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Executive summary   

 INTRODUCTION 

M/s Adani Kandla Bulk Terminal Pvt. Ltd. (AKBTPL), the subsidiary company of 

APSEZL has developed dry bulk terminal at Tuna, as per the Concession agreement with 

Kandla Port Trust signed on 27th June 2012. The dry bulk terminal is located, off Tekra, near 

Tuna, outside Kandla Creek on the west coast of India. The terminal has the approved 

capacity to handle 14 MMTPA of dry bulk cargo like coal, fertilizer, salt, minerals and other 

agro-products. The dry bulk terminal is commissioned and under operation since 2015. This 

application is for obtaining  Environment and CRZ clearance for proposed additional capital 

dredging of 7.68 million m3 and annual maintenance dredging of 0.2 million m3 (in addition 

to approved 1.0 million m3, so that total annual maintenance dredging after the proposed 

expansion would be 1.2 million m3) to facilitate berthing of cape size vessels at existing 

offshore jetty off Tekra, near Tuna, Gujarat 

The existing terminal was designed to handle ships of 1,00,000 DWT drawing drafts of 15.0 

m at its outer berth with  an approach channel width of 200 m and depth of 12.3 m. Now a 

days, bulk cargo business especially coal is mostly handled on Cape-size vessels. So, to 

make it viable in the present business scenario, Tuna port will have to equipped to  handle 

Cape-size bulk vessels of 2,10,000 DWT and above with draft requirement  of >18.0 m.  

The width of the existing channel is 200 m, now it is proposed to provide 300 meter channel 

width in straight alignment and 400 meter at the turning point. The diameter of the existing 

turning circle is 500 meter. Now it has been proposed to increase the diameter to 700 

meter. Fully laden draft requirement of 2,39,400 DT vessel is 18 meter. As per EIA 

notification (S.O. 1533) dated 14TH September 2006 and CRZ notification (S.O. 19(E)) dated 

6th January, 2011, and their subsequent amendments, this project require Environment 

clearance and CRZ clearance form Ministry of Environment, Forests and Climate Change. 

This proposed dredging project, falls under 7(e), category – A of the schedule in the EIA 

notification, 2006. Institute of Remote Sensing (IRS), Anna University, Chennai, an 

authorized institution of MoEF&CC, GoI was appointed to demarcate the High Tide Line 

(HTL) and Low Tide Line (LTL) in and around the project site. 

The scope of this EIA study is based on the ToR prescribed by the EAC, MoEF&CC vide letter 

dated 04.05.2016. 
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 PROJECT SITE DETAILS 

Capital dredging and maintenance dredging will be undertaken in existing approach channel, 

two turning circles and two berth pockets (in front side – berth 1 & 3) to accommodate 

Cape-size vessels up 2,10,000 DWT from the designed capacity of 1,00,000 DWT vessels.  

 PROJECT DESCRIPTION 

As a part of capital dredging, 7.68 million m3 has to be dredged out from the existing 

approach channel, two turning circles on both sides of the jetty and two berth pockets at 

front side of the jetty. Disposal of dredged out material will be done in deep sea at disposal 

site selected through mathematical modelling. The disposal location is located closer to the 

approach channel, approximately 12 km from the existing berthing phase of the jetty at 

Latitude 220 47’ 12.74” N and Longitude 700 02’ 56.91” E. 

 Dredging plan for proposed dredging 

Capital dredging and maintenance dredging is envisaged by using one TSHD with 5200 

m3 Hopper capacity. The dredged material will be disposed at selected location for 9 

months continuously with 8 dumps per day. Dumping is considered to be carried out 

during both ebb and flood tides. As per estimation, the 5200 m3 capacity TSHD will 

handle 4000 m3 of solids in the dredge spoil in one trip. However as the dumps are 

expected to occur during the ebb and flood tides, taking an average of 60 numbers of 

flood and ebb each to occur in a month, the estimated quantity of 7.68 Mm3 is expected 

to be disposed in nine months’ time. The annual maintenance dredging is expected to 

be to the tune of 0.2 million m3 (in addition to approved 1.0 million m3, so that total 

annual maintenance dredging after the proposed expansion would be 1.2 million m3). 

The site selected for disposal of dredged material is at Latitude 220 47' 12.741" N; 

Longitude 700 02' 56.910" E. Located at a distance of approximately 12 Km from the 

jetty, spread over more than 1 km in radius.  

 BASELINE STUDIES 

 Micrometeorology 

Micro-Meteorology of the region is based on the monitoring data collected from the port 

area for a period of March to June, 2016. The main characteristic of this region is hot 

summer and severe winter with a small spell of rainy season. The rainy season 

generally commence at the middle of July and last till September. The period from 

October to November constitutes the post monsoon season and winter prolong from 

December to February which last till March before the summer season begins. 
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The rain fall during monsoon season (2016) was recorded as 275 mm in this region as 

on Sept 23th, 2016. Average rain fall in this region recorded (1986-2015) is 405 mm. 

The temperature recorded during the sampling months was varying from 26.0 0C to 

40.00C. The relative humidity at this region was varying from 18.5-64%. 

The predominant wind directions in the project site were observed from South- West 

(SW) to North East (N-E) and South to North. The average wind speed observed during 

the study period was 6.39 m/s. The minimum and maximum wind speed observed 

during the study period was 1.1 m/s to 11.7 m/s.  

 Ambient air quality 

The baseline ambient air quality monitoring is an ongoing activity as the dry bulk 

terminal is in operation phase. The regular ambient air quality monitoring (twice in a 

week) is being carried out as per the NAAQ standards, 2009 by NABL and MoEF&CC 

accredited agency namely M/s. Pollucon Laboratories Pvt. Ltd. Sampling is done from 4 

locations (North East corner of the backup area, Starting of Pile approach, South West 

corner of back up area and near zero point). The parameters monitored are PM10 , 

PM2.5, SO2 and NOx. The data presented in this report is for the duration of four months 

of summer season (March to June 2016). 

PM10 and PM2.5 concentration in the ambient air at these locations, during study period 

was observed to be within the stipulated limit of 100 µg/m3 and 60 respectively whereas 

SO2 and NOX concentrations were also well within the prescribed limit of 80 µg/m3.  

 Noise environment 

Noise Sampling was done at 4 locations mentioned above during March – June, 2016 

and was observed within limits stipulated under the Noise Pollution (regulation and 

control) rules, 2000. 

 Marine environment 

Tides 

The nature of tides prevailing at Tuna Tekra is mainly semi-diurnal exhibiting two high 

and two low waters in a tidal day. The maximum high water recorded is (+) 6.40 m CD, 

mean low water spring is (+) 1.00 m CD 

Currents 

The average current speed in the Kandla region is varying between 0 to 0.7 m/s and at 

the proposed project location mean speed of current is 0.2 m/s. The direction of the 
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current is mostly parallel to the coast line. However, during the ebb, the direction of the 

current is perpendicular to the coast due to the surge from the coast in to the gulf along 

the inter-tidal region. 

Wave Conditions 

During SW monsoon period, from May to August wave condition is severe and the 

maximum wave height is about 2.27 m during month of August. The monthly mean of 

maximum significant wave height was varying from 0.44 m – 2.27 m and mean wave 

period was varying from 3.71 – 5.86. 

 GEO-TECHNOLOGY OF THE SITE 

The data with respect to Geo technology of the site has been adopted from the borehole 

survey conducted by Fugro Geotech Pvt. Ltd. The site geotechnical investigation has been 

taken from five marine boreholes aligned along the jetty. It can be ascertained from the 

analysis that the characteristic of the dredged out materials from the dredging zone 

predominantly belongs to Unit-I, characterized by very soft to soft silty Clay / Clay with 

occasional thin to thick layers of silty –sand / clayey- silty –sand. 

 MARINE ECOLOGY 

The result interptred in this section is based on the sampling and analysis conducted in the 

proposed dredging channel and disposal site by Gujarat Institute of Desert Ecology (GUIDE), 

Bhuj, Gujarat. The attributes of marine environmental condition are based on the biological, 

chemical and physical aspects of water, sediment, benthic fauna and plankton which were 

collected from both the dredging site and the disposal site. 

Baseline study was conducted during post-monsoon months of October and November 2016 

in three phases each lasting about 3-5 days. While the reconnaissance survey and sampling 

site selection was carried out during the first phase, baseline data through field sampling for 

all major parameters of water, sediment, benthic communities and plankton were generated 

during the second visit. Data on mangrove vegetation was gathered during the third field 

visit. For marine ecology survey the study area comprised of 10 km radius from the existing 

jetty and 15 sub tidal samples from dredging sites and 5 sub tidal samples from disposal 

sites were taken within the study area. The sampling locations from all the habitats to be 

studied (such as intertidal, sub tidal and mangrove habitats) were identified and fixed with 

GPS reference. 
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 Water quality at dredging and disposal site 

Analysis of physical and chemical parameters at dredging and disposal site surface 

waters indicated that the water quality is pristine and important parameters like 

nutrients (phosphate and nitrate), heavy metals (Mercury, Cadmium, Lead and 

Chromium) are either comparable with the other port waters or are within the limits 

which do not pose major threat to the water  quality or biota. Salinity regime in Kandla-

Tuna waters is always more than normal due to its location at the tail end of the gulf. 

Factors like salinity, suspended solids and turbidity were also comparable with the 

values reported from other coastal waters. Recorded values of Dissolved Oxygen and 

Biological Oxygen Demand (BOD) were well within the safer limits and did not indicate 

any stressed condition of the water column. Nutrients like nitrate and phosphate 

recorded in the present study, appears to originate from port handling of related 

materials like fertilizers. Petroleum hydrocarbons (PHC) was normal and did not indicate 

any gross contamination when viewed in comparison with the concentrations in 

unpolluted waters. In general surface waters at the study stations appear to be healthy. 

 Sediment quality 

The analysed parameters like Total phosphorous, Total Organic carbon, Phenolic 

compound, Petroleum hydrocarbon, and heavy metals are within the normal limit of a 

port environment. Among heavy metals, total Chromium and Cadmium are below 

detectable limit. Most of the parameters are within the limits which do not pose major 

threat to the sediment quality or benthic biota. 

 Plankton communities at dredging site & disposal site 

Phytoplankton composition and distribution was almost similar in the 15 grids in 

dredging zone and 5 grids in disposal site with minor variation. The community is 

constituted by three major groups namely Pennate, Centric diatoms and 

dinanoflagellates. In all the grids at dredging and disposal sites a total of 26 genera 

have been recorded and the generic number varied from 14 to 18 with an average 

value of 16. At dredging site, Phytoplankton density values across grids ranged between 

15,100 Units/l to 35,500 Units/l with grid-wise average density value of 24,900 Units/l 

whereas the same at disposal site it ranged from 16,900 Units/l to 30,100 Units/l with 

grid-wise average density value of 21,913 Units/l. 

Zooplankton biomass in the 15 grids of the dredging site ranged between 5.3 to 9.4 

ml/100 m3 with an average value of 7.66 ml/100 m3 whereas the same at disposal site 

ranged between 6.8 to 11.1 ml/100 m3 with an average value of 8.96 ml/100 m3. 
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Density of zooplankton in the 15 dredging site grids ranged from 216/m3 to 781/m3 

with an average value of 408/m3 whereas the same at 5 grids of disposal site ranged 

between 249/m3 to 394/m3 with an average value of 306/m3. 

 Sub-tidal benthic communities at dredging site and disposal site 

During the present investigation, four major groups of benthic organisms namely 

polychaetes, molluscs, crustaceans and “others” were recorded at both the sites. 

Altogether 29 and 28 genera of macrofauna were recorded in the 15 grids at the 

dredging site and 5 grids of disposal sites respectively. Grid-wise population density of 

sub tidal Macro benthic communities at dredging site varied from 19 to 34 no/m2 

whereas the same at disposal site varied from 21 to 33 no/m2. 

In the present study, as many as 46 species belonging to four groups of meiobenthic 

organisms namely foraminiferans, nematodes, ostracodes and harpacticoids were 

recorded at both the sites. Grid-wise population density of sub tidal meiofauna varied 

from 173 to 300 no/10cm-2 at dredging site whereas the same at disposal site varied 

from 144 to 259 no/10cm-2. 

 Intertidal Benthic Fauna 

In the four sampling locations in the vicinity of the project site, four major groups of 

intertidal macro-fauna represented by 16 genera have been recorded. An overall 

average density of 493.7/m2 was recorded in the four intertidal study stations. 

 Mangroves Communities 

Mangrove vegetation in and around the AKBTPL project domain constitutes about 1266 

ha with dense and sparse patches accounting for 530.55 and 736.25 ha, respectively 

(GUIDE, 2011). Tuna mangroves are constituted by a single species of A. marina. Tuna 

mangroves are fringing type distributed in the intertidal belts of creek systems. Pooled 

data of mangrove tree density in the six transects showed occurrence of highest density 

of 11,250/ha and minimum density of 5,500/ha.  

 Coral Ecosystem and Seaweeds 

Coral ecosystem is absent in the northern shore of Gulf of Kachchh. The study site 

located at the tail end of the Gulf with high turbidity and suspended sediment load in 

the water column rendering it highly unsuitable for coral formation. 

Seaweed formations are totally absent in study area except stranded tufts that originate 

from the southern coast of the Gulf. 
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 Fishery Resource 

Prevailing fishery status of the Tuna waters was evaluated based on the secondary 

information gathered from Fishery department and other published literature. High tidal 

movements and strong littoral currents make fishing through gill netting and trawling 

difficult in the Nakti creek waters in the project vicinity. As a result, no major 

commercial scale operations could be observed in the project vicinity except for minor 

shore based hand netting and gill netting fishing operations. Composition of fishes in 

Tuna indicate incidence of 19 groups with the predominance of groups like Bombay 

duck, coila, scieniedes, shrimps, clupeids, cat fish and ribbon fish. 

The data regarding the fish catch at Kandla fish landing centre during the past five 

years from 2011-12 to 2015-16 had been collected from Fisheries Department Bhuj. 

The fish catch during this five year period varied between 363.5 tonnes to 4654.5 tones 

and highest catch of was recorded during 2011-12.  

 DREDGING ACTIVITY AND ITS IDENTIFIED IMPACTS 

The potential environmental effects of capital and maintenance dredging are generally two-

fold, firstly as a result of the dredging process itself and secondly as a result of the disposal 

of the dredged material. Once material is excavated from the seabed by a dredge, it can be 

handled in a number of different ways. In open sea dredging, often dredged material is 

loaded into a hopper (part of the dredge itself or on a separate vessel) and transported to a 

disposal site where the contents of the hopper are emptied directly in the open ocean. 

 TYPES OF IMPACTS 

For emphasis, impact is divided into two impact categories, based on the primary 

responsibility for mitigation: Project impacts and Process impacts. 

 Project impacts 

Impact of dredging and disposal on intertidal biota 

Sediment process modelling study carried out indicated that sediment particle trajectory 

flow is parallel to coast during flood and ebb tide condition. Since, the sediment plume 

is attaining the ambient condition within 1.0 km in transverse and 3 km in longitudinal 

direction either side of disposal location (DP), it will have only localized effect near the 

proposed activities. Since, the hydraulic conditions are not modified by the proposed 

activities this will not have any impact on the shoreline morphology. Hence no changes 

have been visualized in the intertidal morphology in the port vicinity. 
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Impact on mangrove communities 

Mangroves are the largest ecological entity in Tuna creek systems extending over an 

area of 1266 ha. However, mangrove formations are more than 13.6 km at the farthest 

extent from disposal zone. No increased sedimentation is visualized in the mangrove 

habitats, as the predicted particle trajectory due to disposal will be spreading more in 

longitudinal axis than transverse direction. The maximum distance that can spread the 

sediment concentration is about 3 km in longitudinal direction and 1 km in transverse 

direction on either side of disposal location. Hence, it is unlikely that the envisaged 

dredging and disposal will have any impact on mangroves. 

Impact on Coral reefs 

As per the report prepared by GUIDE, no coral reefs are reported in the vicinity of the 

dredging area and disposal area. Piroton Island, where the coral reefs are reported is 

situated along the opposite bank of Gulf of Kachchh, more than 21 km from the dredge 

disposal site. 

Impact on Fisheries and fishing community due to Dredging and Disposal  

No large scale fishing operations prevail in Tuna creek regions except for minor shore 

based hand-net and gill-net operations. In the dredging as well as disposal site, 

whatever the small amount of fishes are present will be impacted due to continued 

dredging operations for 9 months. However, once dredging ceases, normal fishery 

population will be quickly recovered. 

 Process impacts 

Impact on air quality during dredging 

The most significant sources of air pollutants from dredging operations include 

combustion emissions from dredger ships’ propulsion and auxiliary engines and boilers, 

mainly consisting of sulfur dioxide (SO2), nitrogen oxides (NOX), greenhouse gases 

(e.g. carbon dioxide [CO2] and carbon monoxide [CO]), fine particulate matter [PM], 

and volatile organic compounds [VOC]). 

Impact on Water Quality at Dredging Site 

Marginal disturbance at the dredging site is expected to lead to increased TSS with 

reduction in light penetration and the concomitant impact on productivity of the water 

column though in a small area. Since tidal current is high at the project site, release of 

contaminants such as sediment locked heavy metals and their impact on water column 
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is expected to reach background levels within 100 m beyond the boundary of the 

dredging site. 

Impact on Water Quality at Disposal Site 

Impact of dredging on the water column of the disposal site will follow similar effects 

due to the cascading and falling effect of sediment load. Quantum of each dump is 

estimated to be 5200 m3 out of which 4000 m3 will be solids. With 8 dumps per day, the 

quantum of sediment load deposited will be around 32,000 m3 which will create 

suspended load to the tune of 3,900 mg/l to 4,400 mg/l in the water column as 

predicted in the model study against the maximum background TSS level of 240 mg/l 

estimated in the baseline study at the disposal site. However, this zone of high 

suspended matter will extend only up to 3 km in the North East and South West 

direction as estimated in the modelling study. It is expected that the suspended load 

level will quickly reach the background concentration of 240 mg/l beyond the boundary 

of the disposal site at an estimated distance of 3 km. 

Impact on organic matter and nutrients at dredging and disposal sites 

The release of organic rich sediments during dredging or disposal can result in the 

localized removal of oxygen from the surrounding water. The re-suspension of 

sediments during dredging and disposal may also result in an increase in the levels of 

organic matter and nutrients available to marine organisms. From the data adopted 

from the marine ecological report prepared by GUIDE, it is evident that, not much 

organic load is expected from the dredging and dredge out disposal. Total organic 

carbon in the sediment ranged from 0.53% to 1.05% with an average value of 0.83%. 

Total phosphorus (TP) also showed wide fluctuation and ranged from 0.9 -2.9 mg/kg 

with an average value of 1.73 mg/kg. 

Impacts due to contaminated sediments at dredging and disposal sites 

From the study conducted through GUIDE, it is evident that the sediment at the 

dredging zone is not highly contaminated. The result shows that, levels of heavy metals 

such as, lead and mercury at the dredging site within the acceptable level for a port 

environment. While, Cadmium and Total Chromium in the sediment at dredging zone 

were reported to be below detectable limit. Hence the impact due to the contamination 

from the churning up of the sediment will be minimum. 
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Impacts due to dredge-generated sediments at dredging and disposal sites 

Sediment released into the aquatic environment that may occur at many stages of 

dredging from excavation to placement. Suspended sediment concentrations are often 

erroneously described as turbidity, the latter being a measure of the light transmission 

properties of the water. The modelling study carried out by Environ Software (P) Ltd., 

Bangaluru at the disposal site estimate the suspended load will be in the order of 3900 

mg/l to 4400 mg/l against the average turbidity and TSS levels of 145 mg/l and 

maximum of 276 mg/l with an overall mean of 200.1 mg/l. It can be seen from the 

model study report that the dispersion of the dumped material is observed to be spread 

on upstream as well as downstream of the location of disposal. It was observed that, 

the total sediment concentration dispersion or plume is limited to 3 km either side in 

North East & South West direction of dump location. The sediment concentration will be 

spreading more in longitudinal axis than transverse direction. The maximum distance 

that can spread the sediment concentration is about 3 km in longitudinal direction and 1 

km in transverse direction on either side of disposal location. Hence, there will not be 

any significant impact on marine environment due to disposal of dredged material at 

the selected location. The model study predicted the sediment plume concentration 

levels come down to attain the ambient values (120 – 130 mg/l) within 3.5 days after 

stopping the disposal of dredged material.  

Impact on Planktonic Communities at Dredging and Disposal sites 

Impact on planktonic biota due to dredging will be moderate as churning up and 

increase in suspended load will be confined only in the area of dredging and disposal. 

However, moderate increase in nutrient load and heavy metal concentration is 

expected. 

Removal of Meio & Macro benthic animals from sub tidal region due to 

Dredging 

During all dredging operations, the removal of material from the seabed also removes 

the animals living on and in the sediments (benthic animals). With the exception of 

some deep burrowing animals or mobile surface animals that may survive a dredging 

event through avoidance, dredging may initially result in the complete removal of 

animals from the excavation site. As per the marine ecology impact assessment study 

conducted by GUIDE, average population density of macro benthos and meio-benthos 
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at dredging site was 26 N/m2 and 239/10 cm2 respectively which will be directly 

dislocated and affected. 

Smothering/blanketing of Meio & Macro benthic communities at disposal site 

During capital dredging and maintenance dredging, when dredge spoils are disposed of 

at sea, they will have a blanketing and smothering effect on benthic organisms in the 

immediate disposal site. At the disposal site, cascading and falling of sediment to the 

tune of 4,000 m3 per dump is estimated out of 5,200 m3 Hooper load. In a day, a total 

of 32,000 m3 of solid sediment will be dumped. Portion of the benthic communities at 

disposal site  is likely to be affected by the disposal of sediments by smothering and 

blanketing effect as the modelling study visualize a seabed level increase of 21 cm over 

a period of 9 months. Chances for re-colonization of this benthic forms and their 

rehabilitation is likely, once capital dredging is completed after a period of 9 months. 

 HYDRODYNAMIC MODEL STUDY INTERPRETATION FOR IMPACT ASSESSMENT 

 The sediment transport studies 

From the comparison of the rates of sediment deposition before and after development 

at different location points in the development area, it can be observed that the 

deposition rate increase is limited to areas in and around the dredged channel location 

mostly limited to the tail end part of the channel and thus very much localized and 

there is no change observed away from this development location in the rest of the 

domain. It can be ascertained that the impact predicted on flow/sediment dynamics 

after proposed development is not very significant and also it is limited to localized 

areas only. 

 Shoreline Morphological changes 

At the project site, the flow is parallel to coast during flood and ebb tide condition. 

Since, the sediment plume is attaining the ambient condition within 1.0 km in 

transverse and 3 km in longitudinal direction either side of disposal location, it will have 

only localized effect near the proposed activities. Since, the hydraulic conditions are not 

modified by the proposed activities this will not have any impact on the shoreline 

morphology. 

 Model study interpretation at disposal site 

It was also observed that the total sediment concentration dispersion or plume is 

limited to 3 km either side in North East & South West direction of dump location. The 

sediment concentration will be spreading more in longitudinal axis than transverse 
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direction. The maximum distance that can spread the sediment concentration is about 3 

km in longitudinal direction and 1 km in transverse direction on either side of disposal 

location. Hence, there will not be any significant impact on marine environment due to 

disposal of dredged material at the selected location. The sediment plume concentration 

levels come down to attain the ambient values (145 – 276 mg/l) within 3.5 days after 

stopping the disposal of dredged material. It was also observed that the bed level 

change is limited to around 1.5 km either side of North East & South West direction of 

dumping location. The model study predicted that the bed level variation over the 

period of 9 months dumping is in the order of 0.21 m. 

 Model study interpretation at dredging zone 

During the dredging operation, the sediment dispersion will be localized since the clay 

content is expected to be very less because of regular maintenance of approach 

channel, turning circles and berthing phase. 

 ENVIRONMENT MANAGEMENT PLAN 

 EMP To reduce sediment plume during dredging 

TSHD is proposed to be used for the proposed capital dredging activity. Main concern 

for using this dredger is creation of turbid plumes from the overflow, from turbulence 

caused by the ship’s propellers, from intake bypass and from material placement. 

Anticipated dredge spoil from the proposed project location will be predominantly silty- 

sand / sand since capital dredging for the existing approach channel, turning circles and 

berth pockets is already carried out. Hence the impact due to turbid plume is envisaged 

to be very less. As a safer option, it is recommended to use overflow at keel level in this 

dredging operation. Under Keel overflow, system ensures that excess water entering 

the hopper during dredging is being discarded without discarding the dredged material. 

Certain TSHD have telescopic overflow systems constructed vertically inside the hopper 

itself, discharging the overflow mixture through the under keel of the vessel. 

Some TSHDs can be equipped with a device called ‘Green Valve’ in the overflow that 

reduces turbidity. The system is based on avoiding air entrainment in the overflow 

mixture resulting in an overflow mixture that once released below the keel of the vessel 

relatively rapidly descends to the seabed, rather than being dispersed by air bubbles to 

the higher part of the water column. 
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A bypass system, which is also named ‘lean mixture overboard system’ (LMOB) can be 

utilized in the present dredging operation, which is designed to prevent water being 

discharged into the hopper at the commencement and conclusion of dredging.  

 EMP to reduce impact on marine fauna 

It is recommended that TSHD engaged for the proposed dredging  shall be  equipped, 

at a minimum, drag heads appropriately fitted with marine wildlife protector or fauna 

exclusion devices (e.g. turtle deflector, deflector plates, tickler chains etc.) prior to and 

during operation. Before beginning dredging and dumping activities, dredger must 

check, using binoculars, from a high observation platform on the vessel, for marine 

mammals and/or marine turtles within the Dredging and Dredge disposal zone. 

Dredging/dumping activities shall not commence in the monitoring zone until last 

marine mammal and/or marine turtle is observed to leave the zone.  

 EMP to reduce impingement and entrainment 

A type of modification, as stated above, turtle deflector can be fitted to drag heads to 

reduce the risk of collisions with and entrainment of turtles and other marine organisms 

that are in the trailing path. 

 EMP for placement of dredge spoils 

At the placement site during the proposed dredging, the following measures can be 

implemented to increase the control of placement and reduce spillage of material 

outside the site. These include the systematically planned sequential manner of disposal 

within 1 km diameter of disposal location. In the present dredging operation, the 

expected dredge spoil will be predominantly silty-sand /sand in texture, which will 

relatively sink faster than disperse.   

 EMP to reduce Marine Pollution from Dredger 

Numerous waste materials will be generated on site which may include oil, sewage, 

garbage, maintenance parts and other liquid wastes from the dredging vessel. These 

have the potential to impact the environment including posing a health risk to animals 

(e.g. ingestion and entanglement), marine habitats (smothering) and to water quality, if 

not handled sustainably.   

Waste reception services can be provided by the project proponent from the existing 

facilities at terminal for reception of vessel wastes, excluding quarantine waste. Waste 

generated on board can be appropriately segregated into appropriate bins with lids. 
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M/s Adani Kandla Bulk Terminal Pvt. Ltd. (AKBTPL), is equipped with one 25 KLD 

sewage treatment plant for treating sewage generated from the existing terminal. 

 Spill Management Controls 

Operational spill management will be followed as prescribed by Kandla Port Trust (KPT). 

Even though the occurrence of spills is unlikely, operational controls shall be designed 

to prevent marine pollution as oil spill have the potential to significantly impact on local 

flora and fauna. A Spill Management and Response Plan shall be developed specifically 

for dredging operations by the dredging contractor. 

 ENVIRONMENT MONITORING PLAN 

A water quality monitoring program will be developed to monitor the impacts of dredging on 

local water quality. The monitoring program includes baseline and dredging program 

(includes pre-dredging, during dredging and post dredge monitoring).  

The objective of the water quality monitoring program will be to provide continuous water 

quality data to assist in the management of initial capital dredging and spoil disposal 

activities and further during annual maintenance dredging.  

Water quality data at concern and reference sites will be collected to:  monitor the spatial 

extent of turbidity in relation to predicted plumes; provide “early warning indicator” of 

potential impacts due to turbid plumes.  

 RISK AND DISASTER ASSOCIATED WITH DREDGING 

Project-related vessel movements during the dredging phase have the potential to impact 

due to collision with marine fauna and with other moving vessel, including other ships 

approaching the terminal, tug boats or fishing boats. 

To minimize this impact, dredging vessels will be contractually required to comply with all 

relevant legislation and operate safely and use authorized shipping routes for all travel; 

installation of navigation aids in Boyd Area, all vessels will have adequate lighting for safe 

navigation; vessel Tracking Systems, including Automated Identification Systems (AIS) will 

be used in accordance with legislation and Port requirements. 
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