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Chapter | — 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

15 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 km? 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.Ime.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.
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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.
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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.

I , ‘ I 3 !
Fishing 20m buffer at  Erosion prone Rocky cliffs River/creek Turtle nesting sites

spaces entry points areas
|:]- Area available for Tourism

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

12| Page



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

Land Use in Goa State
Land Use Area (in thousands) |Percentage
(ha)

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 1.00 0.28
lands

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

Table 1
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Land Use in Goa State Area (in
thousands) (ha) 370.00

>

= Reporting area for land utilization
m Forests
Not available for cultivation

= Permanent pastures and other grazing lands

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
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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 km? (1,430 sq mile). Goa lies between the latitudes
14°53'54" N and 15°4000” 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 Accretion Stable Length | Total Length
Length(km) Length (km) | (km) (km)
Goa 27.03 46.98 81.38 155.39
Length does not include river mouth, creeks etc.
State Area Under Area Under Net gain/ loss
Accretion Erosion (Sqg km)
(Sg km) (Sg 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 Il 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
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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.
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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)

$Socorro

a

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 Obijectives:

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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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.

LITERATURE ([PRADIP VITHAL SARMOKADAM |PH.D [Sheet No: -

SURVERY

Topic - DEVELOPING MODEL FOR SUSTAINABLE SOLID WASTE Date : 15th August 2013
MANAGEMENT AT VILLAGE PENHA DE FRANCA - EMPHASIS ON

ECOSYSTEM PRESERVATION IN AND AROUND PORVORIM - GOA Alphabet : E

Name of book Environmental Economics - In theory and practice

Name of the Nick Hanley- University of Stirling, Jason F. Shogren — University of Wyoming and Ben White —
Author University of New Castle upon tyne

Publication & Macmillan India led. 1999 (reprinted) by permission |P / U/ Thesis (Grad / Masters/ Ph.D /
other details Copyright licensing Agency 190, Tottenham Court | Dissertation / Others

Road, London WIPGHE )

Summary of contents

Page No & Line

No

Page 3, line 1 Economy Environment Interaction fig 1.1

Page 2, line 24 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.

Page 2, line 32 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.

Page 3, line 8 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.

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

acknowledgement.
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2.2 Introduction to the study area:

INDIA

i

STUBY AREA —

oy
\SPENNE
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VS FRANC /
\ /
} [

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:qﬁ/Porvorim, pronounced /porvori/) 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
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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)

Socorro
‘Penhade Franca

‘Donwaddo, Salvador Do Mundo. Bardez

{Choraoy

fAlto Rorvorim

e
Nerer A
petem Porvorim

Reis Magos

Chimbel

Google Earth Image Showing Mandovi River & Study Area in the North (Enlarged copy
placed at M2& M3)
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Few Prominent Educational and other Government Institutes in Porvorim

Sr. No. |[Name of Institution / Body

1 Goa Legislative Assembly & Secretariat Complex

2 Directorate of Education

3 Goa Board of Secondary and Senior Secondary Education

4 Directorate of Technical Education

5 Campus of Water Resources Dept.

6 Campus of Porvorim Police Station

7 Campus of Goa Housing Board

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

9 Capus of Goa Cricket Association

10  |Campus of Institute of Hotel Management, IHM

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

1 Prabodhini Higher Secondary School

12 |ACDIL High School

13 [Holy Family High School

14  |Teachers Training College

15 |Thomas Stefens Konkani Kendra

16  [Sanjay School for the disabled

17  |Dattaram Chopdekar High School

18 |Gnyan Vikas High School

19  |Working Womens Hostel

20  |Campus of Father Pillar Seminary Near Porvorim Police Station

21  |Mall de Goa - Huge mall on highway side

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

22 kingdom, Chubby Chicks, etc.

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

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

24 Gadge Maharaj Hall, etc.

Many private hospitals such as Chodankar Nusring Home, Goa Scan Centre, RG
25  |Urology and laparoscopy hospital, IMJ Hospital, Bhale Hospital, Dr. Kgig]iisp Igr;3 e
Chandrashekhar Naik's Hospitals, Accupuncture Hospital of Dr. Prabhu, etc.




General information about Village panchayat Penha de France is as follows:
VP PENHA DE FRANCE

1) Total No. of wards- 11 23) No of petrol pumps-4

2) Population- 15375(2002 census) 24) No of Govt. hospitals-0
3) No of males-8199 25) No of industries- 2

4) No of females- 7176 26) No of disabled schools- 1

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 Population / Density

17) No of sluice gates- 1 2001- 15377 /2001- 2837 (people/ sq.m)

L 2021- 27274 / 2021-5032
18) No of fishing jetty- 1

As per Regional Plan 2021 projections, (Source:
19) No of gardens- 4 VP Penha de Franca)

20) No of community halls-1
21) No of play grounds- 1
22) No of crematoriums- 1
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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.

y ECO SENSITIVE ZONES OF GOA L

Above shown is the map of Eco-Sensitive Zones of Goa
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Coastal Zone Information System

(Goa State)
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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

MAP :
B1

DRAFT REGIONAL PLAN FOR NORTH GOA DISTRICT

SREE o
B o

‘TASK FORCE FOR REGIONAL PLAN 2021

| DRAFT REGIONAL PLAN FOR NORTH GOA DISTRICT
DRAFT REGIONAL PLAN
FOR GOA-2021 (ORPG-21)

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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DRAFT REGIONAL PLAN FOR GOA-2021
BARDEZ TALUKA .
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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.

40 |Page



PENHA-DE-FRANCA PANCHAYAT
BARDEZ TALUKA
s 5000

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 I1)
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Above shown is the map showing direction of slopes in % in the study of area

Enlarged copy placed at M9
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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:

Study area is representative in several ways and the lessons learnt here have greater
applicability to rural, semi urban as well as urban areas.

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.

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.

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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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.

. 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.

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

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.

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 (\VVP) 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.

Analysis of Landuse in VP Penha de Franca Area
Sr. No. Type of Land - Use Ziggentage of Total
1 Mangrove Areas 0.44
2 Paddy Fields / Khazans 1.05
3 Rivers / Nallahs / Ponds 60.20
4 Orchards 0.63
5 Natural Cover 2.28
6 Private Forests 4.32
7 No development slopes 3.28
8 Settlement Areas / Existing Retained 24.04
9 Institutional Zones 3.02
10 |Commercial Zones 0.70
11 Industry 0.04
Grand Total 100.00
Source - Regional Plan 2021 maps, areas calculated using AutoCad

Table 2
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Percentage of Total Area

® Mangrove Areas
M Paddy Fields / Khazans
M Rivers / Nallahs / Ponds
H Orchards
B Natural Cover
M Private Forests
No development slopes
m Settlement Areas / Existing

Retained

M Institutional Zones

B Commercial Zones

M Industry

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%.
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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 towart

On the other side
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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 0f1986) 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 I11)
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Flora & Fauna from study area: Below given are some of the findings during site visits.

Flora:
1) Celosia argentea 16) Pennisetumsetaceum
2) Sidaacuta 17) Eclipta prostrate
3) Sidacordata 18) Desmodiumheterocarpon
4) Chromolaenaodorata 19) Dryopteris sp.
5) Mimosa pudica 20) Passiflorafoetida
6) Rhizophoramucronata 21) Ipomoea marginata
7) Rhizophoraapiculata 22) Cajanusscarabaeoides
8) Sonneratiacaseolaris 23) Aervajavanica
9) Avicennia officinalis 24) Lantana camara
10) Avicennia marina 25) Cayratia trifoliata
11) Excoecariaagallocha 26) Cassia tora
12) Acanthus ilicifolius 27) Alternanthera sessilis
13) Derris heterophylla 28) Clerodendruminerme
14) Helicteresisora 29) Eclipta alba

15) Spondias sp.
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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

Mud lobster mound
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Tirafal Zanthoxy lumrhetsa (limonella): Curry fruits

Large Egret, Ardea Alba in Penha
de Franca, mangrove area.
Background shows just upcoming

tender mangrove plants.

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

Brahmini kite, Haliasturindus
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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 picturesqgue 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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P/ ¢ A s

Above photograph shows manqrové 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.

7,
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Mangroves near the Mandovi Bridge are shown below:
& : \ - ‘»

Bate . QRS L a3 % )

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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Avicennia Alba

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 1V) the areas that lie within 100 m from High Tide Level (HTL) of River Mandovi and
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falls under No Development Zone (NDZ); The khazan areas falls under CRZ l,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.

Page 68 of 223



Importance value index (IVI1): 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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Mangrove Food Cycle

Mangroves
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(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)
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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 15°3020 and N 15°30'22and

Longitudes E 73°49'56 and E 73°5022

NOAA Estuarine Bathymetry | /

o Click for more information
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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 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

1

Zal

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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Whip Fin Fish Lady Fish

Croaker Fish

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.
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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 111 — 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 URLSs and references is given in list of references.
Methodology:
Coursework was successfully completed and certificate was received dated 15" February 2013.
After completion of coursework, literature review and compilation of field observations
commenced. Some main sources are as given below.
[1 Information downloaded from various important websites. Their records are
maintained with URLs (Universal Resource Locators) and date of download.
[1 Referred the books related to the research topic.
[1 Referred to the research articles, thesis and journals to explore existing work
already carried out in this field.
[1 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.
(1 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.

More legislation like Rural Garbage Scheme 2005 and other related acts were studied.
Researcher interacted with more individuals working in this field in social as well as
administrative areas dealing with solid waste in Goa and elsewhere.

Additional information along with survey map of complete village is studied and
compiled.

Developing working model by identifying & defining locality specific stakeholders.

More legislation like Municipal Solid Waste Act 2000, Rural Garbage Scheme 2005 and
other related acts were studied.

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.

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, | 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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10.

11.

12.

13.

14.

15.

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.

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.

Starting implementation of working model by involving all the stakeholders.

Further understanding practicalities of local legislative framework.

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.

Practical observations, reports, analysis of observations started.

Successful implementation of existing working model by involving all the stakeholders.
Further improvising model by incorporating the better practices.

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.
Practical observations, reports, analysis of observations started.

In addition to the daily presence on site for project supervision, | started meeting other

project managers facing various issues, Village Panchayat member especially Shri.
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16.

17.

18.

19.

20.

21.

22.

23.

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.

Evaluation of issues and positive points in implementation of existing working model by
involving all the stakeholders.

Further improvising model by incorporating the findings after consulting the
stakeholders, mainly village panchayat members.

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.

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).

Practical observations, reports, analysis of observations started.

Overall ecological set up of the study area, digitized scanned map and general
information is compiled. Various ecological features including mangroves are described.

Finalized points regarding implementation of waste management working model by
involving all the stakeholders, were listed.

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@amail.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
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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 1V — 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

4.5  Extent of outreach of solid waste from space to ocean bottoms

4.6  Historical Overview of Solid Waste Management

4.7  Various solid waste management methods and technology options

4.8  Significant features, topography and photographs of study area

4.9  Significant issues featuring in the study area

4.9.1 Ongoing construction of third Mandovi Bridge

4.9A Pollution and solid waste management problem in the study area

4.9B Extent and nature of the problem

4.9C Photographic report and presentation of solid waste management problem
in area.

49D Understanding the stakeholders in the society pertaining to the problem

49E Public health considerations

4.9F Pilot Project at Penha de Franca village Panchayat Ward no 8

4.9G Economic model and cost working at SWM pilot project:

4.9H Situation after inception of pilot project

4.9-1 Salient features of the pilot SWM project at VPPDF

4.9-J  Significant project memories and events

4.9-K Data analysis and substance of lessons learnt

4.9-L Compost Dynamics

4.9-M Review of newspaper / media and Analysis of questionnaires

4.9-N  Presentation and analysis of working economic model

4.9-O Selected newspaper clips about the SWM pilot project
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4.1 Solid waste situation

TP

Above photographs show signific
Below given are few pics of solid waste problem observed by researcher elsewhere in different
situations and the ways in which it is dealt.

Fi2 B
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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.

il

%]

SHIMLA IS OUR CITY

& i1 sTARTS WITH US..

2

LETS PUT THE GARBAGE IN THE
DUSTBIN ONLY
Litteving of garhiage is punishable with fine upto Rs. SO0/

General Introduction.

“Large Marine Ecosystems (LMES) are relatively large areas of ocean space of approximately
200,000 km? or greater, adjacent to the continents in coastal waters where primary productivity
is generally higher than in open ocean areas.” (Source: http://www.Ime.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” *—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 - 1bid.)

“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
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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.”

TABLE 14
! Methane Emissions from ~ | % Methane from Disposal
Landfill Met hane Country Post-Consumer Municipal G?&"""&“ G‘;)E(::’é:":: Sites Relative
Emissions and Total Waste Disposa* (MtC0,¢) 2 CH N z to Total GHG Emissions

GHG Emissions for .
Selected Countries 22! 16 659 2.4%

China 45 3,650 1.2%
India 14 1,210 11%
Mexico 3 383 8.1%
South Africa 16 380 4.3%
*EPA 2006a.
**UNFCCC 2005.

(Source: World Bank 2012, GRSWM)

Figure 2: Key waste types

« Commercial and residential wastes generated in a * Any waste which is generated during the diagnosis,
municipal or notified areas, excluding industrial hazardous treatment or immunization of human beings or
wastes but including treated bio-medical wastes. animals or in research activities pertaining thereto

» Governed by the Municipal Solid Waste or in the production or testing of biologicals.
Management and Handling Rules, 2016 * Govemned by the Bio-Medical Waste

Management Rules,2016

Municipal solid Bio-medical
waste Waste

» Attributes to waste material
produced during the industrial
activity.

# Can be Hazardous as well
Non-Hazardous in nature.

* Governed by various rules
based on the type of waste.

* \Waste generated from indiscriminate
use and disposal of plastic in to the
physical environment leading to
water, soil and air pollution

Industrial Waste Plastic
e categories waste

* Governed by the Plastic Waste
Management Rules 2016

+ Waste either generated from
residential, commercial or industrial
activity.

+ Attributed to its qualities — ignitability,
caorrosively, reactivity, toxicity.

* Governed by the Hazardous and Other Wastes
(Management and Transboundary Movement) Rules, 2016

e 2-waste' means electrical and electronic
equipment, whole or in part discarded as
waste by the consumer or bulk consumer
as well as rejects from manufacturing,
refurbishment and repair processes.

e Governed by the E-waste (Management), Rules 2016

( 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)

2500

2000 —_—

1500 +—

@ Year

B Urban population in million
1000 +—

N n
. HE BN =

1 2 3 4

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

Percentage
Description

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

Composition of Municipal Solid Waste
Percentage by Weight

M Vegetable, leaves

Miscellaneous
12%

B Grass

1 Paper
Vegetable, leaves
40%

m Plastic
m Glass/ceramics
Stones/ashes \\ Metal

42% M Stones/ashes

Gla Metal mics H Miscellaneous
1%
. W Source - CPCB
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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)

Population Present, as per 2001 census 1,347,668
Literacy rate B2 %

Area in Square kilometers 3,702

Present MSW in T /day 193,00 T /day
No of Corporations 01

Mo of Councils 13

Projections of MSW up to 2033 by GSPCB is as given in below table

Total MSW
Year Population

(MT/day)
2008 1500000 375+
2013 1650000 412
2018 1815000 453
2023 1995000 498
2028 2195000 548
2033 2415000 603

* 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)

Population Waste [
City
(2008) Day MT
MNorth Goa
Panaji 69790 50
Mapusa ADAET 24
Pernerm 5289 0.5
Ponda 17713 B
Valpaol 7917 2
Bichalim 14913 5
Sangquelim 11191 3
167300.00 90.50
South Goa
Margao 78382 50
Mormugao (Vasco) 97154 45
Quepem 12573 1.0
Cacora-Curchorem 21407 3.0
Canacona 11501 1.5
Cuncolim 15860 0.5
Sanguem 6173 1.5
243450 102.50
Total 410750.00 193.00

Physical composition of MSW as per GSPCB for Panjim City is given in below table

Percentage of

Constituent Type Constituents

Paper/Straw /Baggasse 18
Plastics 5.5
Glass 2.5
Metals 0.8
Rubber and Leather 2.2
Rags /Cotton waste /fabric discards 1.0
Wooden matters, garden wastes/ timber/ leaf letter 18
Coconut husk 3

Food waste 34
et 15

Page 103 of 223



Physical composition of MSW as per GSPCB for Panjim City is given in below table

Parametirs Values
Moisture of biodegradable waste 735

PH il.bB
Volatile matter 550 C Variable
Carbon 50 %
Mitrogen 6.51
Phosphorus as P205 0.83
Potash as K20 1.70
C/M Ratio 15-25
HCV (Kcal fkg) Variable

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

Categories of wet waste
(average of 5 months)

SHELLS
2%

IMPURITIE
S
3%

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,-

(@) 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 sgm 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 Indial7. 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 1, 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 s 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 (PAHCSs), 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. Mankinds 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. Earth!s 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 Earth's 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.
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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.

Why our actions matter
for ocean pollution
80 per cent of all pollution in the ocean comes from land-based

activities. We can start reducing the impact of marine
litter by creating less trash at home.

My TR e o

sz=s OCEAN

P3N CONFERENCE #SaveOurOcean
V}‘“‘ oceanconference.un.org

Above given is the UN massage in 2017 for World Environment Day, Apt for Topic
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http://coastalcare.org/2009/11/plastic-pollution-

” Polyethylene Terephalate Ethylene ” Polypropylene

1’ 59

‘ PETE goos into soft drink, juice, water, ‘.’ PP goas into caps, disks, syrup bottes, yogun
detergant, and cieancr bottes. Also used packaging

PETE | for cooking and peanut butter jars. PP 1003, s, and i

" High Density Polyethylene " Polystyrene

2 High Density Polyethylene HOPE goes into 6

e L N F——
grocery sacks, motor of botties, household @?MMWWN::

HDPE | ceaners, and butter tubs. PS

" Polyvinyl Cloride " Other

3 7

PVC | butter jars and water jugs. OTHER a

" Low Density Polyethylene

4

" LDPE goes into plastic bags and grocery sacks,
dry claning bags, flexible fim packaging, and

LDPE | some batties.

Above given are general categories of plastic based on recyclability

GOOD, BAD AND UGLY SIDE OF PLASTIC

9800 ¢

Plastic is Plastic Lightweight bags are  Plastic bags are among oceans will have
durable, versatile degrades eaten by livestock the most common more plastic
and cheap slowly and wildlife types of marine litter than fish

PLASTIC ECONOMY

8.3 billion tonnes
of plastic produced and 322 million tonnes

6.3 billion tonnes of plastic produced
of plastic waste produced

8.3

billion

tonnes of plastic
have been produced

#CleanSeas environment

Above given information release by UNEP gives a strong massage and data about extent of

damage to environment by plastic
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Marine litter: A mammoth challenge for our oceans

By 2050, an estimated

99%

of seabirds will have
ingested plastic

Marine litter harms over

600

marine species

15%

of species affected by
ingestion & entanglement
from marine litter are

endangered
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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,

Page 130 of 223



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.

Aerobic

—— Bacterial composting

L—— Vermicomposting

Composting

~

——  Anaerobic

—— EM Technology

—— Biogas production

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. VVarious combinations are used based on the experience.

Bacterial Compost
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Woadchips
& Sawdust

Worms
Leaves
Kitchen
Wiasie
~Grass
Clippings
Waler Shredded
Newspaper
W 5 Cardbowrd
Air

Bacleria

Above pictures show Windrows Method of Composting
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TOP SOIL

CAPA\M e ! .'[7_';‘»;‘,',.-“;::

Above pictures shows typical landfill site plan

Composting at home using KHAMBA

Day 1

Day 20

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.

R I (R

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.

Aerobic Bacterial Composting at Penha Da Franca (Provorim)

Ready compost
Showing growth of mushrooms

Segregated wet waste

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.

Plateau
Periferal green cover
& slopes
Britona Village & Nearby Areas
Riverbank Area
A B Mangroves, Riverbank Waterfront
Vegetation, Mudflats
etc,
Prominant Zones in Study Area C

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 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 VVPPDF 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 VVPPDF river bank with households as well as

establishments, mobile tower and bustling anthropogenic activities including smoke coming
out from cleaning and burning in open.

R
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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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49A 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.

Maps placed on left side

f of this page are not to

. scale but areas shown
are correct and are based
on existing authentic

VPPDF Maps

No of 500 households

were provided with

service, awareness,

GOVERNMENT OF GOA DAMAN & DIU
i Y

PENHA DB FRANCA education, participation
kel opportunity and free
supply of specially
designed 2 binsin each
household. Door to door
collection was started in

this area for the first

time.

49B 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 disosal of garden waste and coconut foliage along with other solid waste
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" SRROTT S el :
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.

L

- 4 ) 3 ¥ e
C o e e L)
: - i - g -

As shown in above and below given oto - 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.

2, 2o,

a

3 = %ﬁ

View of stor drns filed with solid waste and exitinq compost pit and garbage
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Even the areas near existing compost pits were compltelv covered by waste which

was further cleaned and all the areas go transformed.
o , - g

it and

[

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.

T

-

Above photos show plastic collection centres which were cleaned and used for the project
purpose
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49D 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.

I ’ Source Segregation /

Separation / Energy
Type /
Biodegradability /
Recyclables /
Reusable

Public Awareness /
Education / Nursery
to College Level /
Communities /
Societies / NGOs

etc.

Volume Reduction
Energy Potential
Physical-Chemical-
Biological Process-
Technology
Combined Processes

Stakeholders

v" Major role is segregation at source and is of public.

v Timely availability of service is vital as far as service part is concerned.

v" Many times it was difficult to maintain minimum no of manpower due to which service
timings were disturbed.

v Public is increasingly adding impurities in spite of being enlightened & educated during
various occasions.

v" VPPDF has not collected public contributions during current year.

v" VPPF has also not taken timely actions to add more houses to existing project.
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v" However VPPDF has made contributions for the project from its main fund.
v" 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 25" 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 1ISO 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 20009.

« Plan was to start the trial process with effect from 15" 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

4

Above shown are the photos of trained volunteers to conduct survey of households as"per

the checklist and forms
[sorry soass|

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.

Page 169 of 223



Below given are some promotional and informative brochures collected from various sources
—those from Pune are depicted below.

+ [ J ®
Segregate Your Waste ﬂ"‘v

=
J
4
As per the Central Government Municipal Solid Waste (Management and Handling) Rules 2000, all domestic and commercial e
establishments must segregate their own waste into wet (organic, bi dable) and dry (: biod dable, recyclable) waste. 1 i Sugahdhe. froem SWRCH
Dry Waste
Old newspapers. Medicine capaites and Aluminium cans

wrappers, Metal foils

Sy én B
Milk pouches &y .
= el
D = fE
= Wrappers &
e e ae G %

a1/ [O23)
Rubber tyres, Thermorole

Nails, Nuts and bofts

Compost wet waste or deposit it into the yellow containers
or ghanta-trucks of the PMC

Hand over the dry waste to the SWaCH waste-collector
authorized by the PMC

SWBCH Pune Seva Sshakar Sanstha Ld. is an autonomous Cooperative enterprise of waste collectors authorised by the Pune Munidpal Corporation to provide door step waste collection service:
Kothrud Kachara Depot. Paud Road. Kothrud, Pune - 411038  T: 020-65000817 SW=CH Helpline: 97659 99500 Email:

Website:
(Reg No. PNA (1) GNL/O/1321/07-08)

Pay me for my services and participate in croating &
better environment.

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.

vl L Brochures collected from Swach project by Pune
2 .

municipality with KKPKP (Kagad kach Patra

Sahakar'

Handling)Pune SCR P bune

Sanstha is S rouide T\ Kashtakari Panchayat) is placed towards left side.

! rati
Municipal Corpor \n‘
door 10 door W3

= 3 : - Visit to Pune by researcher with ward member of
‘l‘(‘::;:n;’tullm Kasht ri Pﬁ‘n;‘,‘g‘\i e i
{ spra R was A
(KKPKP) to inte8
into &h‘l‘m l‘;):’\::\““\.‘\;
their onditions 0f V
their l\v(-hhnud\

VPPDF Shri. Umesh Fadte was mainly intended
to learn best practices. The learning was helpful in
‘ &'f, designing communication material and while

; managing workers. Below given is the brochure

our

oints in you
op Off-pt A
o

may drop any kind 6f
anwanted household o
On certain fixed da

Collecting elec
wast

households,

presently issued in the public interest by Goa State

ntaining

oo BI8 | Pollution Control Board on their website.
% , e
3 o

4 Community Solid %
| Waste Management y
' ure
SWM) Infrastruc
o e’ & Services

Creatihg and mal
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LETS GET THIS
SORTED! G

The importance of recycling not only helps in reducing
our garbage but also helps us to understand the
amount of garbage we produce.

Segregating the waste at source makes it easier for
these items to be recycled effectively and disposed
conveniently.
musmkuconxnuseﬂmtosegmwwm
and try our best to recycle and our garbag

Let us help our Village Panchayats and Municipal
Councils to collect and dispose segregated waste in a
scientific and environment friendly manner,

THE REDUCE
TIME REUSE
IS NOW ! RECYCLE

&l

GSPCB

GOA STATE POLLUTION CONTROL BOARD

Dempo Towers, 1st floor, Panaji, Goa 403 001
Tel: 91-0832-2438567, 2438528, 2438563, 2438550

Fax: 0832-2438528

Email: goapcb@rediffmail.com
Website: goaspcb.gov.in

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.

Bin

Wet Garbage/
Biodegradable
Waste

Constituents:
FOOD &
KITCHEN
ORGANIC
WASTE —
LEAVES,
PEELINGS
AND SCRAPS,
SPOILED
FOOD, GRASS
CLIPPINGS

Green Coloured Black Coloured

Red Coloured
Bin paper Bag

Brown Coloured Gunny Bag

Bin

Glass Waste &
Metal Waste

Constituents:
GLASS,
METAL,

BOTTLES,
CANS

Plastic Waste

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 Water management & Sanitation(toilets)
development rainwater Harvesting
Underprivileged EDP Enhancing ecological
facilitation 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.

ALLDOMESTIC AND COMMERCIAL ESTABIISHMENTS MUST SEGGREGATE THEIR OWN WASTE INTO WET (ORGANIC -BIODEGRAD ABLE) AND DRY (NON
BIODEGRAD ABLE-RECYCLABLE) AS PER THE MUNICIPAL SOLID WASTE OMANAGEMENT & HANDLING) RULES 2000, GOVT .OF INDIA AND AS PER VARIOUS

Wet Gar-bnge/
Biodegradable
Waste
Constituents:
FOOD & KITCHEN

- -
D1y waste/ Non
Plastic D1y Waste
Constituents:

PAPER —NEWSPAPER,
OFFICE PAPER,

ORGANIC WASTE — PACKING

FRUITS, LEAVES, MATERIALS,
PEELINGS AND CARDBOARD.
SCRAPS, SPOILED TETRAPACKS,

FOOD, EGGS, TISSUE PAPER,
NONVEG ITEMS, FISH ICECREAM CUPS,
BONES, MEAT. PAPER WRAPPERS,
GRASS CLIPPINGS EMPTY PAPER BOXES
ETC. ETC

Plastic Waste

Constituents:
PLASTIC - BAGS,
BOTTLES, BOXES
CONT AINERS, HIGH
TECH WASTE,
PACKINGS, TUBES,
ELECTRIC CABLES,
WIRES, BATTERIES,
METALWASTE, TYRES,
NUTS, BOLT S, NAILS
PLASTIC WRAPPERS,
MILK BAGS ETC

Biomedical waste
Constituents:
SANITARY PADS,
EXPIRED MEDICINES.
WOUND DRESSING
WASTE, PATIENT’S
WASTE, CLINICAL
WASTE, BABY'S
DIAPERS. USED
SYRINGES. BAND
AIDS ETC

PLEASESEGGREGATEYOUR WASTE, BEA PART OF GREAT CLEAN REVOLUTION & GET FREEDOM FROMMOSQUITOS AS WELL AS DISEASES ARISING OUT OF WASTE
REMEMBER OUR WASTE IS OUR OWN RESPONSIBILITY, LET US KEEP THE SURROUNDINGS CLEAN & GREEN
ISSUED IN THE PUBLIC INTEREST BY LILA TRUST IN ASSOCIATION WITH VILLAGE PANCHAYAT PENHA DE FRANCA

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
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(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.

GOA STATE POLLUTION CONTROL BOARD

No.828/10-PCB/Vol. V

T U g9 FEE qse

y A L

)

=S T
-y~

APPROVAL

+ | 02/2010

The Goa State Pollution Control Board after examining the proposal of the Village Panchayat,

Penha de Frunca. Bardez, Goa hereby approves the proposal of the Sarpanch. Village Panchayat having
their administrative office at Penhi de Franca, Bardez - Goa to set up an Organic Waste Converter and

composting units at Jocations stated as under in strict compliance of the Rural Garbage Scheme 2005 as
amended in 2007

1) Kranti Nagar Public Garden, and other locations in Ward No 8

The conditions for establishing of composting units are as follows:

1

>

To

The Secretary/Sarpanch.

The Village Panchayat should organize house to house collection of wasie on regular pre-

informed timings

The Village Panchayat should establish the Composting Units for treatment of bio-degradable
waste in compliance of the provisions of the Rural Garbage Scheme 2005 as amended in 2007

The Village Panchayat should ensure that no foul odour should escape out the Composting Units
for treatment of bio-degradable waste

I'he Village Panchayat should ensure that no leachate should escape out of the Compaosting Units
for treatment of bio-degradable waste

The Composting Unit should be constructed on cement concrete platform raised above the
surrounding ground level by ar least 30 cms

The validity of this approval is till two years from date of issue of this approval. The renewal of
approval is 10 be sought before the expiry of the validity of this approval

The Goa Siate Pollution Control Board may, at any time revoke any of the conditions application
under the approval and shall communicate the same in writing.

This Approval is granted without any prejudice to any other permissiond{s) required under any

laws, by laws and regulations in force o >
i/
& o=k

METONET Secrethoy
Goa State Pollution Control Board
|

),

“Village Panchayat Penha de Franca S
Bardez Goa

c.c. o

1) The Director,
Die. of Panchayarts

Juntn House, Panaji Goa

2) The Block Development Officer
Bardez- Goa
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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 |

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 11

Add on more areas and develop the plan on larger scale, Develop professional set up to

handle large scale integrated projects

Phase 111

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 1V

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
R 3 =i e T = 3 ST L EX il >
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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.

-~y

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 proi

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
~ NN 9 AR -

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 is photo of trolley specially designed for carrying additional wet waste
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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 qreen ranger while collectlnq and transportlnq 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 thecentre
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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.

"

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

4.9-1 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

10% IMPURITIES

mBP
B IMPURITIES

\90% BEFORE

PROCESSING

Please note: The above estimates are based on average annual data actually gathered

after regular door to door collection.
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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
3 FURNITURE
4 SHED 355340.00
5 CYCLE
BINS AND OTHER
6 EQUIPMENT 432739.00
7 EARTHING 4164.00
8 LANDSCAPING 43100.00
9 PLUMBING 5733.00
1809524.00
Rupees Eighteen Lakhs,
Nine Thousand Five
TOTAL Hundred and Twenty Four
SWM Vital Data
Parameter Year 2009-10 Year 2010-11
Total Wet Waste 0.60 Kg 0.55 Kg
Generated Per
Household
(5 members)
Total Dry Waste 150 grams 150 grams
Generated Per
Household
(5 members)
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

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 Ysth 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
I.N 2.7
P20s 13
K20 113
0.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

ZUARIINDIUSTRIES LIMITED
AGRICULTURAL DEVELOPMENT LABORATORY — PUNE
%/2. Ravi Building. Sadashiv Peth. Near Alka Talkies. Pune — 411030
Ph: 24327269

N+ INNA AN

uv's. Lilu Techmologies,
First Floor, Rani Pramila Arcade

oth ¥ R - inanng
i8" junc Road, Panjim — Goa — 403001
Sub : Analvtical Report of Organic samples

Reterence above subject analvtical report of S Organic manure samples given by
you is as foilows

Lab v Number 1 ) 3 1
'r\” 720 670 A AN G 710
'™ s aal Cnndiiatisite - REY | 2 &N 1 0n £ NN
Elcctrical Conductivity { EC) 3.50 4.80 5.00
Touai Nitrogen ( N ) % i.40 2.40 2.70 2.i0 2.20
| T'otal Phosphorus ( P-0O< ) % 0 R2 0 R4 130 130 125
0.56 110 113 1A
35370 3450 23.10 34.40 34.950
2550 14 50 R 50 16 30 1590
I7(} |"1\ |7{ E"U 2 | i
150 120 A 100 4
T - e ~a00 | 24800
HES 00 474 24 2
1 A0 120 110 120 100
(TR

H. ANANITHA PRABHU

Sr Manager ( Agrni. Advisory Services )

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).

Page 196 of 223



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.

Evaluation of Selected Representative Questionnaire Response
Question Response
2 Gender Male Female
2 5
3 |Age Group Range Average
2110 49 34
4 Family Size Range Average
02 to 08 5
5 Past system from Year 2000 till Year Better at present
2016 and Present System of
garbage management at home
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6 Past system from Year 2000 till Year Better at present
2016 and Present System of
garbage management in village
panchayat
Specific Information in addition to |Appreciable inputs are received
above for better understanding of |and included in the contents of
the problem thesis

7 What was ancestral or traditional Dispose garbage in pits ( by
method of garbage disposal in less than 5% people) rest in
your area? open and burning of non

degradable waste

8 When did you feel that the garbage |Range Average
handling, disposal or as problem 2000 to 2007
became prominent? Which year
approximately?

9 What is the cause of problem Overall failure (both govt and
according to you? public)

10 What could be the best way to Proactive public
solve the problem, according to
you?

11 Is there any effort taken by you, or | Commom approach - door to
anyone else in your area, according door collection of waste
to you? What was the outcome of
the effort?

12 Did you feel that enough efforts are{ Remarks Average

taken by your local governing Government Yes
body~? trying to
solve but no
outcome
13 Do you feel that efforts are taken by |Remarks Average
your local governing body will Public Yes
become successful? .
corporation
and support
needed

14 How much garbage approximately |Range Average
is generated daily from your
house? In Kgs. 0.5to 2 kg 1kg
do you segregate at source? Yes / Yes
No, If no, then Why?

How many categories do you Two categories -Dry and Wet
segregate and which are they?

Do you feel that segregation at source Yes

is important? Why?

15 What is your prediction for future Awareness needed
of garbage problem in your area?

16 Do you feel that public Yes

participation is necessary for the
success?

Any other important view or
expectation regarding garbage issue?

Inputs given are reflected in
the concluding contents
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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.
CATEGORIES Mar-10  Apr-10 May-10 Jun-10  Jul-10 Average %
FOOD WASTE 15213 18023 20813 19428 166.62 180.28  66.74
FISH WASTE 6.30 7.41 448 6.44 4.12 5.75 213
GREEN WASTE 16.56 15.85 11.10 15.93 20.59 16.01 5.93
BIG OBJECTS 37.29 46.35 56.38 39.25 25.32 40.92 15.15
WET PAPER WASTE 1.4 15.12 12.14 16.77 17.10 14.51 5.37
SHELLS 6.86 573 1.34 412 416 4.44 1.64
IMPURITIES 9 57 8.00 412 3.37 16.01 8.21 3.04
TOTAL WEIGHT(B.P) " 240137 27868" 20769" 280167 25393 270.12
BULK DENSITY(B.P)/500ML
TOTAL WEIGHT (with impurities and shells) 24013 27617 29021 27611 24467 27012  100.00
Categories of wet waste
(average of 5 months)
SHELLS
WET 2% _|MPURITIE

S

PAPER
3%

WASTE
5%

BIG
OBJECTS
15%

GREEN
WASTE
6%

FISH
WASTE
2%

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.

Actual Expenditure
Month 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

Graphical presentation in form of clustered bar chart is given below

Actual Expenditure Incurred (in Rupees)
Shown Using Clustered Bar Type of Chart

July 2012
April 2012
January 2012
October 2011
July 2011
April 2011
January 2011
October 2010

< T

500000 1000000 1500000 2000000
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Below given are the major expenditures made during the project.

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
Table 5

Area Type Chart for Presentation of Expenditures
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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
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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.

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

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.
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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.

EXPENDITURE SHARING
FROM OCTOBER 2009 TO SEPTEMBER 2010
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EXPENDITURE SHARING BETWEEN SFI /LILA TRUST AND
VPPDF
FROM OCT - 2010 TO SEPT 2011
120,000.00

100,000.00

£0,000.00
£0,000.00
40,000.00
20,000.00
- |

50% 50% 50% 50% 50% 50% 40% 40% 40% 40% 40% 40% 40%
SFland SFland SFland SFl and SFland SFI and SFl and SFland SFland SFland SFland SFl and SFl and
50% 50% 50% 50% 50% 50% 60% 60% 60% 60% 60% 60% 60%
VPPDF VPPDF VPPDF VPPDF VPPDF VPPDF VPPDF VPPDF VPPDF VPPDF VPPDF VPPDF VPPDF

| SFI m \VPPDF m Professional Fees paid by SFI ( @ 15% on Total Operational Cost) - Paid by SFI
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EXPENDITURE SHARING BETWEEN SFI/LILA TRUST AND VPPDF FROM OCT
2011 TO SEPTEMBER 2012
140,000.00

120,000.00

100,000.00

80,000.00
60,000.00
40,000.00
20,000.00

30%SFI 30%SFI 30%SH 30%SFI 30%SFI 30%SH  20%SFI 20%SFI 20%SFI 20% SFI 20% SFI 20 % SFI
and 70% and70% and70% and70% and70% and70% and80% and80% and80% and80% and80% and80%
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4.9-O Selected newspaper clips about the SWM pilot project

“ﬁl Iﬁa SI*F & “a'_) b mi ﬂﬂ- = mﬂ° ;vr: j g&%&ﬁ
| B

E
Lk

o ] tom ] SRR e W ) Rew
Trafiet e, e = A e d sl wee, ) e S she e, ) I [/
e R O e
i . ot 7 s

Page 205 of 223



= qRET 9 9E B U IS o fEmd, Tl wEWd 7O
mmmmmwé@ m\ﬁg 77 fareatar AR
e, 9. U, & T SEE HE agmEd 7 HAEREHTE e T TR
7 ddE ST SewE i aemeel FERT TR RO HE] S
aefl A Wy e HwE AEE g TaREE 4q SR @ S o
O ST T, ST STy, B e 20 @I R
Syftie we, FETE 7 gEN Sl e IS R ST

et o v e B
HA3YR 9 X <t & i :
SRy SR, AT AT TR A,
g ‘ N T e, I AR 3. 64 SeEE
RO STEITUFahe! Juid SUHYH . Had
I S
Hfoee e B g 30 & AR
BTG O oA SR, HBI
= R FHT A T
g, i mﬁwmmm‘m%ﬂm
R e 4 FATHF
%wm@%ﬁh

~HAST FD, 7

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)

e

Above Photos of Public Cleaning Rally, Three Generations on Work
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Chapter V — Conclusion, Summary and 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 (-)

4+ 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
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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. 1t 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 neithe