EXECUTIVE SUMMARY

1.

INTRODUCTION

Mormugao Port is a major Port on the West coast of India and has completed 125
years of glorious service to the nation’s maritime trade. The coordinates of the
Port are 15°25’ N and 73°47’ E and it lies between the major Ports of New
Mangalore and Mumbai. The Port serves the geographical regions of Goa,
Karnataka and parts of Maharashtra and Andhra Pradesh. Major commodities
being handled at the Port are Coal, Iron Ore, POL and general cargo items.
MPT is ideally located to serve the industries in the hinterlands of Karnataka, and
a lot of cargo including coal is imported through some of the Ports situated in
Eastern coast of India despite the fact that the rail distance from these Ports to the
industries are much more compared to Mormugao Port. MPT expects that a
substantial growth in coal traffic can be achieved, if larger vessels can be serviced
at the Port. However, a very big factor for MPT’s growth is the doubling of the
South Western Railway (SWR) network which is presently choked. The SWR has
already awarded the work related to doubling of a part of this rail network. The
total cargo handling capacity of MPT Port is 43.8 MMTPA. There is a 6.0 km long
entrance channel with the depth of outer channel being 14.40 m and that of the
inner channel being 14.10 m. The Port has a total land area of 530 acres (212 ha)
approx.
MPT, taking into account the growing competition from private Ports and other
major Ports in the vicinity, has decided to deepen the existing Port approach
channel to suit the navigational requirement of Cape-size vessels. The existing
depth of the outer channel is 14.40 m and inner channel is 14.10 m. A fully loaded
Panamax vessel can be handled under these conditions by taking advantage of
tide. The layout of Mormugao Port showing the said existing navigational channel
is depicted in Figure-1.
2.

POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

As per the list of projects or activities requiring prior Environmental Clearance (EC)
given in the EIA Notification issued by MoEF on 14th September 2006, the
proposed project is listed at S. No. 7e and requires Environmental Clearance (EC)
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from Ministry of Environment, Forest and Climate change (MoEF & CC). Since,
the project is proposed in the coastal area, CRZ Clearance is required as per the
CRZ Notification of January 2011.
MoEF&CC has accorded the Environmental Clearance to M/s Mormugao Port
Trust for the above mentioned project vide

letter

10-23/2014 dated 9th

February, 2015. However, Hon'ble NGT, Pune Bench vide order dated 2nd
September, 2016 has quashed and set aside the EC letter dated 9th February,
2016.
MPT again submitted Form-I along with TOR in the prescribed format to
MoEF&CC for the prior environmental clearance (Approval of TOR) for conducting
the fresh EIA study for the referred project. MoEF&CC vide letter No. 10-23/2014IA-III dated 10.10.2016 has accorded the Approval of Terms Reference (TOR) for
the EIA study of the referred project.

Figure-1 Port Layout Map
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3.

PROJECT DESCRIPTION

3.1

Existing berthing facilities

Mormugao is an open type natural harbour and has a natural geographical
formation known as Mormugao Headland. The harbour is protected by a
breakwater of 550 m length and a mole of 270 m length. There is a 6.0 km long
navigational entrance channel with the depth of outer channel being 14.40 m and
that of the inner channel being 14.10 m. The Port has a total land area of 530
acres (212 ha), approximately. The Port has 7 cargo handling Berths, of which two
are dedicated coal Berths, one dedicated iron ore Berth and a dedicated POL
Berth and the remaining being general cargo Berths. Apart from these 7 Berths,
there is also a dedicated Berth for cruise vessels and a non-cargo Berth which is
proposed to be earmarked for the exclusive use of Navy and Coast Guard and 6
nos. of Mooring Dolphins. MPT Port is well connected by road and rail network.
Goa has four National Highways passing through it and Mormugao is well
connected with these highways. Apart from road connectivity, Goa has two rail
lines, one run by the South Western Railway and the other by the Konkan
Railway. The physical features of the present Berth facilities are summarized in
Table-1.
Table-1: Existing Berthing Facilities at Mormugao Port
Berth
Length Dredged
Year of
Type
No.
(m)
Depth (m) Construction Cargo
Cruise Berth

450

9.50

2012

Mole Berth

250

9.50

2012

1,2,3

-

9.00

1995

4
5

194
200

8.00
14.10

2012
2004

6
7
8
9
10
11
Mooring
Dolphins

250
300
298
357
250
270
6 no

14.10
14.50
13.10
14.10
13.10
13.10
14.10

2004
2014
1976
1978
1985
1994
2003-2011
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of Capacity
(Million
Tons)
-

Cruise
vessels
Non Cargo
vessels
Ship repair
facility
Port crafts
General
Cargo
Coal
Coal
Liquid bulk
Iron ore
General
Cargo
Bulk Cargo

7.50

1.50
11.50
2.65
10.00

3.2

Proposed Activity

The Port of Mormugao has a 250 m wide channel that is 5.2 km long in the Outer
Channel and 2.3 km long in the Inner Channel. MPT proposes to further dredge
the existing navigation channel. The Outer Channel which is presently dredged to
-14.40 m is proposed to be deepened to -19.80 m and the Inner Channel to be
deepened from -14.10 m to -19.50 m, from the Chart Datum (CD). The proposed
deepening will facilitate navigation of Cape-size vessels at any state of the tide.
The total quantity of dredged material has been estimated at 15 Mm3,
approximately, of which about 55% dredging has already been carried out. The
remaining quantity of dredged material will be about 7 Mm3 including
approximately 0.142 Mm3 of weathered rock.
3.3

Dredging Plan

The top layer of the existing navigational channel comprises of unconsolidated
“silty / sandy” clay. The silt and sand content increases with depth. The next layer
is medium to dense and very dense, silty fine to medium sand. Weathered to hard
rock is seen in few places. The quantity of hard rock is approximately 0.142 Mm3.
The various types of dredging equipment available for executing capital dredging
works are as follows:


Trailer Suction Hopper Dredger (TSHD)



Cutter Suction Dredger (CSD)



Bucket Dredger



Grab / Clamshell Dredger



Backhoe Dredger

Most of the dredging work will be undertaken with a Trailer Suction Hopper
Dredger (TSHD), supplemented by Cutter Suction Dredger (CSD) or Backhoe
Dredger (BD), both, for dredging hard material and

weathered rock if

encountered. Dredged material will be disposed in the designated Spoil
(dumping) ground scientifically demarcated by CWPRS, Pune. No blasting is
involved in the process.
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3.4

Spoil Disposal (dumping) Grounds

CWPRS has carried out hydrodynamic and dispersion studies for identifying and
demarcating a suitable offshore location to dispose of the dredged material. As per
CWPRS recommendation, a disposal area of 2 km X 2 km, located at a distance
of 1 km North from the intersection of the center line of the outer approach
channel with the -20 m contour at a depth of about -27 m below CD has been
identified. Navigation channel and proposed dumping locations are showen in
Figure-2. Desk studies were undertaken by CWPRS to estimate maintenance
dredging in the approach channel. The estimated quantity of maintenance
dredging works out to 6 M m3 per annum.
3.5

HTL/LTL DEMARCATION

The CRZ mapping for the proposed project has been done by Institute of Remote
Sensing (IRS), Anna University, Chennai. The CRZ mapping report includes the
HTL/LTL map covering an area of 7 km radius from the project site, and a
dredging project layout map of 1:4000 scale. As per the HTL demarcation done
by IRS, Chennai, the proposed dredging area falls in CRZ-IV (A) and CRZ-IV (B)
category.
4.

ENVIRONMENTAL BASELINE STATUS

The Study Area for the EIA Report encompasses the entire area within a radius of
10 km from the center of the existing navigational channel. The major portion of
the Study Area is under water. In such a setting, the impacts likely to occur during
the execution and operation phases of the dredging project are expected to be
mostly within the immediate marine environment. Thus, in the present EIA Study,
specific emphasis has been accorded to the marine environment. The Baseline
Status of various environmental parameters in the Study Area (Figure-3) is
described in the following paragraphs.
4.1

Meteorology

Meteorological data with respect to wind speed, wind direction, temperature,
rainfall, relative humidity, visibility, etc., was collected to represent the Mormugao
area.
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Figure-2 Existing Navigational Channel and Spoil Disposal (dumping) Ground
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4.2

Land-use Pattern

The land use pattern of the Study Area has been studied using satellite data. The
major land-use category is “water body” accounting for about 79.91% of the total
Study Area. The area under dense and open vegetation in the Study Area is
6.02% and 5.66 %, respectively. The category “Open land / barren area” accounts
for 5.19%, of the Study Area. Agricultural area accounts for about 1.51% while
“Built-up” area accounts for 1.18% of the total Study Area, respectively
4.3

Ambient Noise Levels

Ambient Noise Levels were monitored at various locations in the Study Area. The
day time equivalent noise level ranged from a minimum of 50.95 dB (A) to a
maximum of 59.83 dB(A). The night time equivalent noise level ranged from a
minimum of 39.76 dB(A) to a maximum of 46.30 dB (A).
4.4

Marine Ecological Survey

A Marine Ecological Survey was carried out in February 2015, through the experts
from the Centre of Advanced Studies (CAS) in Marine Biology, Annamalai
University, Tamil Nadu. During the survey, marine water and sediment samples
were collected to assess physicochemical and biological parameters (i.e.
phytoplankton, zooplankton, macro-benthos, meio-benthos and pathogens),
including the status of sea weeds, sea grasses, and fishery resources.
a)

Physiochemical parameters of marine water

Surface water temperature ranged from 28oC to 30.6oC at various sampling
stations. The salinity values varied from 35.0 to 39.0 psu in surface water to 30.0
to 38.5 psu in sub surface water at various sampling locations in the Study Area.
The pH value ranged from 7.9 to 8.9 at all the stations. This indicates that the
marine water is marginally alkaline, as expected. The Total Suspended Solids
values ranged between 150 to 275 ppm at various sampling locations. The
Dissolved Oxygen level in the water samples was adequate and ranged from 4.20
to 5.9 mg/l at various sampling locations.
The nitrite level varied from 0.03 to 0.29 µmol/l, with maximum recorded at station9 (sub surface) and minimum at station-2 (sub-surface). Nitrate concentration
ranged between 2.0 and 4.7 µmol / l and Total Nitrogen values from 15.16 to
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37.89 µmol / l, in surface and sub-surface water samples. The heavy metal
concentration was found to be within permissible limits. The concentration of iron
in the samples varied from 10.3 to 20.4 µg / g. The concentration of zinc in the
samples varied from 10.32 to 20.56 µg / g. The concentrations of Manganese,
Chromium, Copper, and Mercury, in surface/sub-surface water samples, varied
from 20.43 to 34.54, from 1.43 to 3.78, from 3.00 to 6.20 and from 0.24 to 0.35 µg
/g, respectively. The said concentrations of trace metals are also found to be
within permissible limits expected in estuarine Port waters.

Figure-3 Study Area Map
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b)

Sediment characteristics

The pH values in sediment samples ranged from 7.9 to 8.8 and the texture of
sampled sediments was found to be sandy to silty.
The concentrations of Iron, Zinc, Manganese, Chromium, Lead and Copper, in
various sediment samples, varied from 3566 to 6345, from 12.34 to 34.32, from
20.43 to 79.43, from 8.50 to 22.30, from 12.32 to 15.43 and from 12.30 to 30.40
(all in µg/g), respectively. The said values are within the ranges expected in
normal marine sediments and indicate that there is no fear of heavy metal toxicity
to marine “fauna/flora” caused by re-suspension of sediments during dredging.
c)

Biological Characteristics

Chlorophyll–a, Phaeopigments and Total Biomass
In the present study, the chlorophyll ‘a’ in water sample varied from from1.267 to
3.192 mg/m3. The Phaeopigments content varied from 0.214 to 4.112 mg/m3 and
the total biomass values varied from 20.401 to 32.435 ml/100m3. Gujarat
Ecological Commission (1999) reported 0.7-0.9 µg/m3 of Chlorophyll-a from the
Kandla port waters which is far lesser than our values.
Phytoplankton
In the present study, the diversity and abundance of species belonging to 4 groups
namely diatoms, dinoflagellates, blue greens and cocolithophores, were recorded.
Of these, diatoms were found to be the dominant group with 33 species. Density
of phytoplankton varied from 2,597 to 6,064 cells/l. Monitoring and Testing of
Marine water & Sediment samples for Capital Dredging inside the Mormugao Port,
Goa during February to April 2016 by Dredging Corporation of India Ltd (DCI)
accounted the similar range of population density, percentage composition and
diversity indices of phytoplankton.
Zooplankton
During the study period, 3 groups of macro-zooplankton (Calanoids, Cyclopoids,
and Harpacticoids) and 2 groups of micro-zooplankton (Spirotricha larval forms
and “others”), were recorded. The density varied from 2,615 to 7,511 Nos./m3.
Monitoring and Testing of Marine water & Sediment samples for Capital Dredging
inside the Mormugao Port, Goa during February to April 2016 by Dredging
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Corporation of India Ltd (DCI) accounted the similar range of population density,
percentage composition and diversity indices of phytoplankton.
d)

Benthos

During the present investigation, four groups of benthic organisms namely,
Polychaetes, Crustaceans, Bivalves and Gastropods were recorded. The
population density of macro benthos varied from 950 to 1725 Nos./m2. Benthic
density was found to in normal range corresponding to the similar areas. Amongst
the meio-benthos total of 56 species belonging to five groups of meio-benthic
organisms namely, Foraminiferans, Nematodes, Harpacticoids, Ostracodes and
Tanaidacea, were recorded. The population density of meiofauna varied from 274
to 366 nos./m2, which is slightly higher than the values recorded by Dredging
Corporation of India.
4.5

Terrestrial Ecology

The green cover in the Study Area, especially along the coastal belt, consists of
Coconut, Mango, Moi, Kudo, Onwal, Jamun, Zambo and other native species of
trees. Wild animals reported in the area include Monkey, Langoor, Squirrel,
Mouse, Bat, etc. Mammals such as, Jackal, Langur and Bonnet Macaque are
found all over the region inhabiting groves, coastal belt and woodlands. The
common Mangoose and Indian Hare were also observed in the area.
Amongst reptiles, Moniter Lizard, Garden Lizard, Common Skink and Rat Snake,
are common. As per the IUCN status of threatened animals, it is observed that all
the recorded species fall under the category of least concern. No rare and
endangered faunal species (mammals, reptiles) included in the IUCN Red List of
threatened animals, were observed in the Study Area.
4.6

Fisheries

The Study Area has major, minor and medium marine fish landing centers at
various locations. Inland fish landing centers are present only in the Tiswadi
Taluka of the said Area. The Study Area has a total fishermen population of 2274
persons and a total of 405 families, engaged in fishing activity are registered in the
same.
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4.7

Socio-Economic Aspects

The information on socio-economic aspects has been extracted from Primary
Census Abstract 2011. The total Study Area comprises of about 34 villages. The
total population of all “villages/towns” in the Area is of the order of 266046
persons, residing in 62942 households, as per Census of India 2011.
5.

ASSESSMENT OF IMPACTS

Based on the project details and the baseline environmental status, potential
impacts that are expected to occur as a result of the execution and operation of
the proposed dredging project have been identified.
5.1

Impacts due to dredging

The total volume of capital dredging estimated for enabling navigation of Capesize vessels in the channel is about 7 Mm3. The quantity of hard rock has been
estimated at (approximately) 0.142 Mm3. As per the mathematical model study
carried out by CWPRS Pune, the annual volume of maintenance dredging has
been estimated at 6 Mm3. The ongoing annual maintenance dredging quantities in
the existing navigational channel is about 3 Mm3.
The dredging activities lead to the increase in the turbidity level of the water
column. The change in water-column turbidity during dredging is a short-term
impact. The turbidity increase also depends on the type of dredging method
adopted. Normally dredging in the area is done by TSHD. The turbidity levels
return to the pre-project level in a short time after the stoppage of dredging and
disposal of the dredged material. It can be concluded that apart from short-term
increase in turbidity levels, no other significant effect on marine quality due to
dredging is anticipated. It is important to note that the proposed dredging project is
a brownfield project largely restricted to the same old existing channel area used
for > 5 decades and resorted to regular periodic maintenance dredging for the
same long period. The additional length of about 3.8 km, by which the channel is
proposed to be extended, falls in the Arabian Sea, > 6 km West of the Port
breakwater. Adverse impact, if any, due to the said extension will be significantly
away from the estuary and into the Sea. As the maintenance dredging operations
take place after the end of the monsoon, when the winds blow from the NorthEast, the sediment plume also travels away from the estuary. This is confirmed by
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the CWPRS modeling study conducted to demarcate safe Spoil Disposal Ground
for the present project. Studies conducted by the NIO as well as ICAR (Goa) have
indicated that the abundance and diversity of marine flora/fauna, including fish
species, in various localities of the vast Zuari Estuary and Environs close to the
Port and Ship “Building/Maintenance” Yards along the Southern bank of Zuari
River, are in good shape. The excellent resilience and regenerating capacity of the
Zuari Estuary have been attributed to the constant forces of tides, currents, sea
waves, fresh water flows from upstream and monsoon forces acting on it to
restitute any adverse chemical, biological and physical changes caused by varied
anthropological interventions. A recent published research work conducted by the
NIO* in and around the existing navigational channel and spoil ground of the Port,
has concluded that the process of restoration of the Benthic community disturbed
by the periodic maintenance dredging in the Port channel starts within four months
of cessation of dredging.
5.2

Impact on Marine Biodiversity

Impact of Capital Dredging for Deepening of Approach Channel on the Marine
Biodiversity and Biodiversity Management Plan, Zuari Estuary Mormugao has
been studied by NIO, Goa. Primary and secondary data has been collected on
marine ecology and biodiversity to evaluate the impacts of dredging on marine
biodiversity. Increased in turbidity may results in decreased primary productivity in
the water column in dredging and dumping areas. Dredging activity may chang the
nutrient regime in the water column and results in increased pollutant such as
PAPs, PHCs, O&G, heavy metals, organic matter and other contaminants and
toxins from the sediment.
5.3

Impacts on Pelagic Environment

One of the potential sources of nutrients which are of greater concern resulting in
eutrophication of surface waters. The increased turbidity leads to decrease in the
dissolved oxygen (DO) in the water column during the dredging operation in
progress. Increased suspended sediments can not only limit the light penetration
in water but also affects the filter feeding organisms such as zooplanktons.
Reduced DO can cause the loss of microeucaryotic biomass, decrease in aerobic
bacteria and the increase in sulphate-reducing and other anaerobic bacteria.
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Potential threat of increase in the events such as algal blooms, harmful algal
blooms, jellyfish blooms and increase in the number of undesirable species.
5.4

Impacts on Benthic Environment

During all dredging operations, the removal of material from the seabed also
removes the animals living on and in the sediments which are collectively called
as ‘Benthos’. Dredging may initially result in complete removal of the surface
sediment associated biota at the dredged site. This can be expected to lead to a
patchy distribution of organisms, reflecting the differences between the dredged
furrows and the intervening un-dredged surfaces. Such recolonization occurs
within the dredged areas is likely to be by migration of adults through transport on
tidal currents.
5.5

Impacts on Fisheries

Proposed dredging and dumping may harms the ecology of nearby areas to
function as a nursery area, or feeding ground for all the marine fauna. Adult fish
are likely to move away from or avoid areas of high suspended solids, such as
dredging sites, unless food supplies are increased later on as a result of increases
in organic material transformation through heterotrophy and their biomass buildup. Temporary reduction/increase or change in fish catch may occur due to the
proposed activities.
5.6

Impacts on Aesthetics and Socio-Economy

There is significant pressure due to tourism on the Humpback dolphin and the
coral reefs surrounding Grande Island, which is the focal species for these
activities and also come in the influence zone of impact due to its vicinity to the
Mormugao port. Dredgers and associated vessel movement are a potential threat
to the marine mammals especially the dolphins, which may be harmed due to
collision, propeller action and underwater rope, wires and anchorage material. But
Vessels associated with dredging operations are likely to be moving at slower
speeds in the project area reducing the risk of vessel strike.
5.7

Impacts due to Contaminated Sediments

Another possible impact is the release of toxicants from the sediment if the
sediment is contaminated. In the case of contaminated sediment acute toxicity,
chronic toxicity and bioaccumulation are the possible effects. But all these are
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short-term and insignificant and no serious effects have been reported from any
earlier instances or experimental studies. Sediment samples analyzed from the
project area did not show the presence of any appreciable levels of contamination
and hence may not pose any problems of contamination.
5.8

Impacts due to disposal of dredged material

CWPRS has carried out hydrodynamic studies and dispersion studies for finding
out a suitable location offshore to dispose of the dredged material. As per CWPRS
recommendations, a disposal area of 2 km X 2 km, located at a distance of about
1 km North from the intersection of the center line of the outer approach channel
with the -20 m contour at a depth of about -27 m from CD has been identified.
Disposal of the dredged material is likely to adversely affect the density and
diversity of meo and macro fauna in the said spoil ground. However, dumping is
proposed in the area which has a depth of about 27 m from CD and turbidity
conditions are expected to normalize after some time.
5.9

Impacts on Air Environment

The combustion of diesel in the dredgers could be one of the possible sources of
incremental air pollution during the construction phase. The incremental increase
in concentration is expected to be quite low and does not require any specific
control measure. Besides its impact will be negligible as the same will manifest
mostly within the remote marine area
5.10

Impacts in Water Environment

The total increase in the number of workers during dredging, will be of the order of
only 25 to 30 persons. The said workers will either frequent the site from the
existing settlement near the Port area or reside in Dredgers as per the work
schedule. Hence, no labour camp is envisaged.
5.11 Impacts on Shore Line Change
CSIR-National Institute of Oceanography (NIO) has carryout shoreline monitoring
study for Mourmugao Area through beach profile measurements and remote
sensing imagery analysis. The proposed region for monitoring the shoreline
through beach profile measurements are from Baga beach in the North, which is
16 km from MPT, and Mobor in the south, which is located about 35km from
MPT. The southern beaches are located along a single stretch of about 26 km
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and therefore the whole stretch was considered in the proposal.
This interim report submitted by NIO on 17.11.16 presents the studies carried out
on shoreline monitoring through beach profile measurements at about 40 cross
sections covering both the north and south Goa beaches and baseline information
on the Goa coast profile changes. As per the past beach profile studies carried out
by CSIR-NIO, no progressive coastal erosion is observed within 10 km radius of
MPT region. Observations in the present on-going shoreline monitoring studies
within the study area of 10 km radius from Project site. NOI has conducted the
shoreline monitoring from July 2016 to September 2016, also indicates that there
is no significant erosion/accretion.
6.

ENVIRONMENTAL MANAGEMENT PLAN

The Environmental Management Plan proposes to integrate the baseline
conditions, impacts likely to occur, and the supportive and assimilative capacity of
the system. The most reliable way to achieve the above objective is to incorporate
the management plan into the overall planning and implementation of the project.
The Environmental Management Plan (EMP) for the proposed maintenance
dredging activities is given below.
6.1

Control of Impacts on Marine Environment

The total capital dredging calculated for enabling navigation of Vessels in the
channel is 7 Mm3. An important factor in minimizing adverse impacts would be
optimizing the dredging period and avoidance of activities beyond the specified
area of implementation. Various dredging methods have been considered for the
dredging of proposed navigation channel. It is proposed to dredge the channel
using combination of Trailing Suction Hopper Dredger and Cutter suction dredger,
which is environmentally safe methods as leakage of dredged material and
dispersal of sediments in these methods is minimal. Some patches of weathered
rock have also been noticed. The quantity of hard rock is approximately 0.142
Mm3. No blasting

is involved in the process. It is proposed to remove the hard

rocks using Backhoe Dredger (BD).
Dredging activities to be scheduled and planned to minimise impacts on marine
ecology. Dredging shall not be undertaken during fish breeding season and other
special weather situations. Dredging activities will be carried out in the confined
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manner to reduce the impacts on marine environment. Vessels operating during
dredging phase such as dredgers shall be equipped with spill response kits to deal
with any incident of spillage of oil from the dredgers/barges.
6.2

Action Plan for disposal of Dredged Soil and Rocks

The total quantity of dredging is 7 Mm3 from which the rock quantity is 1.25 Mm3.
The work is proposed to be completed in a period of about 6 months. Disposal of
dredged spoils shall be carried out at the designated site suggested by CWPRS.
As per CWPRS recommendations a disposal area of 2 X 2 km at 2 locations i.e
40% to the north of -23m contour (at UTM 358700E and 1704000 N in an area of
2.0 km x 2.0 km) and remaining to the north of -27m depth contour (at UTM
356000E and 1705000 N in an area of 2.0 km x 2.0 km) to avoid shoaling.
6.3

Biodiversity Recovery Plan

The recovery of biodiversity is dependent on various ecological and physical
factors and also on the magnitude of the impact posed by anthropogenic activity.
Following mitigation measures have been suggested for biodiversity conservation:
 A team of experts should be assigned and should be onsite during the
entire phase of the project so that the activities are in check and the
impacts are minimized.
 The project proponent should consider and adhere to all the international
treaties and agreements to which India is a signatory and party.
 Dredging and associated activities should be avoided during the notified
fish breeding season (June-July) which is considered as egg laying and
larval recruitment season.
 Disposal of dredged material should be in deeper waters so that the
impact is minimized in the coastal region. The experimental studies have
shown that it is technically possible to partially restore the seabed in
response to dredging. Therefore, it is recommended that the restoration
of dredged area may be assessed periodically.
 Fish fauna is very diverse and is comprised of commercial and noncommercial species, hence necessary care should be taken to avoid
damaging this important resource insuring its sustainable utilization.
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6.4

Vessel Management Plan

Vessel Waste management measures will include:
 All domestic, toxic, and hazardous wastes, oils and petroleum
hydrocarbons, empty drums and other containers, and any other waste
materials will be collected, handled, stored, and disposed of in
accordance with existing National waste management policies and
procedures;
 The dredging contractor will endeavour to minimise waste generation
from equipment consumables, packaging, and the like;
 The dredging contractor is to ensure that adequate toilet facilities are
provided on the dredge and other vessels. All wastes, including grey
water, are to be contained on board and legally disposed of on land;
 If there is a sewage treatment plant on board the dredge or any other
vessels, it must comply with MARPOL treaty namely:
 Fuel transfers and fuel levels should be monitored;
 Spill kits will be provided, located in close proximity to all storage and
operational areas, and maintained in proper and efficient working
condition;
 Any non-conformance will be immediately reported to the relevant
authorities
6.5

Dredging Management Plan

Operational procedures for dredging will be optimised to reduce the mobilisation
and dispersion of suspended sediment. Such measures include:
 It is proposed to dredge the channel using combination of Trailing
Suction Hopper Dredger and backhoe dredge, which are environmentally
safe methods as leakage of dredged material and dispersal of sediments
in these methods is minimal.
 All dredging equipment and barges will be maintained in proper and
efficient condition.
 Vessel-based plume monitoring should be conducted during the trial
period to validate the characteristics of any turbid plumes and to
establish ongoing turbidity monitoring requirements.
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6.6

Fishery Management Plan
 Movement of vessels in the approach channels and outer harbors are
often encountered by the fishing nets resulting in mutual losses which
have to be managed.
 Fishing activity has to be avoided in the vicinity of dredging channel as
well as port area to avoid fishing nets getting entangled with the moving
vessels which cause huge financial losses to the coastal fishing
community.
 Safe navigation routes for the passages of ships and vessels will be
earmarked, particularly when fishing harbors are located nearby to the
proposed site. It is the responsibility of the fishing vessels to navigate
safely.


Blasting will not be resorted to and dredging shall not be carried out
during fish breeding season.



Dredging will be carried out in a confined manner to reduce its impact
on marine environment.


6.7

Dredged material will be disposed safely in the designated Spoil area.

Oil Spill Prevention and Contingency Plan

In the event of a spill or emergency, the following corrective actions will apply:
 Oil Spill Contingency Plans and response strategies to be implemented;
 Outflow of substance to be prevented, controlled or stopped from the
source and the spread of substance stopped;
 The Port Control Centre, the in-charge will be notified as soon as
practicable. The assigned authority will coordinate spill response and
notification procedures in conjunction with the Port In-charge.
6.8 Hydrodynamics and Siltation Studies
The average total quantity of dredged spoils generated per annum, during regular
maintenance dredging conducted by MPT to maintain the existing channel and
Port basin area, is about 3.0 Mm3. The maintenance dredging normally takes
place during the post monsoon season for a period of about two months.
MPT, awarded the work for Hydrodynamics and Siltation studies for assessment of
annual maintenance dredging and demarcation of safe marine Spoil disposal
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ground to Central Water & Power Research Station (CWPRS), Pune. In the
harbour area, the average annual siltation was estimated at 3.5 Mm3. CWPRS has
recommended two dumping areas for the disposal of 15Mm3 of dredged
material. However, about 55% of dredging and dumping has already been
completed and remaining dredging has been estimated to be about 7 Mm3.
Similarly, the total requirement of annual maintenance dredging after deepening
of existing channel has been placed at 6.0 Mm3.
7.

DISASTER MANAGEMENT PLAN

Disaster Management planning is an integral and essential part of loss prevention
strategy. The nature of the proposed project is such that there are minimal
chances of accidents. The project operations do not entail any risk or hazard.
Mormugao Port has a 100 bedded hospital to cater to various medical needs of
the MPT employees and is well equipped to handle any emergency situation.
A detailed Risk and Disaster Management Plan is in place at the Mormugao Port
Trust and the same shall be implemented in case of any unlikely event of
emergency. The objectives of the disaster management plan are:




To ensure that loss of life and injuries to workers, regular employees
and Port visitors are minimized.
Damage to environment and property loss are prevented and
mitigated.
Relief and rehabilitation measures are effective and prompt

The above objectives are sought to be achieved through the following measures:
 Providing information to all concerned on the anticipated
consequences of an emergency situation.
 Mobilization of on-site resources.
 Requesting the assistance of identified external emergency
response agencies.
 Initiating and organizing evacuation of affected workers, if warranted.
 Providing necessary first aid and other medical services that may be
required.
 Collecting data on latest developments, conducive to risks.
8.

ENVIRONMENTAL MONITORING PROGRAMME

Monitoring of important environmental parameters is an essential and integral
component of the impact “assessment / mitigation” of any development activity.
The physical, chemical and biological characteristics of marine “water / sediments”
shall be monitored periodically during the dredging phase at, both, dredging and
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disposal sites. Surface and bottom waters and sediments will be sampled and
analyzed, periodically. Considering, a dredging period of 8 months the monitoring
can be conducted for two seasons. The marine water and sediment sampling and
analysis shall be conducted through a “MOEF/NABET” accredited external expert
agency.
9.

COST ESTIMATE

The Total cost estimate for implementing Environmental Management Plan works
out to Rs. 35 lakh. The details are given in Table-2.
Table-2: Summary of cost estimate for implementing Environmental
Management Plan (EMP)
S.
Parameter
Cost
No.
(Rs. lakh)
1.
Safe drinking water and toilet facilities in dredgers and 5
barges
2.
Treatment of effluent from workshops, oil storage, etc.
10
3.
Implementation of Environmental Monitoring Programme 20
during dredging phase.
Total
35

Executive Summary of EIA Study for
dredging of navigation channel at MPT

20

