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1. SITUATION ANALYSIS

Part 1A: Context
1.1 Geographic and biodiversity context

1.  India is endowed with a long coastline of about 7,500 kilometers, an exclusive economic zone
(EEZ) of 2.02 million square kilometers and a continental shelf of 468,000 square kilometers. It has
extremely diverse coastal and marine ecosystems on account of unique geomorphologic and climatic
variations. The coastal and marine habitats include gulf waters, creeks, tidal flats, mud flats, coastal
dunes, mangroves, marshes, wetlands, seaweed and sea grass beds, deltaic plains, estuaries, lagoons and
coral reefs. As per the Fourth National Report to CBD (2009), more than 13,000 species of flora and
fauna have been recorded from India’s coastal and marine areas.

2. Located on the western side of the Indian Peninsula, the state of Maharashtra is among the top five
states in India (out of 29 states and 6 Union Territories) in terms of overall species diversity". The state
has a coastline (720 km; 9% of India’s coastline) that extends from Dahanu and Bordi in the north to Goa
in the south and falling in the 5 coastal administrative districts of Thane, Mumbai, Raigarh, Ratnagiri, and
Sindhudurg (from north to south). The coastal geo-morphology is variegated due to indentation by a
number of estuaries, creeks and bays with rocky cliffs, promontories and sandy beaches in-between. The
narrow coastal plain, barely 30 kilometers wide, is squeezed between the Sahyadri Range in the east and
the Arabian Sea to the west.

3. Towards the southern end of Maharashtra’s coastline lies the Sindhudurg coastal district. Situated
between latitudes 15°37 and 16°40 north and longitudes 73°19 and 74°18 east, Sindhudurg district is
bordered by the Arabian Sea on the West and the Sahayadri Range to the East. It has a total area of 5,207
square kilometers and a coastline of 121 kilometers (17% of the total coastline of Maharashtra). The
district comprises of eight talukas: Deogad, Malvan, Vengurla (these three are on the coast),
Vaibhavwadi, Kankavali, Kudal, Sawantwadi and Dodamarg (these five are inland). The district derives
its name from the Sindhudurg fort constructed by King Shivaji in the 16th century on an island near
Malvan. This region along the Sahayadri Range on India’s west coast is internationally acclaimed for its
sun and sand. Apart from the beautiful beaches and island forts, the coast is also well known for fruits—
mangoes, cashew nuts and kokum—uwhich in turn attracts a lot of tourists and traders, making this a busy
stretch all through the year.

4.  The area is also notable for its unique coastal and marine biodiversity. The ecological significance
of the coastal and marine resources of the Sindhudurg region, particularly the Malvan coast, has been
recognized and documented in various publications dating as far back as 1947% The National Institute of
Oceanography (NIO) has undertaken several scientific studies in the Sindhudurg region. The importance
of the region’s biodiversity was highlighted in their first report published in 1980 in which Malvan, in

15,220 species of animals, including 86 mammals, 466 birds, 581 fishes, 97 reptile species and 3,025 plant species are recorded
in Maharashtra (BNHS, 2005).

2 MacDonald, A. (1947), A fishing trip to Karwar and Malvan (15th Oct to 10th Nov. 1946.), J. Bombay Nat. Hist. Soc.: 47(1-2);
Ranade, M.R (1977), Occurrence of pearl oysters in Ratnagiri district J. Bombay Nat. Hist. Soc.: 74(3); 553-554; Kulkarni, P.K;
Bhosale, L.J. (1990) Mangrove afforestation in Ratnagiri and Sindhudurg Districts; Proceedings of the National Seminar on
"Mangrove Awareness in India, at Bombay; 21-23 Feb 1990); Sathe, S.S.; Bhosale, L.J. (1991) Distribution and composition of
mangrove in Malvan Tahsil (Maharashtra); Proceedings of the National Seminar on Conservation & Management of Mangrove
Ecosystem, West Bengal, December 6-8, 1991; Pathani, R.A.(1993) Coastal geological studies around Malvan, Sindhudurg
district; Maharashtra, Shivaji University India; Anon (2007), Coastal habitats atlas of selected marine protected areas, Indian
Space Research Organ, Ahmedabad; Kumaran, K.P.N.; Shindikar, M.; Limaye (2004), Mangrove associated lignite beds of
Malvan, Konkan: Evidence for higher sea-level during the Late Tertiary (Neogene) along the west coast of India:Curr. Sci.:
86(2); 2004; 335-340.
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particular, was identified as one of the most biologically diverse areas of Maharashtra. Further, under the
Integrated Coastal and Marine Area Management (ICMAM) programme of India’s Department for Ocean
Development (DOD), 11 ecologically and economically critical habitats have been identified along
India’s west and east coast. Malvan is one of these 11 areas, on the basis of its biodiversity value.

5. The Sindhudurg coast has distinct geo-morphological features from the rest of the Indian coast
(Chandra Mohan, Anand, and Nayak, 1992). The coastal ecosystem is distinctive owing to the diverse
geological processes (such as tectonic, fluvial, coastal, and Aeolian processes), which have acted in
varying degrees and duration during the Quaternary Period, and have left their imprints in the form of
various geomorphic features along the coast such as beach ridges, backwater lagoon systems, estuary and
creek systems, spit and bar systems, etc. (Hanamgod & Mitra, 1998). The district has six seasonal rivers
namely, Waghotan, Deogad, Karli, Gadnadi, Tillari and Terekhol, which are small in length and are
active with flow of water in the monsoon season. There are four creeks namely, Kalawal, Achara,
Mochemad and Deogad that are used for anchoring ships, fishery and local transport. The rivers and
creeks bring sediment input for the coast.

6.  The Sindhudurg coast is considered to be the richest in diversity and habitat types along the coast of
Maharashtra. (Details on the flora and fauna of the project area are provided in Annex 1.) Critical habitats
include: rocky shore, sandy shore, rocky islands, estuaries, mud flats, marshy land, mangrove habitats,
coral reefs, sargassum forests (seasonal occurrence), as well as congregation sites for groupers and sharks.
There are 367 species of marine flora and fauna reported for the Malvan coast which include 73 species of
marine algae (Ernodemis verticilata), 18 species of mangrove trees and shrubs, 11 species of coral, 73
species of mollusks, 47 species each of polychaetes and arthropods, 18 species of sea anemones and 74
species of fish. Pearl oysters are also found in the area. Sharks (including the Whale shark that is not only
a globally important species but also listed under Schedule 1 of India’s Wildlife (Protection) Act, 1972),
rays, seahorses and Indo-pacific humpback dolphins have been sighted along the coast. Further, three
globally significant species of turtles namely, Olive Ridley (Lepidochelys olivacea), Green (Chelonia
mydas) and Leatherback (Dermochelys coriacea), have been reported from the district. In addition, the
avifauna of the area is also rich, with 121 species including 66 residents, 24 true migrant and 28 residents
with migratory population. Vengurla Rock is an Important Bird Area (IBA) site* and has a good
population of edible-nest swiftlet (Aerodramus fuciphagus).

7. Due to its high ecological importance, an area of 29.12 square kilometers of Malvan coastal waters
was designated as the Malvan Marine Sanctuary (MMS) in 1987, under the national Wildlife (Protection)
Act, 1972, with subsequent notifications in the following years. As per India’s National Report to CBD
(2009), there are thirty one marine and coastal Protected Areas (PAS) in the country. However, out of
these, only seven PAs can be categorized as true representatives of marine PAs. Malvan Marine
Sanctuary is one among them, the others being Gulf of Mannar National Park (Tamil Nadu), the Gulf of
Kutch Marine National Park and the Gulf of Kutch Marine Sanctuary (Gujarat), the Mahatma Gandhi
Marine National Park and the Rani Jhnasi Marine National Park (Andaman & Nicobar islands) and the
Gahirmatha National Park (Orissa)”.

8. A notable feature of the Sindhudurg coast is the corals reefs that have been recorded at VVengurla
Rock Islands, Malvan and Angria Bank. Of these sites, corals are most abundant at Malvan and along a
shallow sunken atoll on the continental shelf in the area called the Angria Bank. Eleven species of corals
are reported from Malvan waters (ICMAM Project Directorate Report, 2002). Corals are found attached
on rocky substratum in inter-tidal and sub-tidal regions. Cosoinarea sp., Cyphastrea sp., Favites sp.,
Goniastrea sp., Goniopora sp., Porites lichen, Porites lutea, Pseudosiderastrea sp., Synerea sp.,

% Important Bird Area (IBA) is an area recognized as being globally important habitat for the conservation of bird populations.
(Birdlife International)
* http://pib.nic.in/release/release.asp?relid=32348
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Tubastrea sp. and Turbinaria sp. are the coral species recorded from the region. Among them Turbinaria,
Tubastrea, Porites lutea and Porites lichen were the most dominant.

9.  The occurrence of coral reefs off the west coast has been reported by Scientists from NIO and the
Central Marine Fisheries Research Institute (CMFRI) in various cruise reports°. A detailed analysis of
echo sounding and side-scan sonar data revealed the presence of prominent shelf edge reefs, concentrated
mostly in the central and southern parts. Their depth of occurrence varied between 85 and 136 m. The
reefs were reported to be 1-12 m high and 0.1-2.6 km wide (average 700 m). Morphologically, they may
be classified into simple and complex types. The former are single and broad or narrow (average width
350 m), while the latter are generally massive (average width 950 m) with several superimposed peaks.
Sub-bottom profiles indicated the presence of paleolagoons. This reef system, more than 1 000 km long,
trends NNW-SSE i.e., sub parallel to the present-day shoreline. It is surmised that coral/algal reef growth
commenced with the advent of the Holocene transgression and favorable antecedent topography, and
continued until early Holocene. Subsequently, rapid sea level rise drowned the reefs. These shelf edge
reefs, therefore, are part of “relict, submerged” barrier reef system and reflect late Pleistocene/early
Holocene shoreline.®

10. Located within this reef system is the Angria Bank — a submerged, sunken atoll at the edge of the
continental shelf off India’s west coast, located approximately 105 kilometers west of Vijaydurg. The
Bank has a depth of 20.1 meters and its dimensions are around 40 km from north to south and 15 km from
east to west. It is a thriving coral habitat. The bottom is composed of sand, shells, and coral. The Bank is
steep-to on all sides, with great depths surrounding it. The coral community is said to have started
developing after the Holocene sea-level rise few thousand years ago and coral growth continues today.
Although the composition of the foundation of this reef is not studied, a few scientists believe it could be
basalt rock, the submerged continuation of the continental flood basalts that are exposed all over
Maharashtra. It could also be older Cenozoic sediment or even Pleistocene reefs developed during the
interglacial phases of the Pleistocene glaciations when sea-level was high.” Whatever view one takes of
the formation and mode of origin, whether one regards it as a drowned portion of the continent or as an
accumulation of mud and debris derived by a process of erosion from the land, it seems not improbable
that the Angria Bank has a definite foundation and represents a further continuation towards the north of
Maldives and Laccadive ridge. But at this point the chain has become obscured by the deposits of silt
along the coast of India.?

11. Detailed ecological exploration of Angria Bank is yet to be undertaken. However, initial studies by
various scientists and organizations such as NIO, CMFRI and Forest Survey of Inida (FSI) have
confirmed the occurrence of extensive corals in the region. A preliminary survey by Science and
Technology Park, Pune estimated the coral extent to over 350 square kilometers providing ideal habitat
and refugia for other divergent reef flora and fauna. Angria Bank and surrounding areas are reported to be
a congregation site for migrating marine animals like whales and whale sharks. The area has significant
fish diversity and is a rich spawning and nursery ground for many fish. During the months of February to

% NIO initiated a well-defined programme of reconnaissance surveys off the western continental margin of India. Echo sounding,
side-scan sonar and shallow seismic data, together with seabed samples have been collected at 20 km intervals. During the 29th
cruise of R.V. Gaveshani in March 1978, eleven E-W tracks were surveyed on the continental shelf between Vengurla and
Vijaydurg and supplementary echo-sounding and side-scan data on three N-S tracks were obtained during the following O.R.V.
Sagar Kanya cruises: SK-5 in December 1983, SK-21 in December 1986 and during the Trial Cruise in August 1988. The
purpose of these surveys was to establish the presence of a series of submerged reefs (depth range 60 to110 m) parallel to the
shore on the western continental shelf of India. A brief account of the geomorphology of the area has been published by Nair
(1972, 1975) and Siddiquie and Rajamanickani (1974). The presence of ridges had been previously inferred; however no details
on their occurrence were available (Vora and Almeida, 1990). The report “Sagar Sampada Cruise Highlights 1985-86" (a CMFRI
publication) mentions exploration by scientists of the Angria bank area and observations of a large number of fish larvae and
eggs in the months of February-March.

® Vora, K.H and Almeida, F. Marine Geology, 91 (1990) 255—262

" Kher, S., Coral ecosystems of India’s west coast, 2008

8 RBS Sewell, 1994, ‘Geographic and Oceanographic Research in Indian Waters’, Science
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March, a large number of fish larvae and eggs were observed indicating that the Angria Bank is a rich
spawning ground for several fish species.’ Prior to the 1980’s, in a few expeditions to the area, sharks of
10-15 feet length were encountered by the scientists and a fish catch of 40 tons was caught on the first day
of the 8-10 day expedition carried out by fisheries scientists in 7-8 boats'’.

1.2 Demographic and socio-economic context

12.  With less than 0.25 percent of the world’s coastline, India’s coastal areas are home to 63 million
people, or approximately 11 percent of global population living in low elevation coastal areas. The 73
coastal districts (out of a total of 593) have a share of 17 percent of the national population, and nearly
250 million people live within 50 km of the coastline. The coast also includes 77 cities and towns,
including some of the largest and most dense urban agglomerations — Mumbai, Kolkata, Chennai, Kochi
and Visakhapatnam.™

13. The marine and coastal environment of India plays a vital role in the nation’s economy by virtue of
its resources, productive habitats and rich biodiversity. Production activities in coastal and marine areas —
such as fishing (India is the 3" largest producer of fish in the world) and harbors, aquaculture, agriculture,
tourism, oil and mineral exploitation — contribute about 10% of the national GDPY?,

14. Estimates of potential fishery resources from the EEZ of India are about 3.5 to 4.7 mt (million
tonnes)™. The recent estimates on annual marine landings from the Indian coast show that they fluctuate
between 2.2 and 2.8 mt*. Of this, about 73% of the catches originate from the west coast of India. The
annual marine fish landing of Maharashtra State exceeds 420,000 metric tonnes™.

15. The landscape and seascape where the project is going to be implemented is the Sindhudurg Coastal
and Marine Ecosystem (SCME), which includes the coastal talukas of Deogad, Malvan and Vengurla, the
Malvan Marine Sanctuary, the Angria Bank and the marine waters that connect the MMS and Angria
Bank (Map in Annex 2). The total population of the project area is estimated at 400,000 persons™. There
are 166 Panchayats and 316 villages (including 80 fishing villages) in the project area. The per capita
income of the district in 2005-06 was INR 32,862 against the state average of INR 42,056. The district
income in 2005-06 stood at INR 2,996 crores, when State Domestic Product was INR 438,058 crores,
which is just 0.68 percent of the state’s income. The population below the poverty line is 29.80 percent in
Deogad, 35.49 in Malvan and 41.15 in Vengurla which averages 35.48. The literacy rate is 80 percent
with a female literacy rate of 71.2 percent and male literacy rate of 90.3 percent. Population density is 161
in Deogad, 190 in Malvan and 305 which averages around at 218 persons per square kilometer. (See
Annex 3 for the demographic details.)

16. Landscape and seascape use in the SCME is dominated by fisheries. Tourism is a growing
economic activity. The area also has some minor ports. A few mining units are in operation in the district.
Livelihood activities, other than fishing, include animal husbandry and agriculture (food crops, mango,
cashew, spices). These main economic sectors are described in further detail below.

® Sagar Sampada, Cruise highlights 1985-86, CMFRI publication

19personal communication (Dr. Chapgar, Bombay Natural History Society)

 world Bank Project Appraisal Document, Integrated Coastal Zone Management Project, May 14, 2010

12 From various publications of Planning Commission, Government of India

3 Sudarsan, S., John, S. and Somavanshi, V. S., Bull. Fish. Surv. India, 1990, 20, 1-37; Bhargava, R. M. S., in India's Exclusive
Economic Zone (eds Qasim, S. Z. and Roonal, G. S.), Omega Scientific, New Delhi, 1996, pp. 122-131; Goswami, S. C., ibid,
pp. 94-104; Desai, B. N., Bhargava, R. M. S. and Sarupria, J. S., EstuarineCoastal Shelf Sci., 1990, 30, 635-639.

14 Central Marine Fisheries Research Institute (CMFRI), Mar.Fish. Infor. Serv., Technical and Extension series, 1995, vol. 136
15 Maharashtra Fisheries Department Statistics

16 Census Report 2001, the Maharashtra Government’s Decadal Growth Projection and Census 2003, Department of fisheries,
Maharashtra
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Fisheries sector

17. The principal economic activity on the Sindhudurg coast is fishing. The continental shelf up to 40
fathoms is being exploited. This amounts to an area of 55,529 square kilometers (or 50% of the total
continental shelf). The Sindhudurg district contributed 4.7% of the total fish production for Maharashtra
State in 2008-09, which was 395,963 tons. Within the SCME, the top two contributors were Malavan and
Anandwadi (38.4% and 26.2% of the total fish production of the district, respectively).

18. About 40 varieties of fish are found in the coastal and marine waters of Maharashtra State, out of
which an odd 33 varieties are caught in the SCME. Of the 33 varieties of fish harvested from the
Sindhudurg coast, the prominent are ribbon fish, sardines, mackerel, and otolithes species. In Deogad,
Malvan and Vengurla talukas, mackerel is the most caught variety, followed by sardines and otolithes.
The highest catch by gear is as follows: variety most caught by gillnets is seer fish, and in the case of
rampans the highest catch is sardines, followed by mackerels. Vengurla records the highest number of
gillnet catches followed by Malvan. It also has the highest number of rampans catch followed by
Makrebag. However, data for 2004-2009 (Fish Production Report for 2008-09) indicates that there has
been an overall decline in fish catch including declines in prominent species such as sardines, mackerels,
seer fish and otolithes in the SCME. (Statistics on fish catch composition by varieties, fishing gear, etc.
are in Annex 4.)

19. As per the State Fisheries Census (2003), there are 80 fishing villages, and 4,992 fishing
households with a total fisher-folk population of 24,630 in the SCME. Fishery-allied production activities
give livelihoods to many more.

20. There are eight major fishing centers in the district — Vijaydurg, Deogad, Achara, Malvan, Sarjekot,
Kochara, Vengurla and Shiroda — and 35 landing centers. New fishing harbors with modern infrastructure
facilities have been proposed for Anandwadi and Tal-Deogad. Renovation and improvements to the
Sarjekot fishermen jetty is currently underway. The district has one fisheries training center, 15 ice plants
and two cold storages. There is one district fisheries federation, and 30 primary societies with 13,963
members. Besides, there are 98 rampan sanghs.

21. There are around 1,529 mechanized fishing vessels and 490 non-mechanized vessels operating in
the SCME. Ninety two percent of fish production in Sindhudurg comes from the mechanized sector. The
mechanized fishing vessels of Maharashtra are registered with the Maharashtra Maritime Board (R.
Rajagopalan, Marine Protected Areas in India, Samudra Monograph, 2008). Greater detail on the numbers
of different fishing vessels and gear being used for fishing are available for Malvan taluka. There are
1,068 fishing vessels, which include 186 mechanized vessels, 390 motorized vessels'’ and 492 non-
motorized vessels (CMFRI, 2006). The fishing gear is mainly composed of trawl nets, gillnets and hooks-
and-line. Mechanized fishing vessels are anchored in the Sindhudurg fort area, and the catch is
transported to the shore by carrier vessels. The mechanized fishing vessels undertake one-day fishing
operations. The traditional fishermen from the region own 50 trawlers and outsiders also own trawlers.
Besides the trawlers, there are fiber-glass boats that use different kinds of gillnets. Rampans® are the
traditional fishing gear used in the region.

Tourism Sector

17 Mechanized fishing vessels are small and medium sized boats, 10-15 m long, constructed with engines operated by oil for
venturing to distant coastal areas in search of fishing grounds, e.g. line boats, trap boats, dol-netter, gill netter and trawlers;
whereas motorized fishing vessels are a traditional craft fitted with out board engine.

18 The rampan is a shore-seine net operated along the Goa, southern Maharashtra, Karnataka and Malabar coasts. During its
operation, one extremity of the net remains on the shore, while the rest of the net is carried out to sea in a boat, paid out in a semi-
circular path and the other extremity brought to another point on the shore. The two ends are then slowly dragged towards the
beach from both sides.
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22. Tourism is considered to have good potential in Sindhudurg and is being explored by the
government and private sector. The district was declared a “tourism district” by the Maharashtra
government in 1997. The district has the best beaches in the state, and the abundance of marine
biodiversity (particularly corals) and cultural attributes significantly enhances the tourism potential.
Maharashtra Tourism Development Corporation (MTDC) has included the scenic Konkan coastline for
developing a national tourism circuit™.

23.  Annual tourist inflow to Sindhudurg district stands at more than 700,000 in 2010 as compared to
100,000 in 2006%. Most of the tourist activities are located around the coast, amongst which the popular
tourist attractions are the forts (forts of Sindhudurg, Vijaydurg, Deogad, Yeshwantgad, and Teracol),
beaches, dolphin watches, backwater cruises, houseboat stays, snorkeling and scuba diving. The concept
of home-stay has also been introduced but this is in a nascent stage. Apart from coastal tourism, SCME
has several historical and religious places mainly in Deogad and Malvan. Estimates of tourists visiting
these places are 225,000 and 205,000 respectively (Records of Government of Maharashtra). The district
has 2 hill resorts offering thick forests and cool weather, waterfalls, lakes, etc. The district offers
distinctive cuisine, traditional arts and craft, and local folk theater.

24.  Tourism has opened new employment avenues for coastal communities. In the absence of bigger
players, the benefits of tourism are percolating to local communities at the grass-roots level. Currently
around 3,000 people in the project area are involved in/ benefiting from tourism. The estimated annual
earning by local people on account of tourism is about USD 2.5 million*. Main beneficiaries are coastal
communities that were earlier engaged in fishing.

Ports and Maritime Traffic

25. Maharashtra’s coast hosts 49 of India’s 140-odd minor intermediate ports. Together, these ports
handle a significant volume of the total traffic passing through non-major ports in India. In the
Sindhudurg area, minor ports are located at Malvan, Deogad, and Vengurla (target talukas of the project),
and also at Vijaydurg and Redi. Of these, there are major expansion plans for Redi and Vijaydurg.

26. There is a major port located in the neighboring State of Goa to the south — Mormugao Port. This is
one of 13 major ports in India. It is the premier iron ore exporting port of India with an annual throughput
of around 26.74 million tonnes of iron ore traffic. Though ore is the predominant cargo, there has been a
steady increase in liquid bulk and general cargo traffic ever since it was declared a major port in 1963. It
is gathered that ships calling on Mormugao port use the sea route passing through Malvan waters.

Agriculture and Animal Husbandry

27. Agriculture and animal husbandry are the other livelihood activities taking place in the project area,
Agriculture is mainly rain-fed and employs 31 percent of the workforce and accounts for 36 percent of the
land use, followed by horticulture and plantation that accounts for 32 percent of land use. Rice and nagali
(a type of millet) are the principal food crops of the Sindhudurg district. Improved rice varieties are sown
but methods are still traditional. Pulses like tur, udid, waal, pawta, kulith and moong are also grown.
Main oilseeds grown are karala, sesamum and groundnut. Mango, coconut and cashew are the major cash
crops grown in the district. About 760 hectares is under spice crops such as black pepper (the major crop),
nutmeg, cinnamon and clove. The district grows traditional floriculture along with new flowers over an
area of 236 hectares. The cultivation of medicinal and aromatic plants was started in early 2000 in the
district, and around 3,380 hectares are under medicinal plant cultivation.

19 Maharashtra development report, 2004
20 The only record of numbers is of tourists visiting Sindhudurg Fort.
2! Estimated through local consultations
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28. Rearing of local cows and buffaloes for milk and milk products is a secondary occupation to
agriculture. Farmers have both non-descript cows and buffaloes and cross breed cows. Goats are reared
for meat and milk, and poultry for meat and eggs.

Mining and Industrial Activities

29. Sindhudurg is primarily an agricultural district with industrial areas accounting for less than 1% of
the total area of the district. There is an industrial estate at Kudal and two “Udyamnagars” at Kudal and
Majgaon in Sawantwadi taluka. The core industries are plastic engineering, aluminum utensils, cashew
processing, oil paints, cement pipe manufacturing, sleepers manufacturing and a pig iron factory at Redi
in Vengurla taluka.” At present, there are four mining units operating from this area, comprising of two
iron ore mining units, one unit that processes imported iron ore and another involved in silica sand
mining.

1.3 Legislative, policy, and institutional context

Policies and legislation

30. To promote conservation and sustainable use of biodiversity and natural resources, India has an
extensive body of constitutional provisions, laws and policies. The Indian Constitution clearly assigns the
responsibilities between the Union and State governments (Part XI and article 246) on various subjects.
Responsibilities for coastal and marine environmental protection are allocated as follows:

e Union List: entering agreements with foreign countries and implementation of treaties; agreements and
conventions with foreign countries; maritime shipping and navigation; regulation and development of
inter-state rivers and river valleys; fishing and fisheries beyond territorial waters; and environment
protection and management. The Union/ Central Government have control over the EEZ - beyond 22
km, stretching up to 200 km limit.

o State List: public health and sanitation, hospitals and dispensaries; land; fisheries; and water. The
maritime states of India have control of the seas up to a distance of 22 km from the shore (also referred
to as “territorial waters™).

e Concurrent List: forests and wildlife conservation; shipping and navigation on inland waterways with
mechanically propelled vessels; and factories. %

31. India is signatory to various international conventions and treaties related to environmental
protection and has also taken numerous initiatives towards implementation. The table below summarizes
the key international conventions and treaties relevant to coastal and marine management signed by
India.

Tablel.: International conventions and treaties related to coastal and marine management signed by India

Convention/ Treaty Year Year signed
effective | and enforced
Convention Relating to the Preservation of Fauna and Flora in their Natural State 1936 1939
International Plant Protection Convention (1951) 1952 1952
International Convention for the Prevention of Pollution of the Sea by Oil (1954) 1974 1974
The Antarctic Treaty (Washington, 1959) 1998 1983
Ramsar Convention on Wetlands of International Importance (Ramsar, 1971) 1982 1971
Convention Concerning the Protection of the World Cultural and Natural Heritage ( 1972) 1978 1977
Convention on International Trade in Endangered Species of Wild Fauna and Flora (1973) 1976 1974
Convention on the Conservation of Migratory Species of Wild Animals (Bonn, 1979) 1982 1979
Convention on the Conservation of Antarctic Marine Living Resources (Canberra, 1980) 1985 1980

22 District Disaster Management Plan: Sindhudurg (updated in May 2010)
2 \When a central law conflicts with a state law on a subject in the concurrent list, the former prevails.
2 Annual Report, Ministry of Environment and Forests, India, 2008-09.
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Convention/ Treaty Year Year signed
effective | and enforced
United Nations Convention on the Law of the Sea (Montego Bay, 1982) 1995 1982
Convention on Control of Transboundary Movements of Hazardous Wastes & Disposal ( 1989) | 1992 1990
Protocol on Environmental Protection to the Antarctica Treaty (Madrid, 1991) 1998 1992, 1996
United Nations Framework Convention on Climate Change (Rio de Janeiro,1992) 1994 1993
Convention on Biological Diversity (Rio de Janeiro, 1992) 1994 1992
Agreement relating to the Implementation of Part X1 of the UNCLOS 1982 (1994) 1996 1995
Protocol to the United Nations Convention on Climate Change (Kyoto,1997) 2005 1997

32. There are a number of national policies and legislation that have a bearing on coastal and marine
biodiversity conservation. These are summarized in the tables below (see Annex 5 for more details).

Table2.: National policies relevant to coastal and marine biodiversity conservation
National Policy

National Wildlife Action Plan, 1983 | - Outlines the strategies and action points for wildlife conservation

- Revised in 1988 after the formulation of the National Forest Policy.

- Categorical with respect to strengthening PA management (both marine and non
marine), conservation of biological diversity especially critical species, and peoples’
participation in planning

- Promotes activities such as mapping of ecologically sensitive areas (ESAS);
identification of marine PAs; restoration of mangroves; research programmes on
corals, Olive ridley turtles, mangroves, etc, with the aim being to enhance the
knowledge and capacity of institutions tasked with conservation

National Water Policy, 1987, 2002 - Reaffirms the objective of maintaining the quality of surface and ground water
- Control of pollution and periodical monitoring of water quality
National Forest Policy, 1988 - Ensure environmental stability and maintenance of ecological balance including
atmospheric equilibrium which is vital for sustenance of all life forms, human, animals
and plants
- The derivation of direct economic benefit must be subordinated to this principal aim
Policy Statement on Abatement of - Variety of regulatory instruments, fiscal incentives and educational and outreach
Pollution, 1992 methods to promote the application of best technologies to reduce pollution.

- Emphasis is on increased use of regulations and an increase in the development and
application of financial incentives.

National Conservation Strategy and | The major objectives of the policy with respect to marine and coastal zones are:
Policy Statement on Environment - Ensure that the environment and productivity of coastal areas and marine ecosystems
and Development, 1992 are protected

- Conserve and nurture the biological diversity, gene pool and other resources through
environmentally sustainable development and management of ecosystems, with
special emphasis on our mountain, marine and coastal, desert, wetlands, riverine and
island ecosystems

- Protect the scenic landscapes, areas of geomorphological significance, unique and
representative biomes and ecosystems and wildlife habitats, heritage sites/ structures
and areas of cultural heritage importance.

National Environment Policy 2006 In terms of the coastal and marine environment , the policy suggests the following:

(NEP) - Mainstream the sustainable management of mangroves into the forestry sector
regulatory regime ensuring that they continue to provide livelihoods to local
communities

- Disseminate available techniques for regeneration of coral reefs, and support
activities based on application of such techniques

- Explicitly consider sea-level rise and vulnerability of coastal areas to climate change
and geological events, in coastal management plans, as well as infrastructure planning
and construction norms

- Adopt a comprehensive approach to Integrated Coastal Management by addressing
linkages between coastal areas, wetlands, and river systems, in relevant policies,
regulation, and programs

- Develop a strategy for strengthening regulation, and addressing impacts, of ship-
breaking activities on human health, and coastal and near marine resources

Deep Sea Fishing Policy, 1991 - Aimed to augment India’s fish production from deep sea areas within its EEZ.

- A number of vessels under Joint Venture, Test Fishing and Leasing arrangements
were permitted and some vessels started operating from 1993 onwards.
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National Policy

- However, in the wake of agitation by traditional fishermen groups over the adverse
impacts on the fisheries resource base essential to the existence of their large coastal
communities, a committee was constituted to review the policy, and its
recommendations accepted in principle.

- The decision is to rescind the Deep Sea Fishing Policy of 1991 and the charter
policies are already being phased out.

- The Ministry has initiated action for formulation of a New Deep Sea Fishing Policy
and legislation to regulate operations of Indian fishing vessels in the Indian EEZ in
consultation with Maritime States and Union Territories.

National Agricultural Policy, 2000

- To promote technically sound, economically viable, environmentally non-degrading,
and socially acceptable use of land, water and genetic endowment to promote
sustainable development of agriculture

Marine Fishing Policy 2004

The theme of comprehensive marine fishing policy is enshrined in the National
Agriculture Policy. The objective is to bring the traditional and coastal fishermen also
in to focus, together with stakeholders in the deep-sea sector so as to achieve
harmonized development of marine fishery both in the territorial and extra territorial
waters. The policy objectives are:

- To augment marine fish production of the country up to the sustainable level in a
responsible manner so as to boost export of sea food from the country and also to
increase per capita fish protein intake of the masses

- To ensure socio-economic security of the artisanal fishermen whose livelihood solely
depends on this vocation

- To ensure sustainable development of marine fisheries with due concern for
ecological integrity and biodiversity

National Tourism Policy 1998

-To foster understanding between people, to create employment opportunities and
bring about socio-economic benefits to the community, particularly in the interior and
remote areas

- To strive towards balanced and sustainable development and preserve, enrich and
promote India’s cultural heritage

- One of the major objectives is the preservation and protection of natural resources
and environment to achieve sustainable development.

Source: Information drawn from Environmental and Social Assessment of the World Bank Assisted Integrated Coastal Zone
Management Program, Center for Environment and Development (Thiruvananthapuram), 2009

Table3.: National legislation relevant to coastal and marine biodiversity conservation

National Legislation
Following Acts enforced/ implemented

I Main features

by Ministry of Agriculture:

Indian Fisheries Act, 1897

- Establishes two sets of penal offences whereby the government can sue any person
who uses dynamite or other explosive substance in any way (whether coastal or
inland) with intent to catch or destroy any fish or poisonous fish in order to kill

Marine Fishing Regulation Act,
1978

- Provides guideline to the states in India for enacting laws meant for protection of
marine fisheries by regulating fishing in the territorial waters

- Measures include regulation of mesh size and gear, reservation of zones for various
fishing sectors and also declaration of closed seasons

Following Acts enforced/ implemented

by Ministry of Shipping:

Indian Ports Act, 1908

- Provides enactment relating to ports and port charges and rules for safety of shipping
and conservation of ports

Merchant Shipping Act, 1958

- Aims to deal with waste arising from ships along the coastal areas within a specified
radius

Following Acts enforced/ implemented

by Ministry of Defence:

Maritime Zones of India (Regulation
of Fishing by Foreign Vessels) Act,
1976

- Describes the various zones such as territorial waters, EEZ, continental shelf and
provides for the regulation of fishing by foreign vessels in certain maritime zones of
India and for matters connected therewith.

Coast Guard Act, 1950

- Provisions for levying heavy penalties for the pollution of port waters
- Coast guard (under the Ministry of Defence) is responsible for combating marine
pollution.

Following Acts enforced/ implemented

by Ministry of Environment and Forests:

Wildlife Protection Act, 1972
(amended in 2001)

- Amendment of the act in 2001 included several species of fish, corals, sea cucumbers
and sea shells in Schedule I and 111
- The Whale Shark was placed in Schedule |
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National Legislation

Forest Conservation Act, 1980 - Provides a regulatory framework for the protection of the forest areas, resources,

(amended in 1988) diversion of forestry land for non-forestry reasons

- Requires the state government in question to get approval from the central

government before de-gazetting or de-notifying reserved forests, leasing reserved

forest lands to private persons or corporations or clearing land for reforestation

Biological Diversity Act 2002 - Provides for the conservation of biological diversity, sustainable use of its

components, and fair and equitable sharing of the benefits arising out of the use of

biological resources and knowledge associated with it

Environment (Protection) Act, 1986 | - Authorizes central government to protect & improve environmental quality, control

and reduce pollution from all sources, prohibit/ restrict the setting and/ or operation of

any industrial facility on environmental grounds

- The Environment (Protection) Rules lay down procedures for setting standards of

emission or discharge of environmental pollutants

Coastal Regulation Zone (CRZ) - This Notification codifies the 25 amendments made to CRZ 1991 over the period

Notification 2011 1991-2009 and includes several new features

(http://envis.maharashtra.gov.in/envi | - Most notable among these new features for this project is the special provision for

s_data/filessfCRZNotification2011.p | Critically Vulnerable Coastal Areas (CVCAs), which includes Malvan; these areas

df) will be declared through a process of consultation with local fisher and other

communities inhabiting the area and depend on its resources for their livelihood with

the objective of promoting conservation and sustainable use of coastal resources and

habitats. Integrated Management Plans are to be developed for the CVCAs

- It defines the CRZ and imposes with effect from the date of the notification

restrictions on the setting up and expansion of industries, operations or processes and

the like in the CRZ

- It classifies the CRZ into zones — CRZ I, II, 111, IV

- It prohibits certain activities in the CRZ

- It provides for regulation of certain permissible activities in the CRZ, and norms for

such regulation.

Water (Prevention and Control of - Establishes an institutional structure for preventing and abating water pollution

Pollution) Act, 1974 - Establishes standards for water quality and effluent

- Polluting industries must seek permission to discharge waste into effluent bodies

- The CPCB (Central Pollution Control Board) was constituted under this act

Environment Impact Assessment - to protect and conserve the environment through regulation of the new developments

Notification, 2006 taking place via ensuring environmental compliance causing

least/ negligible adverse impacts on the environment

- EIA has been made mandatory for all the investment and development projects in the

coasts

Source: Information drawn from Environmental and Social Assessment of the World Bank Assisted Integrated Coastal Zone
Management Program, Center for Environment and Development (Thiruvananthapuram), 2009

33. Policies at the Maharashtra State level that provide a framework for the project include the
Maharashtra Biotechnology Policy (2001), the State Forest Policy (2008), the State Tourism Policy
(2006), and the State Eco Tourism Policy (2008). The Biotechnology Policy states as one of its objectives
the improvement of marine stock to improve the productivity of the fishing industry. The State Forest
Policy aims to raise forest cover in the state to a minimum of 33% of total land, as per the
recommendations of the Planning Commission and the National Forest Policy, 1988. The State Tourism
Policy provides for a special package of incentives for promoting tourism in declared “tourism areas”
Sindhudurg district (and other declared tourism areas) for a period of ten years®. The State Eco Tourism
Policy defines ecotourism as the “experience of local culture, observation of wild flora and fauna in
natural and pollution-free environment, understanding and experience of nature”, and establishes a
Maharashtra Eco Tourism Promotion Board.

34. The key legislative act at the state-level is the Maharashtra Marine Fishing Regulation Act (MFRA)
of 1981 that provides for protection, regulation, conservation and development of fisheries in

25 http://www.maharashtratourism.gov.in/mtdc/HTML/Maharashtratourism/images/PDF/TourismPolicy 2006.pdf
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Maharashtra, within territorial waters®®. The MFRA declares waters up to a depth of 5-10 fathoms as
reserved for fishing only by traditional craft. The notification, dated 13 October 1999, declared that no
purse-seine shall be operated by mechanized fishing vessels within the territorial waters (12 nautical
miles) of Sindhudurg District (among other areas along Maharashtra’s coast) and that the catch of vessels
operating purse-seines outside the 12 nautical mile zone can be landed only in Ratnagiri District”’.
Another notification bans the use of trawl gear with mesh size less than 35 mm in the waters of
Sindhudurg District (among other areas along Maharashtra’s coast)?®. The MFRA provides for penalties
to be imposed on fishing vessels that are found to be in contravention of the MFRA.

Institutions

35. The governance of marine and coastal areas in India, covering issues of economic development and
environmental safeguards, takes place under diverse institutional arrangements at three levels of
government: national, state, and local. Activities are coordinated by the relevant ministry, depending on
whether the subject is within the Union, State or Concurrent list. Based on the description of key
economic activities in coastal areas of Sindhudurg District (see section on socio-economic context above),
the key institutions responsible for implementing and regulating economic activities in these sectors are
the Ministry of Agriculture (Fishing, Agriculture, Horticulture, Animal Husbandry), Ministry of Shipping
(Ports), Ministry of Defence (Maritime Traffic), and Ministry of Tourism (Tourism). The Ministry of
Environment and Forests is the main institution entrusted with ensuring that environmental safeguards are
being met.

36. Ministry of Environment & Forests (MoEF) is the nodal agency in the administrative structure of
the Central Government for planning, promoting, coordinating and overseeing implementation of India’s
environmental, forestry and wildlife policies and programmes. MoEF’s work is guided by the set of
legislative and regulatory measures aimed at the preservation, conservation and protection of the
environment, as well as by the National Conservation Strategy and Policy Statement on Environment and
Development, 1992; National Forest Policy, 1988; Policy Statement on Abatement of Pollution, 1992;
National Environment Policy, 2006, National Action Plan on Climate Change, 2008, National
Biodiversity Action Plan, 2008 and the National Wildlife Action Plan (2002-2016). While implementing
these policies and programmes, the Ministry is guided by the principle of sustainable development and
enhancement of human well-being.”

37. Other Union Ministries whose mandate has a bearing on coastal and marine management issues
are Ministry of Agriculture (Deep Sea Fishing Policy, 1991, Indian Fisheries Act, 1987, Marine
Fisheries Regulation Act); Ministry of Shipping (Indian Ports Act, 1908, Merchant Shipping Act, 1958),
the Ministry of Defence (Coast Guards Act, 1978, Maritime Zone Act, 1976) and the Ministry of
Tourism (National Tourism Policy, 2002).

38. At the state-level, Maharashtra Forest Department (MFD) is mandated to protect, conserve and
manage the state’s forests (including mangrove forests and coral reefs) and wildlife resources. The main
functions of the Department are to manage forest resources, implement Joint Forest Management (JFM)
programmes by involving the local villagers in managing and protecting forests, undertake forestry
research, and conserve wildlife. MFD is responsible for management of the Malvan Marine Sanctuary

% Apart from fishing, regulation of other economic activities such as tourism, other industries, mining, and ports and maritime
traffic occur under national environmental legislation (see table above on national legislation relevant to coastal and marine
biodiversity conservation).

27

http://www.icsf.net/icsf2006/uploads/resources/legalIndia/pdf/english/state/1112240339823***Maharashtra_Notification_dated
2183th October, 1999.PDF

http://www.icsf.net/icsf2006/uploads/resources/legalindia/pdf/english/state/1112240287095***Maharashtra_Notification_dated
12th December, 1997.PDF
2 More information at http://moef.nic.in/index.php
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(MMS) that falls under the jurisdiction of the Deputy Conservator of Forests, Sawantwady Forest
Division.

39. The Maharashtra Coastal Zone Management Authority (MCZMA) was constituted by the
MoEF under the Environment (Protection) Act, 1986. The Authority has the power to take the necessary
measures for protecting and improving the quality of the coastal environment and preventing, abating and
controlling environmental pollution in the coastal areas. The Authority deals with environmental issues
relating to the Coastal Regulation Zone which may be referred to it by the State Government, the National
Coastal Zone Management Authority or the Central Government.

40. Maharashtra Pollution Control Board (MPCB) is a statutory authority entrusted to implement
environmental laws and rules within the jurisdiction of the state. National pollution control norms are set
by the Central Pollution Control Board (CPCB). MPCB ensures proper implementation of the statutes,
judicial and legislative pronouncements related to environmental protection within the State. MPCB has
the responsibility of implementing the following environmental Acts and Rules, either directly or
indirectly: Water (Prevention & Control of Pollution) Cess Act, 1977, Air (Prevention & Control of
Pollution) Act, 1981, Environment (Protection) Act, 1986 and Rules and notifications made there under
(including EIA notifications), Hazardous Waste (Management & Handling) Rules1989, Manufacture,
storage and Import of Hazardous Chemicals Rules, 1989, Bio-medical Waste (Management & Handling)
Rules, 1998, Municipal Solid Waste (Management & Handling) Rules, 2000, Plastics Wastes Rules,
1999, Coastal Regulation Zone Rules, 1991, and the Public Liability Insurance Act, 1991.

41. In addition to state-level agencies entrusted with environmental protection functions, there are a
number of government agencies that facilitate consumptive resource uses in the landscape. Of these, the
Department of Fisheries, Department of Tourism (Maharashtra Tourism Development Corporation), and
the Maharashtra Maritime Board are important state actors regulating fishing, tourism, ports and maritime
traffic in the SCME.

42. The State Department of Fisheries (DOF) is the nodal agency responsible for formulation of
policy, development and management of programmes and their implementation related to the fisheries
sector. The DOF provides direct support for increasing supply from both capture and culture fisheries. It
monitors and promotes improved management of the resources, and actively promotes the involvement of
small-scale and poorer participants in the sector. Its main activities include construction of fishing
harbors and setting up marketing and processing infrastructure, technical support, training and extension,
subsidies and credit assistance to fishermen for acquiring fishing equipment, support to fishermen
cooperatives, compiling fisheries statistics, and implementing various welfare measures and activities for
the fishers. The DOF is also responsible for enforcing the MFRA and, at the ground level, this function is
performed by the Assistant Commissioner of Fisheries having jurisdiction over the area.

43. Maharashtra Tourism Development Corporation (established under the Companies Act of
1956) is fully owned by the Government of Maharashtra. It was established for systematic development
of tourism on commercial lines and is the primary government agency responsible for implementing the
state’s tourism policy. The Corporation receives from the State Government financial assistance in the
form of share capital and grants. The State Government has entrusted all commercial and promotional
tourism activities to MTDC. Since its inception, it has been involved in the development and maintenance
of various tourist locations in Maharashtra. They have a key presence in SCME.

44. The Maharashtra Maritime Board (MMB), established in 1996 is mandated to enforce
Maritime Rules & Regulations for administration and conservancy of ports, regulating traffic and tariff
structure and licensing of crafts (mechanized fishing vessels of Maharashtra are registered with the
MMB), and carrying out hydrographic surveys and other allied investigations along the west coast of
Maharashtra, in the creeks as well as in the rivers of the Konkan region. The MMB has 5 Regional Port
Offices. The Vengurla Regional Port Office (located in Vengurla taluka of Sindhudurg District) covers
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the ports in the District namely, Vijaydurg, Deogad, Achara, Malvan, Nivati, Vengurla, Redi, and
Kiranpani.®

45. The District Administration is headed by the District Collector/ Magistrate®, and includes
functionaries responsible for different aspects of district governance. Of note to this project are
functionaries responsible for district planning (District Planning Officer), fisheries (Assistant
Commissioner of Fisheries), agriculture (District Agriculture Officer), Deputy Conservator of Forests,
Sawantwady, and tourism (General Manager, MTDC). At the taluka level there are Panchayat Samitis,
and at the village level there are Gram Panchayats. The taluka-level Panchayat Samitis work for the
villages within the taluka and are the link between the Gram Panchayat and the district government.
These three levels of local government are responsible for the preparation of plans for economic
development and social justice and also for the implementation of schemes as entrusted to them by the
respective state governments and also by the central government.

46. At the village level there are also several Village Level Institutions (VLIs) that are supported by
the government as well as non-governmental organizations. These are community or user-group based
organizations such as Self Help Groups (SHGs), Women’s Groups, Dairy Cooperatives, Fishermen’s
Associations, Youth Groups, JFM Committees — Ecodevelopment Committees (EDCs), and Vana
Samrakshana Samities®® (VSS).

Part 1B: Baseline analysis
1.4 Threats to coastal and marine biodiversity of the SCME

47. In spite of the above-described legal, policy and institutional framework, the coastal and marine
ecosystems in the SCME are under increasing threat. The Sindhudurg coast, like many other resource-rich
regions in India, has been subjected to unsustainable resource use. Economic activities in coastal and
marine areas are having an adverse impact on the status of biodiversity. A survey conducted under the
Department of Ocean Development’s ICMAM program for Malvan (Critical Habitat Information System
for Malvan, July 2001) found an overall decline in biodiversity as compared to previous studies. During
the project preparation phase, a threat-analysis was undertaken in consultation with stakeholders. The
result of this analysis is given below, with threats being listed in diminishing order of impacts.

Unsustainable fishing

48. Sindhudurg is an important fishing center for Maharashtra and, of all other economic activities
taking place in the coastal zone, fishing places the most pressure on coastal and marine biodiversity of the
district. Data from the state’s Fish Production Report for 2008-09 indicate that marine capture fish
production for Maharashtra state shows a declining trend since 2006; fish production for Sindhudurg
district has also declined since it peaked in 2006 (see charts below). The number of mechanized boats has
increased from 1,196 in 2006-07 to 1,275 in 2008-09, and the number of non-mechanized boats has
increased from 388 to 419 over the same period™.

% Maharashtra Maritime Board website (http://www.mahammb.com/vengurla-group-of-ports.htm)

3! District Collectors are officers of the Indian Administrative Service and are the most powerful government officials of the
district. They are entrusted the task of handling law and 