas; 

 
(vi)The coastal States and Union Territory will prepare within a period of twenty four 

months from the date of issue this notification, draft CZMPs in 1:25,000 scale map 
identifying and classifying the CRZ areas within the respective territories in accordance 
with the guidelines given in Annexure-I of the notification, which involve public 
consultation; 

 
 (vii) The draft CZMPs shall be submitted by the State Government or Union territory to the 

concerned CZMA for appraisal, including appropriate consultations, and recommendations in 
accordance with the procedure(s) laid down in the Environment (Protection) Act, 1986; 

 
(viii) The State Government or Union territory CZMA shall submit the draft CZMPs to 

MoEF alongwith its recommendations on the CZMP within a period of six months after 
incorporating the suggestions and objections received from the stakeholders; 

 
(ix)MoEF shall thereaf t e r  consider and approve the CZMPs within a period of f ou r  

months from the date of receipt of the CZMPs complete in all respects; 
 
(x) All developmental activities listed in this notification shall be regulated by the State 

Government, Union Territory Administration, the  local  authority  or  the  concerned  
CZMA  within the framework of such approved CZMPs as  the  case  may  be  in  
accordance  with provisions of this notification; 

 
(xi) The CZMPs shall not normally be revised before a period of five years after which, the 

concerned State Government or the Union territory may consider undertaking revision of the 
maps following the above procedures;  

 
(xii)  The CZMPs already approved under CRZ notification, 1991 shall be valid for a period 

of twenty four months unless the aforesaid period is extended by MoEF by a specific 
notification subject to such terms and conditions as may be specified therein.  

 
6. Enforcement of the CRZ, notification, 2011- 
 

(a) For the purpose of implementation and enforcement of the provisions this notification and 
compliance with conditions stipulated thereunder, the powers either original or delegated 
are available under Environment (Protection) Act, 1986 with the MoEF,  State 
Government or the Union territory Administration NCZMA and SCZMAs; 

 
(b) The composition, tenure and mandate of NCZMA and State Government or the Union 

territory CZMAs have already been notified by MoEF in terms of Orders of Hon’ble 
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Supreme Court in Writ Petition 664 of 1993; 
 

(c) the State Government or the Union territory CZMAs shall primarily be responsible for 
enforcing and monitoring of this notification and to assist in this task, the State 
Government and the Union territory shall constitute district level Committees under the 
Chairmanship of the District Magistrate concerned containing atleast three representatives 
of local traditional coastal communities including from fisherfolk;    

  
(d) The dwelling units of the traditional coastal communities including fisherfolk, tribals as 

were permissible under the provisions of the CRZ notification, 1991, but which have not 
obtained formal approval from concerned authorities under the aforesaid notification shall 
be considered by the respective Union territory CZMAs and the dwelling units shall be 
regularized subject to the following condition, namely- 

 
(i) these are not used for any commercial activity 
(ii) these are not sold or transferred to non-traditional coastal community.  

 
7. Classification of the CRZ – For the purpose of conserving and  protecting the coastal areas and 

marine waters, the CRZ area shall be classified as follows, namely:- 
 

(i) CRZ-I,– 
 

A. The areas that are ecologically sensitive and the geomorphological features which play a 
role in the maintaining the integrity of the coast,- 

 
(a) Mangroves, in case mangrove area is more than 1000 sq mts, a buffer of 50meters 

along the mangroves shall be provided; 
(b) Corals and coral reefs and associated biodiversity;  
(c) Sand Dunes; 
(d) Mudflats which are biologically active; 
(e) National parks, marine parks, sanctuaries, reserve forests, wildlife habitats and other 

protected areas under the provisions of Wild Life (Protection) Act, 1972 (53 of 
1972), the Forest (Conservation) Act, 1980 (69 of 1980) or Environment (Protection) 
Act, 1986 (29 of 1986); including Biosphere Reserves; 

(f) Salt Marshes; 
(g) Turtle nesting grounds; 
(h) Horse shoe crabs habitats;  
(i) Sea grass beds; 
(j) Nesting grounds of birds; 
(k) Areas or structures of archaeological importance and heritage sites.  
 

B. The area between Low Tide Line and High Tide Line;  
 

(ii) CRZ-II,- 
 

The areas that have been developed upto or close to the shoreline. 
 

Explanation.- For the purposes of the expression “developed area” is referred to as  that area 
within the exis t ing municipal limits or in other exis t ing legally designated urban areas 
which  a re  substantially built-up and has been provided with drainage and approach roads 
and other infrastructural facilities, such as water supply and sewerage mains; 
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(iii) CRZ-III,- 

 
Areas that are relatively undisturbed and those do not belong to either CRZ-I or II which 
include coastal zone in the rural areas (developed and undeveloped) and also areas within 
municipal limits or in other legally designated urban areas, which are not substantially built 
up. 

 
(iv.)  CRZ-IV,- 

 
A. the water area from the Low Tide Line to twelve nautical miles on the seaward side; 

 
B. shall include the water area of the tidal influenced water body from the mouth of the 

water body at the sea upto the influence of tide which is measured as five parts per 
thousand during the driest season of the year. 

 
(v) Areas requiring special consideration for the purpose of protecting the critical coastal 
environment and difficulties faced by local communities,- 

 
A. (i) CRZ area falling within municipal limits of Greater Mumbai; 

(ii) the CRZ areas of Kerala including the backwaters and backwater islands;  
(iii) CRZ areas of Goa. 
 

B. Critically Vulnerable Coastal Areas (CVCA) such as Sunderbans region of West Bengal 
and other ecologically sensitive areas identified as under Environment (Protection) Act, 
1986 and managed with the involvement of coastal communities including fisherfolk. 

 
8. Norms for regulation of activities permissible under this notification,- 
 

 (i)  The  development  or  construction  activities  in  different  categories  of  CRZ  shall  be 
regulated by the concerned CZMA in accordance with the following norms, namely:- 

 
Note:- The word existing use hereinafter in relation to existence of various features or existence 

of regularisation or norms shall mean existence of these features or regularisation or norms 
as on 19.2.1991 wherein CRZ notification, was notified.  

 
I.  CRZ-I,- 

 
(i) no new construction shall be permitted in CRZ-I except,-  
 

(a) projects relating to Department of Atomic Energy; 
(b) pipelines, conveying systems including transmission lines; 
(c) facilities that are essential for activities permissible under CRZ-I; 
(d) installation of weather radar for monitoring of cyclones movement and prediction by 

Indian Meteorological Department; 
(e)  construction  of  trans  harbour  sea  link  and  without affecting the tidal flow of water, 

between LTL and HTL. 
(f) development of green field airport already approved at only Navi Mumbai; 

 
(ii) Areas between LTL and HTL which are not ecologically sensitive, necessary safety 

measures will be incorporated while permitting the following, namely:- 
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(a) exploration and extraction of natural gas; 
(b)  construction  of  dispensaries,  schools,  public  rainshelter,  community  toilets, 

bridges, roads,  jetties, water supply, drainage, sewerage which are required for 
traditional  inhabitants  living   within  the  biosphere  reserves  after  obtaining 
approval from concerned CZMA. 

(c)   necessary  safety  measure  shall  be  incorporated  while  permitting  such 
developmental activities in the area falling in the hazard zone; 

(d) salt harvesting by solar evaporation of seawater; 
(e) desalination plants; 
(f)  storage of non-hazardous cargo such as  edible  oil,  fertilizers and  food grain within 

notified ports; 
(g) construction of trans harbour sea links, roads on stilts or pillars without affecting the 

tidal flow of water. 
 

II. CRZ-II,- 
 

(i) buildings shall be permitted only on the landward side of the existing road, or on the 
landward side of existing authorized structures; 

(ii) b uildings permitted on the landward side of the existing and proposed roads or existing 
authorized structures shall be subject to the existing local town and country planning   
regulations   including   the   ‘existing’ norms of Floor Space Index or Floor Area Ratio: 
Provided that no permission for construction of buildings shall be given on landward side 
of any new roads which are constructed on the seaward side of an existing road: 

(iii) reconstruction of authorized building to be permitted subject with the existing Floor 
Space Index or Floor Area Ratio Norms and without change in present use; 

(iv) facilities for receipt and storage of petroleum products and liquefied natural gas as 
specified in Annexure-II appended to this notification and facilities for regasification of 
Liquefied Natural Gas subject to the conditions as mentioned in sub-paragraph (ii) of 
paragraph 3; 

(v) desalination plants and associated facilities; 
(vi) storage of non-hazardous cargo, such as edible oil, fertilizers and food grain in 

notified ports; 
(vii) facilities for generating power by non-conventional power sources and associated 

facilities; 
 

III. CRZ-III,- 
 

A.  Area  upto  200mts  from HTL  on the  landward  side  in case of seafront and 100mts 
along tidal influenced water bodies or width of the creek whichever is less is to  be  earmarked  
as  “No  Development Zone (NDZ)”,- 
 

(i) the NDZ shall not be applicable in such area falling within any notified port limits; 
 

(ii)  No  construction  shall  be  permitted  within  NDZ except  for  repairs  or 
reconstruction of existing authorized structure not exceeding existing Floor Space Index, 
existing plinth area and existing density and for permissible activities under the notification 
including facilities essential for activities; Construction/reconstruction of dwelling units of 
traditional coastal communities including fisherfolk may be permitted between 100 and 200 
metres from the HTL along the seafront in accordance with a comprehensive plan prepared 
by the State Government or the Union territory in consultation with the traditional coastal 
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communities including fisherfolk and incorporating the necessary disaster management 
provision, sanitation and recommended by the concerned State or the Union territory CZMA 
to NCZMA for approval by MoEF; 

(iii) however, the following  activities may be permitted in NDZ –  
 

(a) agriculture, horticulture, gardens, pasture, parks, play field, and forestry; 
(b) projects relating to Department of Atomic Energy; 
(c) mining of rare minerals; 
(d) salt manufacture from seawater; 
(e) facilities for receipt and storage of petroleum products and liquefied natural gas as 

specified in Annexure-II; 
(f) facilities  for  regasification  of  liquefied  natural  gas  subject  to  conditions  as 

mentioned in subparagraph (ii) of paragraph 3; 
(g) facilities for generating power by non conventional energy sources;  
(h) Foreshore facilities for desalination plants and associated facilities; 
(i) weather radars; 
(j) construction  of  dispensaries,  schools,  public  rain  shelter,  community  toilets, 

bridges,  roads,   provision  of  facilities  for  water  supply,  drainage,  sewerage, 
crematoria, cemeteries and  electric  sub-station which are required for the local 
inhabitants may be permitted on a case to  case basis by CZMA; 

(k) construction of units or auxiliary thereto for domestic sewage, treatment and 
disposal with the prior approval of the concerned Pollution Control Board or 
Committee; 

(l) facilities required for local fishing communities such as fish drying yards, auction halls, 
net  mending  yards, traditional boat building yards, ice plant, ice crushing units, fish 
curing facilities and the like; 

(m)  development of green field airport already permitted only at Navi Mumbai. 
 

B. Area between 200mts to 500mts,- 
 
The following activities shall be permissible in the above areas; 
 
(i) development of vacant plot in designated areas for construction of hotels  or beach  

resorts  for  tourists  or  visitors  subject  to  the conditions as specified in the guidelines 
at Annexure-III ; 

(ii) facilities for receipt and storage of petroleum products and liquefied natural gas as 
specified in Annexure-II; 

(iii)  facilities  for  regasification  of  liquefied  natural  gas  subject  to  conditions  as 
mentioned in sub-paragraph (ii) of paragraph 3; 

(iv)  storage  of  non-hazardous  cargo  such  as,  edible  oil,  fertilizers,  food  grain  in 
notified ports; 

(v) foreshore facilities for desalination plants and associated facilities; 
(vi) facilities for generating power by non-conventional energy sources; 
(vii) construction or reconstruction of dwelling units so long it is within the ambit of 

traditional rights and customary uses such as existing fishing villages and goathans. 
Building permission for such construction or reconstruction will be subject to local town 
and country planning rules with overall height of construction  not exceeding 9mts with two 
floors (ground + one floor); 

(viii) Construction of public rain shelters, community toilets, water supply drainage, 
sewerage, roads and bridges b y  C Z M A  w h o  m a y  a l s o  permit construction of 
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schools and dispensaries for local inhabitants of the area for those panchayats, the major 
part of which falls within CRZ if no other area is available for construction of such 
facilities; 

(ix) reconstruction or alteration of existing authorised building subject to sub-paragraph 
(vii), (viii); 

(x) development of green field airport already permitted only at Navi Mumbai.  
 
(IV) In CRZ-IV areas,- 
 
The activities impugning on the sea and tidal influenced water bodies will be regulated except 
for traditional fishing and related activities undertaken by local communities as follows:- 
 
(a) No untreated sewage, effluents, ballast water, ship washes, fly ash or solid waste from all 

activities including from aquaculture operations shall be let off or dumped. A  
comprehensive  plan  for  treatment  of  sewage  generating  from the coastal towns and 
cities shall be formulated within a period of one year in consultation with stakeholders 
including traditional coastal communities, traditional fisherfolk and implemented; 

(b) Pollution from oil and gas exploration and drilling, mining, boat house and shipping; 
(c) There shall be no restriction on the traditional fishing and allied activities undertaken by 

local communities. 
 
V. Areas requiring special consideration,- 
 

1. CRZ areas falling within municipal limits of the Greater Mumbai. 
 
 (i) Developmental activities in the CRZ area of the Greater Mumbai because of the 

environmental issues, relating to degradation of mangroves, pollution of creeks and coastal 
waters, due to discharge of untreated effluents and disposal of solid waste, the need to 
provide decent housing to the poor section of society and lack of suitable alternatives in 
the inter connected islands of Greater Mumbai shall be regulated as follows, namely:- 

 
A.  Construction of roads - In CRZ-I areas indicated at sub-paragraph (i) of paragraph 7 

of the notification the following activities only can be taken up:- 
(a)  Construction  of  roads,  approach  roads  and  missing  link  roads  approved  in  

the Developmental Plan of Greater Mumbai on stilts ensuring that the free flow of 
tidal water is not affected, without any benefit of CRZ-II accruing on the landward 
side of such constructed roads or approach roads subject to the following conditions:- 
( i )  All mangrove areas shall be mapped and notified as protected forest and 

necessary protection  and  conservation  measures  for  the  identified  mangrove  
areas  shall  be initiated. 

(ii) Five times the number of mangroves destroyed/cut during the construction 
process shall be replanted. 

 B. Solid waste disposal sites shall be identified outside the CRZ area and thereafter 
within two years the existing conventional solid waste sites shall be relocated outside 
the CRZ area. 

 
(iii) In CRZ-II areas- 

 
(a) The development or redevelopment shall continue to be undertaken in accordance with 

the norms laid down in the Town and Country Planning Regulations as they existed on 
the date of issue of the notification dated the 19th February, 1991, unless specified 
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otherwise in this notification. 
 
(b) SLUM REHABITATION SCHEMES,- 
 
1. In the Greater Mumbai area there are large slum clusters with lakhs of families 

residing therein  and the living conditions in these slums are deplorable and the civic 
agencies are not able to provide basic infrastructure such as drinking water, electricity, 
roads, drainage and the like because the  slums come up in an unplanned and 
congested manner and the slums in the coastal area are at great risk in the event of 
cyclones, storm surges or tsunamis, in view of the difficulties in providing rescue, relief 
and evacuation.  

2. To provide a safe and decent dwelling to the slum dwellers, the State Government may 
implement  slum  redevelopment  schemes as identified as on the date of issue of this 
notification directly  or  through  its parastatal agencies like Maharashtra Housing and 
Area Development Authority (MHADA), Shivshahi  Punarvasan  Prakalp  Limited  
(SPPL),  Mumbai  Metropolitan  Region Development Authority (MMRDA) and the 
like.:  
 
Provided that,- 
 
(i)  such  redevelopment  schemes  shall  be  undertaken  directly  or  through  joint 

ventures or through public private partnerships or other similar models ensuring that 
the stake of the State Government or its parastatal entities shall be not less than 
51%; 

 
(ii) the Floor Space Index or Floor Area Ratio for such redevelopment schemes shall  

be  in  accordance  with  the  Town  and  Country  Planning  Regulations prevailing  
as  on  the  date  on  which  the  project  is  granted  approval  by  the competent 
authority; 

 
(iii) it shall be the duty of the project proponent undertaking the redevelopment 

through conditions (i) (2) above along with the State Government to ensure that all 
legally regularized  tenants are provided houses in situ or as per norms laid down 
by the State Government in this regard. 

 
(c) REDEVELOPMENT OF DILAPIDATED, CESSED AND UNSAFE BUILDINGS:  
 
1. In the Greater Mumbai, there are, also a large number of old and dilapidated, cessed and 

unsafe buildings  in  the  CRZ  areas  and  due  to  their  age  these  structures  are  
extremely vulnerable and disaster prone and therefore there is an urgent need for the 
redevelopment or reconstruction of these identified buildings.  

 
2. These projects shall be taken up subject to the following conditions and safeguards: 
 

(i) such redevelopment or reconstruction projects as identified on the date of issue of this 
notification shall be allowed to be taken up involving the owners of these buildings 
either above or with private developers in accordance with the prevailing Regulation, 
directly or through joint ventures or through other similar models. 

(ii) the Floor Space Index or Floor Area Ratio for such redevelopment schemes shall  be  in  
accordance  with  the  Town  and  Country  Planning  Regulations prevailing  as  on  the  
date  on  which  the  project  is  granted  approval  by  the competent authority 
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(iii) suitable accommodation to the original tenants of the specified buildings shall be  
ensured   during  the  course  of  redevelopment  or  reconstruction  of  the buildings by 
the project  proponents, undertaking the redevelopment through condition 2(i) above. 

 
(d) Notwithstanding  anything  contained  in  this  notification,  the  developmental activities   

for  slums and for dilapidated, cessed and unsafe buildings as specified at paras (b) and (c) 
above shall be carried out in  an accountable and transparent manner by  the  project  
proponents  mentioned  therein  which  shall  include  the  following pre-condition 
measures, wherever applicable;- 

 
1. (i) applicability of the Right to Information Act, 2005 to all redevelopment or 

reconstruction projects granted clearance by the Competent Authorities; 
(ii) MoEF shall issue an order constituting the CPIO and the first Appellate Authority of 

appropriate ranks in consultation with Government of Maharashtra;  
(iii) details of the Slum Rehabilitation Scheme, including the complete proposal and the 

names of the eligible slum dwellers will be declared suo-moto as a requirement of 
Section 4 of compliance of the Right to Information Act, 2005 by the appropriate 
authority in the Government of Maharashtra in one month before approving it; 

(iv) the implementing or executing agency at the State Government with regard to projects 
indicated at sub-item (b) and (c) of item (iii) of sub-paragraph V shall display on a large 
notice boards at the site and at the office of the implementing or executing agency the 
names of the eligible builders, total number of tenements being made, names of eligible 
slum dwellers who are to be provided the dwelling units and the extra area available for 
free sale.  

(v) Projects being developed under sub-items (b) and (c) of item (iii) of sub-paragraph V  
shall be given permission only if the project proponent agree to be covered under the 
Right to Information Act, 2005. 

 
2. MoEF may appoint statutory auditors, who are empanelled by the Comptroller and 

auditor General (hereinafter referred to as the C&AG) to undertake performance and 
fiscal audit in respect of the projects relating to redevelopment of dilapidated, cessed and 
unsafe buildings and the projects relating to Slum Rehabilitation Scheme shall be audited 
by C&AG. 

 
3. A High Level Oversight Committee may be set up by the Government  of  Maharashtra 

for periodic review of implementation of V(iii)(b) and (c) which  shall  include  
eminent  representatives  of various  Stakeholders,  like  Architects,  Urban  Planner,  
Engineers,  and  Civil Society, besides the local urban bodies, the State Government 
and the Central Government. 

 
4. The individual projects under V(iii)(b) and (c) shall be undertaken only after public 

consultation in which views of only the legally entitled slum dweller or the legally 
entitled tenent of the dilapidated or cessed buildings shall be obtained in accordance with 
the procedures laid down in EIA notification, 2006. 

 
(e) In order to protect and preserve the ‘green  lung’ of the Greater Mumbai area, all open 

spaces, parks,  gardens, playgrounds indicated in development plans within CRZ-II 
shall be categorized as CRZ-III, that is, ‘no development zone’.  

(f) the Floor Space Index upto 15% shall be allowed only for construction of civic 
amenities, stadium and gymnasium meant for recreational or sports related activities and 
the residential or commercial use of such open spaces shall not be permissible. 
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(g) Koliwada namely, fishing settlement areas as identified in the Development Plan of 1981 
or relevant records of the Government of Maharashtra, shall be mapped and declared as 
CRZ-III so that any development, including construction and reconstruction of dwelling 
units within these settlements shall be undertaken in accordance with applicable as per local 
Town and Country Planning Regulations. 

(h) Reconstruction and repair works of the dwelling units, belonging to fisher communities 
and other local communities identified by the State Government, shall be considered and 
granted permission by the Competent Authorities on a priority basis, in accordance with the 
applicable Town and Country Planning Regulations. 

 
2. CRZ for Kerala 
 

In view of the unique coastal systems of backwater and backwater islands alongwith space 
limitation present in the coastal stretches of the State of Kerala, the following activities in CRZ 
shall be regulated as follows, namely:- 

 
(i) all the islands in the backwaters of Kerala shall be covered under the CRZ notification; 

(ii) the islands within the backwaters shall have 50mts width from the High Tide Line on the 
landward side as the CRZ area; 

(iii) within 50mts from the HTL of these backwater islands existing dwelling units of local 
communities may be repaired or reconstructed however no new construction shall be 
permitted; 

(iv) beyond 50mts from the HTL on the landward side of backwater islands, dwelling units 
of local communities may be constructed with the prior permission of the Gram panchayat; 

(v) f oreshore facilities such as fishing jetty, fish drying yards, net mending yard, fishing 
processing by traditional methods, boat building yards, ice plant, boat repairs and the like, 
may be taken up within 50mts width from HTL of these backwater islands. 

 
3. CRZ of Goa.- 
 

In view of the peculiar circumstances of the State Goa including past history and other 
developments, the specific activities shall be regulated and various measures shall be undertaken as 
follows:-  

 
(i) t he Government of Goa shall notify the fishing villages wherein all foreshore facilities  

required  for  fishing  and  fishery  allied  activities  such  as  traditional  fish processing 
yards, boat building or repair yards, net mending yards, ice plants, ice storage, auction hall, 
jetties may be permitted by Grama Panchayat in the CRZ area;  

(ii)  reconstruction, repair works of the structures of local communities including fishermen 
community shall be permissible in CRZ; 

(iii) purely temporary and seasonal structures customarily put up between the months of 
September to May; 

(iv) the eco sensitive low lying areas which are influenced by tidal action known as khazan 
lands shall be mapped; 

(v) the mangroves along such as khazan land shall be protected and a management plan for the 
khazan land prepared and no developmental activities shall be permitted in the khazan 
land; 

(vi) sand dunes, beach stretches along the bays and creeks shall be surveyed and mapped. No 
activity shall be permitted on such sand dune areas; 

(vii) the beaches such as Mandrem, Morjim, Galgiba and Agonda has been designated as 
turtle nesting sites and protected under the Wildlife Protection Act, 1972 and these areas 
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shall be surveyed and management plan prepared for protection of these turtle nesting 
sites; 

(viii) no developmental activities shall be permitted in the turtle breeding areas referred to in 
sub-paragraph (vii). 

 
4. (a) Critical Vulnerable Coastal Areas (CVCA) which includes Sunderbans and other identified 

ecological sensitive areas which shall be managed with the involvement of the local coastal 
communities including the fisher folk;- 

(b) the entire Sunderbans mangrove area and other identified ecologically important areas such as 
Gulf of Khambat and Gulf of Kutchchh in Gujarat, Malvan, Achra-Ratnagiri in Maharashtra, 
Karwar and Coondapur in Karnataka, Vembanad in Kerala, Gulf of Mannar in Tamil Nadu, 
Bhaitarkanika in Orissa, Coringa, East Godavari and Krishna in Andhra Pradesh  shall be 
declared as Critical Vulnerable Coastal Areas (CVCA) through a process of consultation with 
local fisher and other communities inhabiting the area and depend on its resources for their 
livelihood with the objective of promoting conservation and sustainable use of coastal 
resources and habitats; 

(c) the process of identifying planning, notifying and implementing CVCA shall be detailed in 
the guideline which will be developed and notified by MoEF in consultations with the 
stakeholders like the State Government, local coastal communities and fisherfolk and the like 
inhabiting the area;  

(d) the Integrated Management Plans (IMPs) prepared for such CVCA shall interalia keep in view 
the conservation and management of mangroves, needs of local communities such as, 
dispensaries, schools, public rain shelter, community toilets, bridges, roads, jetties, water 
supply, drainage, sewerage and the impact of sea level rise and other natural disasters and the 
IMPs will be prepared in line with the para 5 above for preparation of Coastal Zone 
Management Plans;  

 (e) till such time the IMPs are approved and notified, construction of dispensaries, schools, 
public rain shelters, community toilets, bridges, roads, jetties, water supply, drainage, 
sewerage which are required for traditional inhabitants shall be permitted on a case to case 
basis, by the CZMA with due regards to the views of coastal communities including 
fisherfolk.  

 

 

 

[F.No.11-83/2005-IA-III] 
J. M. MAUSKAR, Addl. Secy.  
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ANNEXURE I 
 

GUIDELINES FOR PREPARATION OF COASTAL ZONE MANAGEMENT PLANS  

I. A. Demarcation of High Tide Line  

1. Demarcation of High Tide Line (HTL) and Low Tide Line (LTL) shall be carried out by one of 
the agencies authorised by MoEF based on the recommendations of the National Centre for 
Sustainable Coastal Management (NCSCM).  

2. Demarcation of the High Tide Line or LTL shall be made on the Coastal Zone Management 
(CZM) Maps of scale 1:25,000 prepared by the agencies identified by the MoEF. 

3. Local level CZM Maps shall be prepared for use of officials of local bodies for determination of 
the CRZ.  

4. The local level CZM Maps shall be prepared on a Cadastral scale in accordance with the CZM 
Maps approved by the Central Government. 

 
B. Preparation of CZM Maps 
 
5. Base Maps of 1:25,000 scale shall be acquired from the Survey of India (SOI) and wherever 

1:25,000 maps are not available, 1:50,000 maps shall be enlarged to 1:25,000 for the purpose of 
base map preparation and these maps will be of the standard specification given below: 

 Unit   :  7.5 minutes X 7.5minutes 
 Numbering  : Survey of India Sheet Numbering System 
 Horizontal Datum  : Everest or WGS 84 
 Vertical Datum  : Mean Sea Level (MSL) 
           Topography              : Topography in the SOI maps will be updated using latest 

satellite imageries or aerial photographs  
6. The High Water Level (HWL) and Low Water Level (LWL) marked on the Base maps will be 

transferred to the CZM maps.  
7. Coastal geomorphological signatures in the field or satellite imageries or aerial photographs will 

be used for appropriate adjustment, in the HWL or LWL for demarcating HTL or LTL in 
accordance with the CRZ notification.  

8. The following geomorphological features shall be considered while demarcating in HTL or LTL: 
 Landward (monsoonal) berm crest in the case of sandy beaches 
 Rocks, Headlands, Cliffs  
 Seawalls or revetments or embankments 
9. 500 meter and 200 metre lines will be demarcated with respect of HTL. 
10. HTL (as defined in the CRZ notification) and LTL shall also be demarcated in the CZM maps 

along the banks of tidal influenced inland water bodies with the help of the geomorphological 
signatures or features. 

11. Classification of different coastal zones shall be done as per the CRZ notification 
12. Standard national or international colour codes shall be used to highlight sub-classification of 

data. 
 
C. Local level CZM Maps 
 
 Local level CZM Maps are for the use of local bodies and other agencies to facilitate 
implementation of the Coastal Zone Management Plans 
 
13. Cadastral (village) maps in 1:3960 or the nearest scale, shall be used as the base maps. 
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14. These maps are available with revenue Authorities and are prepared as per standard norms. 
15. HTL (as defined in the CRZ notification) and LTL will be demarcated in the cadastral map based 

on detailed physical verification using coastal geomorphological signatures or features in 
accordance with the CZM Maps approved by the Central Government. 

16. 500metre and 200metre lines shall be demarcated with respect to the HTL thus marked. 
17. HTL (as defined in the CRZ notification, 1991) and LTL will also be demarcated along the banks 

of tidal influenced inland water bodies with the help of geomorphological signatures or features. 
18. Classifications shall be transferred into local level CZM maps from the CZM Plans.  
19. Symbols will be adopted from CZM Maps.  
20. Colour codes as given in CZM Maps shall be used. 
21. Demarcation of cadastral maps will be done by local agencies approved by the Central 

Government. The local agencies shall work under the guidance of the concerned State 
Government or Union Territory Coastal Zone Management Authorities.  

 
D. Hazard mapping:- 
 
II. Classification of CRZ areas 
 
1. The CZM Maps shall be prepared in accordance with para 5 of the CRZ notification demarcating 

CRZ I, II, III, IV and V. 
2. The CZM Maps shall clearly demarcate the land use plan of the area and lists out the CRZ-I 

areas. All the CRZ-I areas listed under para 7(I)A and B shall be clearly demarcated and colour 
codes given so that each of the CRZ-I areas can be clearly identified. 

3. Buffer zone along mangrove areas of more than 1000sq mts shall be stipulated with a different 
colour distinguishing from the mangrove area.  

4. The buffer zone shall also be classified as CRZ-I area. 
5. The hazard line to be drawn up by MoEF shall be superimposed on the CZM maps in 1:25,000 

scale and also on the cadastral scale maps. 
6. The CRZ-II areas shall be those areas which have been substantially built-up with a ratio of built-

up plots to that of total plots is more than 50%. 
7. In the CRZ areas, the fishing villages, common properties of the fishermen communities, fishing 

jetties, ice plants, fish drying platforms or areas infrastructure facilities of fishing and local 
communities such as dispensaries, roads, schools, and the like, shall be indicated on the cadastral 
scale maps.  States shall prepare detailed plans for long term housing needs of coastal fisher 
communities in view of expansion and other needs, provisions of basic services including 
sanitation, safety, and disaster preparedness.   

8. No developmental activities other than those listed above shall be permitted in the areas between 
the hazard line and 500mts or 100mts or width of the creek on the landward side. The dwelling 
unit of the local communities including that of the fishers will not be relocated if the dwelling 
units are located on the seaward side of the hazard line. The State Government will provide 
necessary safeguards from natural disaster to such dwelling units of local communities.   

9. The water areas of CRZ IV shall be demarcated and clearly demarcated if the water body is sea, 
lagoon, backwater, creek, bay, estuary and for such classification of the water bodies the 
terminology used by Naval Hydrographic Office shall be relied upon. 

10. The fishing Zones in the water bodies and the fish breeding areas shall be clearly marked. 
11. The water area shall be demarcated indicating the pollution levels as per Central Pollution Control 

Board standards on water quality. 
12. In the CRZ V areas the land use maps shall be superimposed on the Coastal Zone Management 

Plan and clearly demarcating the CRZ I, II, III, IV.  
13. The existing authorized developments on the sea ward side shall be clearly demarcated. 



19 
 
14. The features like cyclone shelters, rain shelters, helipads and other infrastructure including road 

network may be clearly indicated on the CZM Maps for the purpose of rescue and relief 
operations during cyclones, storms, tsunami and the like.    

 
III. CZMPs approved by MoEF in accordance with CRZ notification, 1991 
 
1. While preparing the CZMPs under CRZ notification, 2011, the CZMPs that have been approved 

under the CRZ Notification, 1991 shall be compared. A justification shall be provided by the 
concerned CZMA in case the CZMPs prepared under CRZ notification, 2011 varies with respect 
to the approved CZMP prepared under CRZ notification, 1991.  

 
IV. Public Views on the CZMP. 
 
a) The draft CZMPs prepared shall be given wide publicity and suggestions and objections received 

in accordance with the Environment (Protection) Act, 1986. Public hearing on the draft CZMPs 
shall be held at district level by the concerned CZMAs.   

b) Based on the suggestions and objections received the CZMPs shall be revised and approval of 
MoEF shall be obtained. 

c) The approved CZMP shall be put up on the website of MoEF, concerned  website of the State, 
Union Territory CZMA and  hard copy made available in the panchayat office, District collector 
office  and the like.   

 
V. Revision of Coastal Zone Management Plans 
 
1. Whenever there is a doubt the concerned State or Union territory Coastal Zone Management 

Authority shall refer the matter to the National Centre for Sustainable Coastal Management who 
shall verify the CZMP based on latest satellite imagery and ground truthing.  

2. The rectified map would be submitted to MoEF for its record. 
 

 
  

**** 
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Annexure-II 

 
List of petroleum and chemical products permitted for storage in [CRZ except CRZ-I(A)] 
 
(i) Crude oil; 

(ii) Liquefied Petroleum Gas; 

(iii) Motor spirit; 

(iv) Kerosene; 

(v) Aviation fuel; 

(vi) High speed diesel; 

(vii) Lubricating oil; 

(viii) Butane; 

(ix) Propane; 

(x) Compressed Natural Gas; 

(xi) Naphtha; 

(xii) Furnace oil; 

(xiii) Low Sulphur Heavy Stock; 

(xiv) Liquefied Natural Gas; 

(xv) Fertilizers and raw materials for manufacture of fertilizers. 

 

**** 
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Annexure-III 

Guidelines for development of beach resorts or hotels in the designated areas of CRZ-III and 
CRZ-II for occupation of tourist or visitors with prior approval of the Ministry of 
Environment and Forests 
 

I. Construction of beach resorts or hotels with prior approval of MoEF in designated areas of CRZ-II 
and III for occupation of tourist or visitors shall be subject to the following conditions, namely:- 

 
(a) The project proponent shall not undertake any construction within 200 metres in the landward 

side of High Tide Line and within the area between Low Tide Line and High Tide Line; 
 

(b) The proposed constructions shall be beyond the hazard line or 200mts from the High Tide Line 
whichever is more; 
 

(c) live fencing and barbed wire fencing with vegetative cover may be allowed around private 
properties subject to the condition that such fencing shall in no way hamper public access to the 
beach; 
 

(d) no flattening of sand dunes shall be carried out; 
 

(e) no permanent structures for sports facilities shall be permitted except construction of goal posts, 
net posts and lamp posts; 
 

(f) Construction of basement may be allowed subject to the condition that no objection certification 
is obtained from the State Ground Water Authority to the effect that such construction will not 
adversely affect fee flow of groundwater in that area;  
 

(g) the State Ground Water Authority shall take into consideration the guidelines issued by Central 
Government before granting such no objection certificate;  
 

(h) though no construction is allowed in the no development zone for the purposes of calculation of 
Floor Space Index, the area of entire plot including the portion which falls within the no 
development zone shall be taken into account; 
 

(i) the total plot size shall not be less than 0.4 hectares and the total covered area on all floors shall 
not exceed 33 percent of the plot size i.e., the Floor Space Index shall not exceed 0.33 and the 
open area shall be suitably landscaped with appropriate vegetal cover; 
 

(j) the construction shall be consistent with the surrounding landscape and local architectural style; 
 

(k) the overall height of construction upto the highest ridge of the roof, shall not exceed 9metres and 
the construction shall not be more than two floors (ground floor plus one upper floor); 
 

(l) groundwater shall not be tapped within 200metre of the High Tide Line; within the 200metre 
500metre zone it can be tapped only with the concurrence of the Central or State Ground Water 
Board; 

(m) extraction of sand, leveling or digging of sandy stretches except for structural foundation of 
building, swimming pool shall not be permitted within 500metres of the High Tide Line; 
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(n) the quality of treated effluents, solid wastes, emissions and noise levels and the like, from the 

project area must conform to the standards laid down by the competent authorities including the 
Central or State Pollution Control Board and under the Environment (Protection) Act, 1986; 
 

(o) necessary arrangements for the treatment of the effluents and solid wastes must be made and it 
must be ensured that the untreated effluents and solid wastes are not discharged into the water or 
on the beach; and no effluent or solid waste shall be discharged on the beach; 
 

(p) to allow public access to the beach, atleast a gap of 20metres width shall be provided between any 
two hotels or beach resorts; and in no case shall gaps be less than 500metres apart; and 
 

(q) if the project involves diversion of forestland for non-forest purposes, clearance as required under 
the Forest (Conservation) Act, 1980 shall be obtained and the requirements of other Central and 
State laws as applicable to the project shall be met with; and 
 

(r) approval of the State or Union territory Tourism Department shall be obtained.  
 

II. In ecologically sensitive areas (such as marine parks, mangroves, coral reefs, breeding and 
spawning grounds of fish, wildlife habitats and such other area as may be notified by the Central 
or State Government Union territories) construction of beach resorts or hotels shall not be 
permitted 

 

 **** 
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Annexure-IV 
 

Form-I for seeking clearance for project attracting CRZ notification  
Basic information: 

 
Name of the Project:-  
 
Location or site alternatives under consideration:- 
 
Size of the project (in terms of total area) :- 
 
CRZ classification of the area :- 
 
Expected cost of the project:- 
 
Contact Information:- 

 
(II) Activity 

 
1. Construction, operation or decommissioning of the Project involving actions, which will cause 

physical changes in the locality (topography, land use, changes in water bodies, and the like) 
 

S. No. Information/Checklist confirmation  Yes/No Details thereof (with 
approximate quantities /rates, 
wherever possible) with source 
of information data 

1.1 Permanent or temporary change in land use, 
land cover or topography including increase in  
intensity of land use (with respect to local  
land use plan) 

  

1.2 Details of CRZ classification as per the 
approved Coastal Zone Management Plan? 

  

1.3 Whether located in CRZ-I area?   
1.4 The distance from the CRZ-I areas.   
1.5 Whether located within the hazard zone as 

mapped by Ministry of Environment and 
Forests/National Disaster Management 
Authority? 

  

1.6 Whether the area is prone to cyclone, tsunami, 
tidal surge, subduction, earthquake etc.? 

  

1.7 Whether the area is prone for saltwater 
ingress? 

  

1.8 Clearance of existing land, vegetation and 
buildings? 

  

1.9 Creation of new land uses?   

1.10 Pre-construction investigations e.g. bore hole, 
soil testing? 

  

1.11 Construction works?   
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1.12 Demolition works?   
1.13 Temporary sites used for construction works 

or housing of construction workers? 
  

1.14 Above ground buildings, structures or  
earthworks including linear structures, cut and  
fill or excavations 

  

1.15 Underground works including mining or  
tunneling? 

  

1.16 Reclamation works?   
1.17 Dredging/reclamation/land filling/disposal of 

dredged material etc.? 
  

1.18 Offshore structures?   
1.19 Production and manufacturing processes?   
1.20 Facilities for storage of goods or materials?   
1.21 Facilities for treatment or disposal of solid 

waste or liquid effluents? 
  

1.22 Facilities for long term housing of operational  
workers? 

  

1.23  New road, rail or sea traffic during 
construction or operation? 

  

1.24  New road, rail, air waterborne or other 
transport infrastructure including new or 
altered routes and stations, ports, airports etc? 

  

1.25  Closure or diversion of existing transport 
routes or infrastructure leading to changes in 
traffic movements? 

  

1.26 New or diverted transmission lines or 
pipelines? 

  

1.27 Impoundment, damming, culverting, 
realignment or other changes to the hydrology  
of watercourses or aquifers? 

  

1.28 Stream and river crossings?   
1.29 Abstraction or transfers of water form ground 

or surface waters? 
  

1.30 Changes in water bodies or the land surface 
affecting drainage or run-off? 

  

1.31 Transport of personnel or materials for 
construction, operation or decommissioning? 

  

1.32 Long-term dismantling or decommissioning or 
restoration works? 

  

1.33 Ongoing activity during decommissioning 
which could have an impact on the 
environment? 

  

1.34 Influx of people to an area in either 
temporarily or permanently? 

  

1.35 Introduction of alien species?   
1.36 Loss of native species or genetic diversity?    
1.37 Any other actions?   
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2.  Use of Natural resources for construction or operation of the Project (such as land, water, 

materials or energy, especially any resources which are non-renewable or in short supply): 
S. No. Information/checklist confirmation  Yes/No Details thereof (with 

approximate quantities /rates, 
wherever possible) with source 
of information data 

2.1 Land especially undeveloped or agricultural 
land (ha) 

  

2.2  Water (expected source & competing 
users) unit: KLD 

  

2.3 Minerals (MT)   
2.4 Construction material – stone, aggregates, 

sand/soil (expected source – MT) 
  

2.5 Forests and timber (source – MT)   
2.6 Energy including electricity and fuels 

(source, competing users) Unit: fuel (MT), 
energy (MW) 

  

2.7 Any other natural resources (use appropriate 
standard units) 

  

 

3.   Use, storage, transport, handling or production of substances or materials, which could be harmful 
to human health or the environment or raise concerns about actual or perceived risks to human 
health. 

S. No. Information/Checklist confirmation Yes/ 
No 

Details thereof (with 
approximate quantities/rates, 
wherever possible) with 
source of information data 

3.1 Use of substances or materials, which are 
hazardous (as per MSIHC rules) to human health 
or the environment (flora, fauna, and 
 water supplies) 

  

3.2 Changes in occurrence of disease or affect disease 
vectors (e.g. insect or water borne diseases) 

  

3.3 Affect the welfare of people e.g. by changing 
living conditions? 

  

3.4 Vulnerable groups of people who could be 
affected by the project e.g. hospital patients, 
children, the elderly etc., 

  

3.5 Any other causes, that would affect local 
communities, fisherfolk, their livelihood, 
dwelling units of traditional local communities 
etc 

  

 
4. Production of solid wastes during construction or operation or    decommissioning (MT/month) 

S. 
No. 

Information/Checklist confirmation Yes/ 
No 

Details thereof (with 
approximate quantities/rates, 
wherever possible) with source 
of information data 
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4.1 Spoil, overburden or mine wastes   
4.2 Municipal waste (domestic and or commercial  

wastes) 
  

4.3 Hazardous wastes (as per Hazardous Waste  
Management Rules) 

  

4.4 Other industrial process wastes   
4.5 Surplus product   
4.6 Sewage sludge or other sludge from effluent  

treatment 
  

4.7 Construction or demolition wastes   
4.8 Redundant machinery or equipment   
4.9   Contaminated soils or other materials   
4.10 Agricultural wastes   
4.11 Other solid wastes    

   
5. Release of pollutants or any hazardous, toxic or noxious substances to air (Kg/hr) 

S. 
No. 

Information/Checklist confirmation Yes/ 
No 

Details thereof (with 
approximate quantities/rates, 
wherever possible) with 
source of information data 

5.1 Emissions from combustion of fossil fuels from 
stationary or mobile sources 

  

5.2 Emissions from production processes   
5.3 Emissions from materials handling including  

storage or transport 
  

5.4 Emissions from construction activities including 
plant and equipment 

  

5.5 Dust or odours from handling of materials 
including construction materials, sewage and  waste

  

5.6    Emissions from incineration of waste   
5.7 Emissions from burning of waste in open air (e.g. 

slash materials, construction debris) 
  

5.8 Emissions from any other sources   
 
6. Generation of Noise and Vibration, and Emissions of  Light and Heat: 

S. No. Information/Checklist confirmation Yes/ 
No 

Details thereof (with 
approximate quantities/rates, 
wherever possible) with 
source of information data 
with source of information 
data 

6.1 From operation of equipment e.g. engines, 
ventilation plant, crushers 

  

6.2 From industrial or similar processes   
6.3 From construction or demolition   
6.4 From blasting or piling   
6.5 From construction or operational traffic   
6.6 From lighting or cooling systems   
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6.7 From any other sources   
 
7. Risks of contamination of land or water from releases of pollutants into the ground or into sewers, 

surface waters, groundwater, coastal waters or the sea: 
S. 
No. 

Information/Checklist confirmation Yes/ 
No 

Details thereof (with 
approximate quantities/rates, 
wherever possible) with source 
of information data 

7.1  From handling, storage, use or spillage of 
hazardous materials 

  

7.2 From discharge of sewage or other effluents to 
water or the land (expected mode and place of 
discharge) 

  

7.3  By deposition of pollutants emitted to air into the 
land or into water 

  

7.4  From any other sources   

7.5  Is there a risk of long term build up of pollutants 
in the environment from these sources? 

  

 
8. Risk of accidents during construction or operation of the Project, which could affect human health or 

the environment 
 

S. 
No. 

Information/Checklist confirmation Yes/ 
No 

Details thereof (with approximate 
quantities/rates, wherever 
possible) with source of 
information data 

8.1 From explosions, spillages, fires etc from storage, 
handling, use or production of hazardous 
substances 

  

8.2 From any other causes   
8.3 Could the project be affected by natural disasters 

causing environmental damage (e.g., floods, 
earthquakes, landslides, cloudburst etc)? 

  

 
9. Factors which should be considered (such as consequential development) which could lead to 

environmental effects or the potential for cumulative impacts   with    other existing or planned 
activities in the locality 

 
S. No. Information/Checklist confirmation Yes/ 

No 
Details thereof (with approximate 
quantities/rates, wherever 
possible) with source of 
information data  

9.1 Lead to development of supporting. 
 
lities, ancillary development or development 
stimulated by the project which could have 
impact on the environment e.g.: 
 

Supporting infrastructure (roads, power 
supply, waste or waste water treatment, etc.) 
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housing development 
extractive industries 
supply industries 
other 

9.2 Lead to after-use of the site, which could have an 
impact on the environment 

  

9.3 Set a precedent for later developments   
9.4 Have cumulative effects due to proximity to other 

existing or planned projects with similar effects 
  

 
III. Environmental Sensitivity 
 

S. 
No. 

Areas Name/ 
Identity 

Aerial distance (within 15 
km.) 
Proposed project location 
boundary 

1  Areas protected under international conventions,  
national or local legislation for their ecological,  
landscape, cultural or other related value 

  

2 Areas which are important or sensitive for 
ecological reasons - Wetlands, watercourses or 
other water bodies, coastal zone, biospheres, 
mountains, forests 

  

3 Areas used by protected, important or sensitive  
species of flora or fauna for breeding, nesting, 
foraging, resting, over wintering, migration 

  
 
 

4  Inland, coastal, marine or underground waters   
5  State, National boundaries   
6  Routes or facilities used by the public for access 

    to recreation or other tourist, pilgrim areas 
  

7  Defence installations   

8  Densely populated or built-up area   
9  Areas occupied by sensitive man-made land uses  

(hospitals, schools, places of worship, community 
facilities) 

  

10 Areas containing important, high quality or scarce 
resources 
 (ground water resources, surface resources, 
forestry, agriculture, fisheries, tourism, minerals) 

  

11  Areas already subjected to pollution or  
environmental damage. (those where existing 
legal environmental standards     are exceeded) 

  

12  Areas susceptible to natural hazard which could  
cause the project to present environmental 
problems 
 (earthquakes, subsidence, landslides, erosion, 
flooding or extreme or adverse climatic 
conditions) 

  
 

**** 
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Response for Questionnaires for Research Purpose 

Sr.No 1 2 3 4 5 6 7 

1 Name of 

information 

provider  

Anita 

Chodankar 

Mrs. Reshma 

Kerkar 

Mamata 

Sawant 

Radhika 

Sawant 

Ashok 

Manohar 

Megeri 

Kishore R. 

Kubal 

Shila M 

Kunji 

2 Age  42 48 21 45 43 49 33 

3 Gender – Male 

/ Female 

Female Female Female Female Male Male Female 

4 Family Size  4 6 4 4 4 8 2 

5 Past system 

from Year 2000 

till Year 2016 

and Present 

System of 

garbage 

management at 

home  

Burning of 

dry waste and 

throwing wet 

waste to the 

plants 

Door to Door 

collection of waste 

(Segregated in two 

types only) started 

in 2015, 

previously waste 

(garbage) was 

dumped at a 

destinated site 

from where it was 

picked up by 

Village Panchayat. 

[* Coconut shells 

are collected 

separately and 

given to a local 

person for use as 

final] 

Segregation of 

waste at 

source by 

putting bio 

degradable 

waste to plants 

Past system 

we use to 

throw 

Biodegradable 

waste to plants 

and trees and 

now we give 

all garbage to 

Garbage 

collector 

Present 

system of 

garbage is 

better than 

past system 

Previously 

we used to 

empty our 

garbage at 

certain places 

where big 

dustbins were 

placed. Now 

door to door 

collection of 

garbage is 

started by 

village 

panchayat. 

We give 

garbage to 

the concerned 

Person on 

daily basis 

Past system 

garbage was 

thrown 

anywhere. 

Present 

system- 

segregation 

of wet and 

dry waste 

collection of 

garbage is 

done in each 

house 
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6 Past system 

from Year 2000 

till Year 2016 

and Present 

System of 

garbage 

management in 

village 

panchayat  

Collection of 

garbage door 

to door 

2000 to 2015- 

Village Panchayat 

collected 

accumulated 

waste from 

common waste 

dump sites. 2015 

onwards- Door to 

door collection of 

waste started [two 

way segregation 

only] 

People use to 

throw garbage 

in river and 

water drain. 

They continue 

to do so but at 

less rate 

because of 

door to door 

collection of 

waste 

Before people 

use to dispose 

of their 

garbage at the 

backyard or a 

river, now 

most of them 

give it to 

garbage 

collector and 

some continue 

to throw 

Good 

everyday 

garbage has 

been 

collected on 

daily basis 

Penha de 

Franca 

Village 

Panchayat 

started door 

to door 

garbage 

collection 

since last two 

years for that 

charges are 

being levied 

  

  Specific 

Information in 

addition to 

above for 

better 

understanding 

of the problem 

  All the dry waste 

including- paper, 

metal, plastic, 

glass is collected 

separate and wet 

waste- food waste 

where even sorted 

plastic is dumped 

by the residents of 

Penha-de-Franca 

    1. Garbage 

collector 

should wait 

till everybody 

gives the 

garbage 2.He 

should come 

7am not when 

all are 

sleeping. 3. 

Bins should 

be kept 

around the 

society area 

For so many 

years no body 

was serious 

about the 

issue. Now 

awareness is 

at war footing 

Avoid usage 

of plastic 

bags for 

shopping 
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7 What was 

ancestral or 

traditional 

method of 

garbage 

disposal in 

your area?  

People use to 

dispose their 

garbage at 

home only 

rather than 

littering or 

accumulating 

In my ancestral 

village (Velim- 

Salcete) 20-25 

years earlier, 

hardly any waste 

(paper & plastic) 

was generated. 

Waste was 

consumed by pet 

animals and 

crows. Plastic 

food old 

newspapers paper 

and glass was 

collected or 

purchased or 

bartered. 

People use to 

segregate 

garbage at 

source and 

very few used 

to dispose in 

the river or 

water drain 

People use to 

burn dry waste 

and throw wet 

waste in 

backyard to 

trees 

Garbage 

dumping at 

particular 

place 

People use to 

throw 

garbage in 

open spaces. 

Few people 

use to throw 

it in dustbins 

The dry 

waste was 

mostly 

burned wet 

waste was 

either fed to 

animals or 

put as 

manure for 

plants 

8 When did you 

feel that the 

garbage 

handling, 

disposal or as 

problem 

became 

prominent? 

Which year 

approximately?  

2007 Garbage as a 

problem started 

around 1990's but 

has become very 

pronounced since 

2000, specially 

with increase in 

apartment style 

housing, Mega or 

super marts using 

plastic packing 

material and 

consumption 

pattern of public 

2006 around 2005 2003 onwards As far as 

Porvorim is 

concerned, 

population 

increased like 

anything 

since last 10 

years. New 

constructions 

came up and 

garbage 

problems 

became 

worst. 

The more 

advance we 

become, we 

end up 

making more 

garbage. First 

we use to use 

cloth bags for 

vegetable 

shopping and 

now we use 

plastic and 

then end  up 

throwing it in 

the dustbin 
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9 What is the 

cause of 

problem 

according to 

you? 

Over 

population 

and housing 

projects 

Manufacturing 

and packers of 

consumables use 

plastic in 

discriminately and 

have no 

responsibility 

towards the waste 

so created 

(including pet 

bottles large 

quantity of 

thermocol 

(polystyrene) used 

etc.) 

Many Housing 

Complexes 

without 

Garbage 

Management 

People 

learning in 

urban areas 

does not have 

adequate place 

to throw 

garbage. 

People doesn’t 

has a sense of 

self 

responsibility 

1. People are 

not aware 

about types of 

waste 2. Even 

if they are 

aware they 

don’t won’t to 

segregate 3. 

Careless 

about disease 

which is 

spread 

through it 

1. No Proper 

Management 

2. Landfill 

site is a mist. 

Till date not 

identified 3. 

If possible 

garbage 

treatment 

plant 

Lack of 

disposal 

plants. The 

main cause 

is dry waste 

which is non 

degradable 
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10 What could be 

the best way to 

solve the 

problem, 

according to 

you? 

by Self-

Management 

1) Avoid 

Manufacturing 

smaller bottles 

(pet bottles of less 

volume capacity 

250 ml) instead 

higher volume 

500ml or more 

should be 

encouraged. 2) 

Packaging 

material should be 

eco-friendly (Card 

board egg cases 

for example 

instead of plastic). 

Consumables 

(fresh like eggs, 

mushrooms, fruit 

etc. should not be 

pre-packaged by 

retailer in paper 

bags or paper 

packaging as 

required- this will 

decrease the 

amount of 

packaging 

material as well as 

packer (one 

person) will be 

employed. The 

manufacturers 

should be made 

If people start 

self-

segregation of 

river waste 

I think every 

person should 

dig a pit and 

throw their 

wet waste in it 

and dry was 

should be 

given to the 

paper, plastic 

collectors. 

1. Awareness 

should be 

spread among 

the people 2. 

Garbage bins 

should be 

provided to 

every society 

3. Waste 

Management 

programs 

should be 

conducted 4. 

He should 

collect the 

garbage door 

to door and 

not whistling 

in the society 

for few 

minutes 

1. Plastic bins 

should be 

provided for 

housing 

board 

colonies. So 

that wet and 

dry garbage 

could be 

accumulated 

separately 

and source. 2. 

Garbage 

treatment 

plant 

Have 

disposable 

plants for 

dry waste as 

wet waste 

can be used 

to make 

manure for 

plants 
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responsible to 

collect back the 

packaging or at 

least most of the 

packaging 

material specially 

manufacturers of 

chips and other 

edible products, 

special collection 

points may be 

assigned for the 

same.[ soiled 

paper waste and 

food waste is 

composted 

(remains of food 

after crows have 

consumed it). 3) 

Plastic bags are 

collected and 

given to local 

Grocer for reuse. 

4) Tried collecting 

milk packets 

(empty); due to 

space constraints 

the same are given 

to collector along 

with other 

garbage. 
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11  Is there any 

effort taken by 

you, or anyone 

else in your 

area, according 

to you? What 

was the 

outcome of the 

effort? 

Door to Door 

collection has 

reduced waste 

or garbage 

accumulation 

Waste to be 

segregated into 

more and more 

different fractions 

(instead of just 

wet and dry 

waste). This will 

make recycling 

more efficient. 

Neighbours used 

to give the wate 

without 

segregation. The 

waste collector 

has been informed 

not to collect 

unsegregated 

waste. This 

compels the public 

to segregate at 

least into wet and 

dry waste 

Village 

Panchayat 

door to door 

collection of 

garbage  

Panchayat has 

set up garbage 

treatment plant 

Every year as 

a society we 

come together 

and clean our 

surrounding 

area. Which 

creates the 

healthy 

environment 

Previously 

people use to 

throw 

garbage in 

open space. 

Now since 

there is 

awareness 

people give it 

to the person 

who comes 

for collection. 

Village 

Panchayat is 

doing efforts 

Very Few 

people take 

the initiative 

to segregate 

dry and wet 

waste. 

People still 

mix it and 

give  

12 Did you feel 

that enough 

efforts are 

taken by your 

local governing 

body? 

yes Yes. Door to door 

collection of 

segregated waste 

was a good step 

Yes I think that 

local 

governing 

authority is 

acting at its 

best but yet 

it’s not 

working 

No Yes. Even 

local MLA 

consistent 

about solving 

problem. He 

raised issue 

in Assembly 

also 

They are 

trying their 

best but it all 

will be 

possible 

with the 

support of 

the people 
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13 Do you feel 

that efforts are 

taken by your 

local governing 

body will 

become 

successful? 

Yes if 

cooperation of 

people is 

given 

Yes. But support 

of public is 

equally important. 

Some garbage is 

still thrown in 

some open spaces 

in my locality 

Yes, If people 

Participate 

it has reduced 

waste, but 

people still try 

to litter which 

makes the 

work difficult 

May be 1. Landfill 

site is a must 

2. Garbage 

treatment 

plant is also 

need of hour 

Let’s hope 

for the best 

14 How much 

garbage 

approximately 

is generated 

daily from your 

house? In Kgs.  

1 Kg Wet waste less 

then 1/4th Kg Dry 

waste- one per 

week 

1 kg Wet and dry 

waste may be 

a Kilo or less 

1/2 - 1 Kg Maximum 

one to one 

and half kg 

1,2 kg wet 

waste 

  do you 

segregate at 

source? Yes / 

No, If no, then 

Why?  

Yes yes I seggregate 

and compost too 

Yes Yes Yes we do 

segregate the 

garbage 

Yes. Separate 

Plastic bags 

are used for 

wet and dry 

garbage 

yes 

  How many 

categories do 

you segregate 

and which are 

they?  

Two (Dry and 

Wet) 

1. Food waste, 

shell fish, 

vegetable stalks 2. 

Plastic 3. 

Newspaper and 

Cardboard 

packaging given 

for recycling 

4.Harzadeous 

battery (cells) are 

collected in a 

plastic bottle once 

full it is placed 

with dry waste 

Dry and wet 

waste 

Wet and dry 

waste may be 

a Kilo or less 

Dry and wet two- wet and 

dry 

Dry and wet 

waste 
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  Do you feel that 

segregation at 

source is 

important? 

Why?  

Yes, reduces 

garbage issues 

Yes, Segregation 

is very important. 

Now more 

fractions like 

glass, plastic will 

be collected 

separated so this 

will help in 

management of 

the waste 

yes Yes it is 

important it in 

turns reduces 

the garbage 

out let 

problem 

Yes. It is very 

important 

Yes. But at 

the same time 

Village 

Panchayat 

should 

provide 

separate 

dustbins as 

they are 

charging us 

Yes. Of 

course its 

important as 

the dry 

waste can be 

put directly 

in the plant 

for disposal 

15 What is your 

prediction for 

future of 

garbage 

problem in 

your area? 

I think people 

will learn to 

segregate 

Still awareness is 

required, but 

village panchayat 

is doing a good 

job with help of 

GWMC 

I think people 

won't realise 

that garbage is 

a issue and 

they will 

continue 

I think people 

should stop 

throwing 

garbage in 

river 

It should be 

free garbage 

area. Healthy 

surrounding 

The way 

constructions 

are carried up 

it will be 

worsened 

We are 

Improving 

16 Do you feel 

that public 

participation is 

necessary for 

the success?  

Yes Yes public 

participation and 

support is required 

Yes very 

important 

Yes it is very 

important 

Yes it is very 

important 

Yes, for that 

awareness is 

important at 

the level of 

government 

also. Govt. 

can’t be a 

spectator 

Of course 
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  Any other 

important view 

or expectation 

regarding 

garbage issue?  

  More composting 

units or 

knowledge can be 

provided to 

Housing Societies 

so that less wet 

waste is generated 

and compost can 

be utilised for 

gardening. The 

Housing Societies 

can be encouraged 

by providing 

subsidised units, 

local grocers and 

markets should be 

encouraged to use 

biodegradable 

packing material 

instead of plastic 

  There is a 

need for a 

people to 

understand 

that garbage is 

a problem and 

given their 

participation 

How the 

garbage does 

financially 

managed 

which should 

be addressed 

to the people. 

Garbage 

collection 

should not go 

more than the 

house tax 

which we are 

paying. They 

should 

provide us a 

proper system 

1. Ban on 

Plastic Bags 

below 40 

micron 

should be 

implemented 

strictly 2. 

People 

throwing 

garbage at 

open space 

should be 

penalised. 

Legislation is 

required for 

that purpose. 

I would 

prefer more 

disposal bins 

on shopping 

streets and 

beaches 

where 

people tend 

to throw 

more plastic 

 



The History of Waste 

Do you want to be a garbologist? 

By Roberta Crowell Barbalace  

Kenneth Barbalace. The History of Waste. EnvironmentalChemistry.com. Aug. 2003. Accessed on-line: 

10/12/2017,https://EnvironmentalChemistry.com/yogi/environmental/wastehistory.html, 

(https://environmentalchemistry.com/yogi/environmental/wastehistory.html) 

The study of garbage has given us much insight into civilizations of yesteryear. It has been instrumental in 

solving crimes. It has even resulted in the fall of an American president.  

Humans are by their very nature careless with trash. It is not a trait of the 20th century. Garbologists have 

discovered that people let trash fall where it may.  

As the timeline of garbage history suggests (below), there has been a problem of trash from man's earliest time. 

Four basic means of dealing with trash have been used over and over in history. 1. Dumping 2. Burning 3. 

Recycling 4.Waste minimization  

The Mayan Indians of Central America had dumps, which exploded occasionally and burned. They also 

recycled. Homemakers didn't sweep trash under their rugs. Some was trampled under foot and some was swept 

into corners. When it got too deep, they would bring in dirt to cover it.  

Some cultures were very wasteful, considering everything disposable. Many Mayan sites demonstrated such 

careless consumption. Consumption and waste of resources is probably related to supply available more than 

any other factor. When gasoline is plentiful and cheap, automobiles get larger (nobody is thinking about future 

supplies). When it becomes scarce and expensive, automobiles get smaller.  

Trash has played a tremendous role in history. The Bubonic Plague, cholera and typhoid fever, to mention a 

few, were diseases that altered the populations of Europe and influenced monarchies. They were perpetuated by 

filth that harbored rats, and contaminated water supply. It was not uncommon for Europeans to throw their 

garbage and even human wastes out of the window. They figured that stray dogs would eat whatever they threw 

out.  

How does the waste we toss today compare to the waste that was thrown away by other civilizations? It is hard 

to be specific. Until recently trash quantity was calculated by volume not weight. Volume is dependant upon 

how much the trash is compacted. Weight is influenced by moisture content, which varies greatly depending 

upon climate and weather conditions. The various studies that have been conducted vary too greatly to get a 

clear picture of per capita refuse per day.  

Studies fail to substantiate the notion that Americans are more wasteful than similar civilizations of the past. 

Note that the nature of the waste varies greatly from one civilization to another. There is an archeological 

account of Native Americans in Colorado about 6500 BC who killed 200 buffalo in one day and butchered 150 
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of them, carrying away enough meat to feed 150 people for 23 days. They left the remains behind (some 18,380 

pounds of bones, which had remained for 6500 years. Soft tissue had decomposed years ago). 150 modern day 

Americans would produce about 14,150 pounds in 23 days, most of which would have decomposed rapidly. 

Based on the weight of the bones that remained, the Native Americans in that clan produced about 5.3 pounds 

of waste a day as compared to 2.5 pounds a day, which is a moderate figure for middle class American 

consumption.  

A Timeline of Trash 

Date Location Notes  

6,500 BC 
North 

America 

Archeological studies shows a clan of Native Americans in what is now 

Colorado produced an average of 5.3 pounds of waste a day.  

500 BC Athens Greece 
First municipal dump in western world organized. Regulations required waste 

to be dumped at least a mile from the city limits.  

New Testament 

of Bible 

Jerusalem 

Palestine 

The Valley of Gehenna also called Sheoal in the New Testament of the Bible 

"Though I descent into Sheol, thou art there." Sheoal was apparently a dump 

outside of the city of that periodically burned. It became synonymous with 

"hell."  

1388 England English Parliament bars waste dispersal in public waterways and ditches.  

1400 Paris France Garbage piles so high outside of Paris gates that it interferes with city defense.  

1690 Philadelphia 
Rittenhouse Mill, Philadelphia makes paper from recycled fibers (waste paper 

and rags).  

1842 England 
A report links disease to filthy environmental conditions - "age of sanitation" 

begins.  

1874 
Nottingham 

England 

A new technology called "the Destructor" provided the first systematic 

incineration of refuse in Nottingham, England. Until this time, much of the 

burning was accidental, a result of methane production.  

1885 
Governor's 

Island NY 
The first garbage incinerator was built in USA (on Governor's Island in NY)  

1889 
Washington 

DC 

Washington DC reported that we were running out of appropriate places for 

refuse (sound familiar?).  

1896 United States 
Waste reduction plants arrive in US. (for compressing organic wastes). Later 

closed because of noxious emissions.  

1898 New York 
NY has first rubbish sorting plant for recycling (are we reinventing the 

wheel?).  

Turn of Century   
By the turn of the century the garbage problem was seen as one of the greatest 

problems for local authorities.  

1900   

"Piggeries" were developed to eat fresh or cooked garbage (In the mid-50's an 

outbreak of vesicluar exenthama resulted in the destruction of 1,000s of pigs 

that had eaten raw garbage. Law passed requiring that garbage had to be 

cooked before it could be fed to swine).  

1911 
New York 

City 

NYC citizens were producing 4.6 pounds of refuse a day (remember the Native 

Americans from 6500 BC mentioned above?).  



A Timeline of Trash 

Date Location Notes  

1914 United States there were about 300 incinerators in the US for burning trash.  

1920's   
Landfills were becoming a popular way of reclaiming swamp land while 

getting rid of trash.  

1954 
Olympia 

Washington 
Olympia Washington pays for return of aluminum cans.  

1965 United States The first federal solid waste management laws were enacted.  

1968   By 1968 companies began buy back recycling of containers.  

1970 United States 
The first Earth Day was celebrated, the Environmental Protection Agency EPA 

created and the Resource Recovery Act enacted.  

1976 United States 

In 1976 Resource Conservation and Recovery Act (RCRA) was created 

emphasizing recycling and HW management. This was the result of two major 

events: the oil embargo and the discovery (or recognition) of Love Canal.  

1979 United States The EPA issued criteria prohibiting open dumping.  

Today   The list goes on and on.  

Related Resources 

• Guide for Handling Household Chemicals  

Things you can do to make your home safer.  

• Protecting Wildlife from Trash  

Many solid waste companies and municipal landfills have the situation well in hand; do you?  

• How Well Do You Know Recycled Paper  

Just like anything else, the recycled paper you buy may not always be what it seems.  

• Plastics - From Recycling Bin to New Product  

If a plastic makes it into the recycling loop, it will go through many processes before it emerges as a 

recycled product.  

• RoHS: Europe's Initiative to Control Technological Waste  

What will be done with the debris of the information age? The European Union (EU) member states are 

taking action and holding manufacturers responsible for the hazardous materials in their products. 

 

 

 

 

 

 

 

 

 

 

 



Question

Male Female

2 5

Range Average

21 to 49 34

Range Average

02 to 08 5

5 Past system from Year 2000 till Year 

2016 and Present System of garbage 

management at home 

Past system from Year 2000 till Year 

2016 and Present System of garbage 

management in village panchayat 

Specific Information in addition to 

above for better understanding of 

the problem

7 What was ancestral or traditional 

method of garbage disposal in your 

area? 

Range Average

2000 to 2007

9 What is the cause of problem 

according to you?

10 What could be the best way to solve 

the problem, according to you?

11  Is there any effort taken by you, or 

anyone else in your area, according 

to you? What was the outcome of 

the effort?

Remarks Average 

Government 

trying to solve 

but no 

outcome

Yes

Evaluation of Selected Representative Questionnaire Response

8

Better at present

Better at present

Dispose garbage in pits ( by less 

than 5% people) rest in open 

and burning of non 

degradable waste

Appreciable inputs are received 

and included in the contents of 

thesis

6

2

3

4

Commom approach - door to 

door collection of waste

12 Did you feel that enough efforts are 

taken by your local governing body?

Response

Proactive public

Overall failure (both govt and 

public)

When did you feel that the garbage 

handling, disposal or as problem 

became prominent? Which year 

approximately?  

Gender

Age Group

Family Size
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Remarks Average

Public 

corporation 

and support 

needed

Yes

Range Average

0.5 to 2 kg 1 kg

do you segregate at source? Yes / No, 

If no, then Why? 

How many categories do you 

segregate and which are they? 

Do you feel that segregation at source 

is important? Why? 

15 What is your prediction for future of 

garbage problem in your area?

Do you feel that public participation 

is necessary for the success? 

Any other important view or 

expectation regarding garbage issue? 

How much garbage approximately is 

generated daily from your house? In 

Kgs. 

Do you feel that efforts are taken by 

your local governing body will 

become successful?

13

Yes

14

Awareness needed

Yes

Inputs given are reflected in the 

concluding contents 

16

Yes

Two categories -Dry and Wet
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  Other Important Internet links (URLs) and sources of information for photos, images and other matter:  
STAP Marine Debris : http://www.thegef.org/gef/sites/thegef.org/files/publication/STAP%20MarineDebris%20-
%20website.pdf 
US EPA Marine debris in the North Pacific 
http://www.epa.gov/region9/marine-debris/pdf/MarineDebris-NPacFinalAprvd.pdf 
UNEP Marine litter – a global challenge 
http://www.unep.org/pdf/unep_marine_litter-a_global_challenge.pdf 
Plastic Ocean report 
http://www.unep.org/regionalseas/marinelitter/publications/docs/plastic_ocean_report.pdf 
CZC 2000 paper 
http://www.unep.org/regionalseas/marinelitter/publications/docs/czc2000_paper.pdf 

  Other Important Reference Sources - UNEP report, 1996, Central Public Health Govt. of India 

(http://cpheeo.nic.in/swm.aspx), Information collected from GSPCB and Govt. Depts. Personally as well as by 
verbal Interaction. Govt. of Goa Website - URL is https://www.goa.gov.in/,  

Note: If name of any author or mention of study is found in thesis and is not included in references, then it is 
due to reason that the contents or statements of that study are not included in the thesis. Researcher has 
included all the references and the names of authors mentioned in publications. Besides references, there are 
numerous teachers, trainers, thinkers and speakers who have inspired and enriched the researcher through their 
thoughts, deliberations and actions during academic, professional training, state/national/international forums 
and during interaction. Sincere acknowledgement is extended to all of them. Wherever page and line numbers 
are not mentioned, they are from website and dynamic form of contents but sources are same as mentioned. In 
few instances details of references are repeated in thesis body for convenience of reader. Proper permissions 
have been obtained wherever information is accessed from submitted reports by agencies and from eminent 
scientists. However such content is shorter than a paragraph (30 lines). 
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