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EXECUTIVE SUMMARY  

Introduction 

M/s. GHCL Limited was incorporated in October, 1983. The company has 

established itself as a well-diversified group with an ascertained footprint in 

chemicals, textiles and consumer product segment. In chemicals, the company 

mainly manufactures Soda Ash (Anhydrous Sodium carbonate) that is major raw 

material for detergents and glass industries and Sodium bicarbonate (baking soda) 

which is mainly used in Food industry. To meet growing demand for Soda ash it 

now proposes Greenfield Chemical Complex with Soda Ash (11,00,000 TPA), 

Dense Soda Ash (5,00,000 TPA), Sodium bicarbonate (2,00,000 TPA) 

manufacturing plants supported by utilities like captive co-generation power plant 

(120 MW), seawater intake and effluent disposal system, RO-DM system and 

associated infrastructure at Village Bada, Taluka Mandvi, District Kutch, Gujarat. 

GHCL had signed an M.O.U in January, 2017 during Vibrant Gujarat Summit, 

2017 for Greenfield Chemical Complex in the District Kutch of Gujarat state. 

 The Soda Ash process along with captive co-generation power plant in 

totality requires huge quantity of cooling water. The seawater requirement of about 

16 x 105 m3/day for process cooling, RO/DM plant, domestic use, utilities and 

dilution requirements etc. would be met from seawater from the Arabian Sea coast 

in proximity to the project location. The diluted combined effluent of about 15.8 

x105 m3/day generated from process, brine preparation/purification rejects, RO/DM 

plant rejects, utility rejects etc. after dilution with return cooling water/fresh 

seawater would be released at an appropriate location in the marine coastal zone 

of Arabian Sea meeting norms specified by Gujarat Pollution Control Board 

(GPCB)/ and/or Central Pollution Control Board (CPCB). 

 As per the Ministry of Environment Forests & Climate Change (MoEF&CC), 

Government of India (EIA), notification dated 14th September 2006 and Coastal 

Regulation Zone (CRZ) Notifications 2011 and 2019 Marine Environmental Impact 

Assessment (MEIA) study is required to be carried out for the proposed project. 

The main purpose of the report will be to establish baseline data, prediction of 

impacts and  
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suggests the measures required to minimize adverse impacts likely to be caused 

by the project activities on marine ecology. 

 M/s. GHCL limited had approached CSIR-NIO to assess the impacts (if 

any) of proposed project/activity on marine environment off Bada, Gujarat. 

Accordingly, baseline oceanographic data were collected during October, 2018 

and March, 2019 by CSIR-NIO covering an area of more than 10 km2 around the 

waters off Bada, Gujarat to meet the following objectives:  

 Objectives 

a) To evaluate the prevailing hydrodynamics and ecological status off 

Bada coast. 

b) To suggest suitable location for intake and mode for pumping 

seawater.  

c) To suggest suitable location and mode of discharging of effluent.  

d) To assess impact of seawater intake and outfall on coastal ecology.  

e) To recommend suitable environmental management plan to 

 Minimize any adverse impact on marine biota.  

Project description  

This section contains information regarding process, seawater intake 

system, quality and quantity of the effluent, effluent disposal system etc. as 

provided by M/s GHCL limited. Soda Ash (Na2CO3) is classified as a heavy 

chemical. The major raw materials for Soda Ash are salt and chemical grade 

limestone. Process requires uninterrupted supply of utilities such as steam at 

various pressures, electric power, seawater for cooling, freshwater for process etc. 

The dry liming energy efficient process will be used for manufacturing Soda Ash. 

To meet power and steam demand an integrated captive cogeneration power plant 

is proposed. Process being exothermic requires large quantity of water for process 

cooling requirement, seawater based once through cooling is necessary. Seawater 

intake system and effluent disposal system are proposed to meet the water 

requirement and effluent dispersion. 
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The proposed project site is located near Village Bada in Mandvi Taluka, 

District Kutch, Gujarat. It is located about 70 km from district headquarter Bhuj, 25 

km from Mandvi. It is geographically located at the Arabian Sea coast off Bada 

village. The nearest broad gauge railway station and airport are at Bhuj. The road 

connectivity of Bada village is through NH 41 which is connecting Mandvi and 

Naliya. The nearest sea port is at Mundra about 70 km. The proposed project site 

is identified after evaluating 5 alternative sites based on various environmental 

parameters. The Soda ash manufacturing with Captive power generation requires 

huge quantity of water for cooling; this calls for site selection near to the sea coast. 

The market of soda ash in India is anticipated to cross $2.8 billion by the 

end of 2025. Growing demand for soda ash from numerous industries such as 

glass, soap & detergents, pulp & paper, etc., is expected to drive the India soda 

ash market The Greenfield Chemical Complex is proposed to set up Soda ash and 

Sodium Bicarbonate manufacturing plants to achieve additional capacities. India’s 

glass industry stood at USD3.9 billion in 2015, and the industry is forecast to grow 

at a CAGR of 13% during 2016-2025. Globally, glass industry accounts for more 

than 60% of soda ash consumption. However, in India detergent industry is the 

largest consumer. The detergent market is one of the segment of the FMCG 

market in India that has high growth potential. Increasing rate of modernization 

and improving living standards of consumers are positively influencing the demand 

for soda ash. The Soda Ash per capita consumption in India is 2.8 Kg only. If India 

has to reach to the level of per capita consumption of a developed nation, which is 

approximately 17 Kg of Soda Ash then addition of capacity is must.  

The Soda ash manufacturing process being exothermic in nature large 

quantity of seawater which needs to be drawn from the nearby Arabian sea. As no 

sweet water source is available in project area which support uninterrupted water 

supply to process plants and utilities it is required to set up RO DM plant for 

making sweet water from seawater. The effluent from process plants and utilities 

required to be disposed off at a suitable location where effective dilution is 

available for dispersion. Thus, to meet the overall water requirement for proposed 

project seawater intake and effluent disposal is proposed for the Greenfield 

Chemical Complex. 
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On implementation of the proposed project, around 1,200 Nos of suitably 

qualified people direct employment to take place. Further, there will be also 

indirect jobs and business opportunities to the local people such as daily wage 

labourers, transporters and raw material suppliers. This may be of the order of 

3,000 people. The project would increase and generate opportunities for ancillary 

and auxiliary business at the local and regional levels too. 

Soda Ash: Soda ash (Na2CO3) is manufactured by the reaction between 

sodium chloride and limestone with ammonia as an intermediate carrier. The 

major steps involved in the process are as follows: (a) Brine purification in which 

the saturated brine is treated with soda ash and milk of lime to remove residual 

impurities. (b) Limestone calcination whereby limestone is mixed with coke and 

charged to lime kilns to produce CO2 and CaO. Part of CaO is hydrated with sweet 

water to make milk of lime for treatment of brine. Major part of lime is ground and 

fed to Prelimer for release of ammonia. (c) Ammonia is absorbed in purified brine 

in absorber and thereafter CO2 from compressors is fed in carbonation columns to 

obtain crude sodium bicarbonate as a solid phase which is filtered and 

decomposed to Soda Ash (Na2CO3) in calciner. 

 The filtrate containing NH4Cl is reacted with Ca(OH)2 in prelimer stills to 

recover NH3 in ammonia still which is recycled. Ammonia still discharge is the 

major effluent from soda ash industry. This effluent contains high concentration of 

inorganic non-toxic solids and liquid is rich in salts with traces of NH3. About 300 to 

500 kg of solids are produced per tonne of soda ash manufactured. The effluent 

after removal of NH3 is diluted with return cooling seawater to meet disposal norms 

of GPCB/CPCB. 

Power plant: Circulating fluidized bed combustion (CFBC) technology will 

be adopted for the proposed captive power plant. A 120MW captive co-generation 

power plant consisting of Double extraction cum condensing turbo-alternator and 

required capacity lignite/coal/pet coke based CFBC Boilers; along with captive 

power plant machineries will be installed in order to meet internal steam and 

power requirement. 
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Studies conducted  

The oceanographic investigations were conducted at 11 subtidal and 3 

intertidal transects during October-November 2018 (postmonsoon) and March 

2019 (premonsoon). The analyses were performed as per recommended 

oceanographic procedures. 

Model studies  

Predictions on dilution and dispersion of pollutants, SS transport and bed 

level changes were done on the basis of 2D models. 

Prevailing marine environment 

The coastal area off Bada in an area of about 180 km2 was investigated 

for its environmental characteristics such as physical processes, water quality, 

sediment quality and biological characteristics. The status was evolved for 2 

seasons namely postmonsoon and premonsoon during 2018-19. 

Water quality 

The average water temperature varied in accordance with the air 

temperature and was generally below 30°C. The average pH was between 7.9 and 

8.4 and was in the range of seawater pH. The average SS varied (25-137 mg/l) as 

the sea bed is uneven rocky or sandy. Turbidity varied (1.1-53.1 NTU) in 

accordance with SS. High average salinity (37.5-38.1 ppt) indicated particular 

characteristic of the area between Okha and Jakhau where evaporation exceeds 

precipitation. The water was well mixed vertically as well laterally. 

DO content, a vital water quality parameter influencing the health of 

aquatic biota, was in excess of 5 mg/l indicating the area well oxygenated. 

Consequently, BOD of the coastal water was low (av 0.7 – 2.9 mg/l). The average 

concentrations of PO4
3--P (0.1 – 2.5 µmol/l) and NO3

--N (1.5 – 7.0 µmol/l) were in 

the range expected for the coastal area. Low levels of NH4
+-N (av 0.4 – 1.8µmol/l) 

and NO2
--N (av ND-0.5 µmol/l) indicated good oxidizing conditions in water. 
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The average concentrations of PHc (2.4 – 15.6 µg/l) and phenols (17.0 – 

48.2 µg/l) were low and in the range commonly encountered in uncontaminated 

coastal waters.  

The prevailing water quality off Bada compared well with that of the coastal 

waters off Okha and Jakhau which are adjacent to the study are. 

Sediment quality 

The surface sediment of the study area had variable texture but generally 

subtidal area dominated by silt. The subtidal as well as the intertidal sediments off 

Bada indicated considerable variation of trace metals but their values indicate 

lithogenic origin in the region and there is no indication of build-up of heavy metals 

in the region. 

The Corg (<1 %; dry wt) and phosphorus (448 - 1841 µg/g; dry wt) 

contents in sediments were low and represented the baseline. The concentrations 

of PHc (0.1 – 0.3 µg/g; wet wt) in the sediment were also low and revealed 

uncontaminated status of the sediment with respect to PHc. 

 The prevailing sediment quality of the nearshore for premonsoon was 

comparable with that of the coastal waters off Okha and Jakhau.  

Flora and fauna 

Bacterial count like TVC in water and sediment was low and without any 

specific trend.  Pathogens were rarely noticed suggesting clean and natural 

coastal system off Bada. 

The concentration of chlorophyll a in the coastal water (0.4 – 1.4 mg/m3) 

indicated variable and patchy phytoplankton biomass. The concentration of 

phaeophytin (0.1 – 0.9 mg/m3) was low. The phytoplankton population was 

variable in accordance with the trend in phytopigments. Overall, 42 genera were 

recorded in the region with the common occurrence of Cylindrotheca, Navicula, 

Pseudo-nitzschia, Thalassiosira etc.  
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 Mangroves were absent along the Bada coast. The intertidal rocky region 

however sustained marine algal species and well-established sand dunes are 

bordering the seashore of Bada region. The sand dune flora was dominated by 

babul and grass vegetation. 

The zooplankton standing stock in terms of biomass (0.2 – 20.2 ml/100m3) 

and population (1.4 – 193.3 × 103 no/100m3) was indicative of an overall moderate 

secondary production and varied widely. The composition of zooplankton was 

fairly diverse and consisted mainly of copepods, decapods larvae, Chaetognaths 

and lamellibranchs. Overall 24 faunal groups were identified.  Fish eggs and fish 

larvae though at a low percentage, occured in majority of the zooplankton 

collections. Decapod larvae occured in all zooplankton samples. 

The intertidal macrobenthic standing stock in terms of population and 

biomass varied from 0 to 8150 no/m2 and from 0 to 182.5 g/m2; wet wt 

respectively. The fauna was mainly constituted by polychaetes and amphipods. 

The faunal group diversity varied between 0 and 15 groups. The subtidal benthic 

macrofaunal standing stock in terms of population and biomass varied from 0 to 

1925 no/m2 and from 0 to 6.04 g/m2; wet wt with poor faunal group diversity (0 - 15 

no). The faunal composition indicated overall dominance of Amphipods followed 

by Polychaetes. 

 The region has no established trawling grounds for fishery operations due 

to uneven bottom topography associated with rocky zones, hence, the trawlers 

operated at other areas for fishing. December to May is the peak fishing period 

while the period from June to August is the lean season. The common fishes in the 

landings of the Kutch District were Shrimps, Bombay duck, Small scieniedes, 

Coilia, Other clupeids, cat fish, Ribbon fish and Jew fish. 

The Bada region does not sustain reef building corals as the intertidal area 

is largely sandy though intermittent rock exposures are there. Extensive survey 

was conducted during October, 2018 and March, 2019 in the intertidal regions of 

the proposed project area and corals were not sighted in the project area. The 

area is devoid of mangroves.  
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Reptiles  

In the Gulf, the reptiles are mainly represented by marine turtles Chelonia 

mydas and Lepidochelys olivacea which have their breeding and spawning ground 

on the sandy beaches along the coast as well as on the islands particularly along 

the southern Gulf. No turtle however was sighted off Bada during `the study 

period.  

Mammals  

The mammals are chiefly represented by dolphin (Delphinus delphis), 

whale (Balaenoptera spp) and Dugong (Dugong dugon) in the Gulf especially 

along the Jamnagar coast. Whales and Dugong were not sighted in the study area 

during the study period. However, Dolphins were found sighted during field study 

in offshore regions. 

Avifauna 

The Bada coast offers different marine habitats like rocky and sandy 

intertidal areas for a variety of resident and migratory birds. The birds use these 

habitats as their active feeding ground especially during low tide.  A total of 28 bird 

varieties were spotted during the field work from the study area. The most 

common birds recorded are herons, crows, cormorants, Plover, egrets, etc from 

the project vicinity.  

Physical processes  

During post monsoon season, the maximum tide was 4.06 m with an 

average of 2.4 m and during pre-monsoon season maximum tide was 3.5 m with 

an average tide of 2.46 m.  

 During the observation, the maximum current speed was 117 cm/s with an 

average of 62 cm/s in October 2018. Similarly, the maximum current speed was 

35 cm/s with an average of 18 cm/s observed during March 2019 campaign. Most 

of the time, the current direction during flood phase was around 1000 while that 

was around 3000 during ebb phase in October 2018 as well as March 2019. The 
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direction varied between 100 to 300° which shows that the effluent possibly moves 

along the coast. 

Modeling studies for marine facilities  

GHCL proposes to establish marine facilities namely seawater intake and 

effluent disposal in the coastal waters off Bada. The suitability of these sites has 

been studied by using the numerical models. They are described below.  

Hydrodynamic modeling  

Numerical modeling was done using Hydrodyn-FLOSOFT, 

HydrodynPOLSOFT and Hydrodyn-SEDSOFT software for prediction of tides and 

currents; dilution and dispersion processes in marine areas; and sediment 

transport in tidally driven zones. The model runs were made for a period of 15 d 

for different seasons. The comparison of the observed and the computed tides as 

well as current components indicated good agreement between the two.  

Seawater intake  

It is proposed to withdraw seawater from the Arabian Sea by gravity 

through a submarine pipeline.  

a) Locations of intake: It is proposed to establish the seawater intake site at one 

of the two sites given below.  

IT1: 22°52'01.07"N; 69°07' 28.9" E (depth 3.3 m below CD). IT2: 22°51'57.44"N; 

69°07' 32.44" E (depth 3.63 m below CD).  

b) Behaviour at intake: From the model studies, it can be concluded that no 

significant changes in flow regime are expected due to continuous with-drawl of 

seawater at intake IT1 and IT2.   

Effluent release  

It is proposed to release the effluent at the bottom in the Arabian Sea 

through a submarine pipeline.  
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a) Locations of release: It is proposed to release the effluent into the sea at two 

sites given below.  

OF2_1: 22°52'15.79"N; 69°06'14.35"E (depth 9.47 m below CD), 

OF2_2: 22°52'6.65" N; 69°05' 59.08"E (depth 10.71 m below CD) 

b) Behaviour of effluent: The effluent if released at OF2_1 and OF2_2, the levels 

of critical parameters in the effluent around the location and small central patch 

namely temperature: 5° C above ambient, SS: 1000 mg/l and ammoniacal 

Nitrogen as N: 50 mg/l attain the ambient levels of temperature: 28°C, SS: 93 mg/l 

and ammonia: 0.047 mg/l at 300 m (max) distance from the outfall. 

Free form of ammonia is toxic to some marine organisms at low 

concentrations.  The concentrations of ammonia predicted at OF2_1 and OF2_2 

would be higher than the natural levels in a very narrow distance of disposal. 

However, at the ambient pH of seawater much of this ammonia is expected to be 

converted to NH4
+-N, the form in which it is non-toxic to marine organisms. 

Based on the results of numerical modelling it can be concluded that the 

water quality of the coastal area off Bada would not deteriorate with respect to 

temperature, SS and ammonia beyond 300 m distance from the outfall except in 

the immediate vicinity of the outfall where the temperature, SS and ammonia 

would be relatively higher but in the range considered tolerable to marine biota. 

The bed level changes due to release of SS of 1000 mg/l from the effluent 

would be 0.002 - 0.028 m (max) at the outfall with no significant variation in the 

rate of erosion/deposition for both the locations. The deposited SS in the vicinity of 

the outfall would be advected to settle over a large area as the fine-grained SS 

erodes. This would reduce in time as the seabed gets re-established itself to a 

new hydraulic regime. In short term however there is a possibility of siltation due to 

continuous discharge of the effluent. 

The output clearly shows that behaviour of the effluent released at OF2_1 

and OF2_2 was similar. Also, the ambient condition would attain within 300 m 

(max) in both the cases. Presence of soft mud at OF2_1 and OF2_2 negates the 
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possibility of presence of subtidal corals. Hence both the locations are 

recommended suitable for the effluent release.   

C) Near-field dilution: Based on the results of the Buoyant / Forced-Jet Model, it 

is suggested that the effluent should be released with a minimum initial jet velocity 

of 3.01 m/s through a 20 port diffuser at 9.47 m and 10.71 m below CD depth 

above 0.5 m from the bottom. As the effluent plume descends through the water 

column, it would attain initial dilution by 30-40 times.  

Potential marine environmental impacts  

Seawater intake  

a) Scheme: The alignment for IT1 and is selected on the basis of lesser area and 

volume of excavation required to lay the pipeline and consequent reduction in 

benthic losses due to shorter length.  Since the alignment corridor is devoid of 

mangroves and corals, their destruction due to the development is unlikely. The 

gradient of the buried pipeline will be so maintained that the seawater flows at a 

constant rate under gravity.  

b) Potential marine environmental impacts: Major potential negative marine 

environmental impacts due to the proposed activities would be largely associated 

with (a) construction phase of laying of the intake pipelines and b) operational 

phase due to circulation pattern, changes in erosion-deposition processes, as well 

as impingement and entrainment of biota.  

i) Construction phase: Adverse impacts of the proposed project on the marine 

environment during the construction phase could be due to modifications in the 

hydrodynamic characteristics of the area, degradation in water and sediment 

qualities and consequent impact on biota depending on the construction 

methodology selected and duration.  

Hydrodynamic characteristics: As the trenching and burial of the pipeline would 

be across the intertidal zone with a sandy beach and subtidal zone with hard 

substratum, the construction if not conducted in a stipulated time and planning, 

there can be minor and local erosion both sides of the trench due to non-
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compacted sand moving into the trench. However, due to the limited length of the 

trench and shallow excavation, this would not be significant. Apart from this, the 

coastal dynamics are unlikely to be influenced by the construction activities.  

Water quality: The bed sediment disturbed at the excavation site would generate 

SS which may remain in suspension for some time at the construction site. 

However, considering the sandy nature of the sediment it is expected to settle 

fairly quickly. The impact would be localized, temporary and confined only to the 

construction phase of trenching, pipe laying and trench filling.  

Sediment quality: Since the area that would be disturbed is small, the excavated 

sediment volume is unlikely to cause change in the sediment texture on a wider 

area of the seabed excepting in the close vicinity. Such impact would be 

negligible. 

Flora and fauna: Construction activities in the corridor areas would influence the 

local biotic communities, particularly the macrobenthos along the corridors 

selected for laying the pipeline. As the sediment is not enriched in Corg, its 

suspension in the water column is unlikely to deplete DO in this dynamic marine 

area and DO availability would not constrain the biotic processes. The danger of 

biota getting exposed to pollutants released from the sediment interstitial water 

when the bed is disturbed, is low. The nearby zone are devoid of mangrove 

vegetation and corals. Hence, there would be no impact on these habitats. 

The impact of turbidity due to enhanced levels of SS if any, would be local 

and temporary with the phytoplankton community structure remaining more or less 

unaltered as the enhancement in turbidity during the activity is expected to be low.  

Since the pipe line through Sand duneswill be through tunnelling, the loss 

of sand dunes is not envisaged. 

Miscellaneous: The aesthetics of the coastal zone off Bada would deteriorate 

temporarily due to the presence of construction machinery, materials and leftover 

solid waste. 
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If the construction is prolonged due to time-overruns or improper planning, 

the adverse influence would increase accordingly. 

The birds using the intertidal area around the project site are not expected 

to be impacted adversely as the limited excavation does not warrant the use of 

heavy machinery and large vessels. Marine reptiles and mammals would not be 

affected due to the construction activities since they keep away from such sites. 

Since there are no major commercial fishing operations close to the shore, the 

impact on fisheries would be minor. 

ii) Operational phase: Marine environmental implications during the operational 

phase of the project would be confined to the probable negative influence of 

seawater intake on hydrodynamic characteristics, water quality, sediment quality, 

and flora and fauna of the region. 

Hydrodynamic characteristics: As the flow of seawater in the sump is by gravity, 

the change in the current speeds and water levels during operations of the intake 

system would be marginal as predicted and the overall hydrodynamics of the 

region would remain unaltered. 

The change in the current velocities due to withdrawal of seawater would 

be minor and would not alter erosion/deposition in the area. 

Flora and fauna: General water quality of the coastal area would not be affected 

adversely. Hence, the biological characteristics of the region would not be 

influenced except for minor negative impact on macrobenthic community in the 

vicinity of the intake due to limited local disturbance to the sediment.   

Cross-contamination with effluent discharge:  GHCL has been considering 

release of treated effluent in the Arabian Sea. Based on numerical modelling it has 

been predicted that the impact of the effluent on release would not be evident 

beyond 300 m (max) distance from the outfall location OF2_1 and OF-2-2. 

The intake locations (IT1 and IT2) are at a distance of more than 2000 m 

southeast of the proposed effluent release sites. Hence, transport of effluent in the 

intake area would not occur. 
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Effluent disposal  

a) Scheme: Both the locations (OF2_1 and OF2_2) have been recommended for 

the effluent release since behaviour of the effluent is similar in both the cases and 

the released effluent would attain the ambient levels within 300 m (max) distance. 

Since the area is devoid of mangroves and corals their destruction due to the 

development is unlikely. Well established sand dunes of sea shore would not be 

disturbed as the land base pipe line will be through tunnelling. 

b) Potential marine environmental impacts: Potential negative impacts on 

marine ecology can arise during the construction as well as the operational phases 

of the effluent release scheme. 

I) Construction phase: Adverse impacts of the proposed effluent release scheme 

on the marine environment during the construction phase could be due to 

modifications in the hydrodynamic characteristics, degradation in water and 

sediment qualities and impact on biota.  

Hydrodynamic characteristics: The hydrodynamics of the area would get 

influenced during a short period of trenching and pipe laying only. Hence the 

impact on the characteristics would be localised and temporary.    

Water quality: Trenching/pipe laying in the area having hard substratum/sand has 

relatively low potential to disperse the bed sediment. The impact would be 

localized, temporary and confined only to the construction phase. The sediment of 

the region is unpolluted; hence, there would not be deterioration in the water 

quality on this account.  

Sediment quality:  Since the area possesses hard substratum/sand and the 

excavated sediment is a small volume, it is unlikely to cause change in the 

sediment texture on a wider area.  

Flora and fauna: The intertidal corridor is largely composed of sand with isolated 

patches of seaweeds with a few species.  Hence, no significant loss of flora and 

fauna is envisaged. Loss of localized weeds would be easily recouped by fresh 

recruitment once the activities are terminated.   
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Miscellaneous: The aesthetics of the coastal zone would deteriorate due to the 

presence of construction machinery and materials, make-shift huts of labour force 

etc.  Left-over solid waste and that generated during construction would be a 

source of nuisance if not cleared from the site.   If the construction is prolonged 

due to time-overruns or improper planning, the adverse influence would increase 

accordingly.  

 The birds using the intertidal area around the project site would be 

disturbed particularly if the construction activity is scheduled during their migratory 

months. However, this would be limited to only construction phase. Since there are 

no major commercial fishing operations close to the shore, the impact on fisheries 

would be minor 

ii) Operational phase: Marine environmental implications during the operational 

phase could be due to the release of the effluent on water quality, sediment 

quality, and flora and fauna of the region as follows:   

Hydrodynamic characteristics: The release of the effluent at 9.47 and 10.71 m 

depth (CD) would not influence the hydrodynamic characteristics. Though, 

accumulation of the sand along the sides of the pipeline is expected, that would 

provide additional area for benthos to re-colonise.  

Water quality: The predicted maximum water temperature in a small area around 

the diffuser would be 33°C which is lower than the threshold of 35°C considered 

for tropical marine areas. Hence the release of the effluent is unlikely to cause 

thermal shock to the flora and fauna even in the vicinity of the diffuser.   

An incremental increase of SS in a small area is unlikely to negatively 

influence the biota even in the vicinity of the diffuser.  

The ambient conditions would be attained within 300 m distance from the 

outfall location. 

A major fraction of the SS would settle but fine particles would remain in 

suspension for a longer duration. This would impart a milky hue to the water 
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around the diffuser under continuous release of effluent. This however would not 

affect the flora and fauna since the SS in the effluent in non-toxic.  

Sediment quality: The SS in the effluent is inorganic in nature and largely 

composed of constituents commonly occurring in the marine environment. 

Considering the sediment type off Bada, the settlement of the effluent associated 

SS is unlikely to grossly modify sediment character of the region.  

Flora and fauna: The general water quality of the coastal area would not be 

affected negatively. Hence, by and large, the biological characteristics of the 

region would not be affected adversely except for some negative impact on 

macrobenthos in the vicinity of the diffuser, due to the settlement of SS. The SS 

though not harmful, it may change the sediment character locally and the 

macrobenthos community would have to adjust to this modified habitat.  

Cross-contamination with seawater intake: The vital parameters in the treated 

combined effluent would attain near ambient levels of the water quality at a 

distance of about 300 m (max) from the effluent disposal points OF2_1 and 

OF2_2. Hence its cross-contamination with the seawater intake which is more 

than 2000 m away is ruled out.  

Mitigation Measures  

The marine segment off Bada sustains seaweeds and limited fishery 

potential. Hence, adequate precautions are required to prevent deterioration in 

marine environmental quality beyond the pipeline corridor as described below.   

Construction phase  

Both terrestrial and marine components of the project should be 

coordinated with planning that takes the tidal conditions into account since the 

work also involves intertidal stretch. The excavated sediment should not be kept in 

the intertidal zone. It should be properly stored on land and used for back-filling 

the trenches. Fabrication yard should be located sufficiently away from the shore 

and transport of pipes, machinery etc. to the site should be through a pre-decided 

corridor.  
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 Work force misusing the intertidal and supratidal areas should be avoided 

by establishing the makeshift facilities for workers sufficiently away from the HTL 

and sand dunes on the landward side and proper sanitation should be provided to 

them to prevent abuse of the intertidal region.  

The noise level during transport and construction of marine facilities 

should be kept to a minimum.  

The intertidal and nearshore areas should be restored to their original 

contours once the marine construction activities are completed.  General clean-up 

along the corridor areas, and intertidal segment etc. should be undertaken and 

discarded materials including left-over soil should be removed from the intertidal 

site. The aesthetic quality of surroundings should be restored on completion of the 

construction phase.  

Operational phase  

a) Seawater intake: Since the pipes are large (2 m dia.), large fishes may 

enter the pipe along with the intake water. To mitigate this each pipe end should 

be fitted with bars (either vertical or horizontal) to avoid chocking.  

Screens should be provided in the intake design to avoid the fish and 

other organisms entering the intake system passing the bars.  

Cleaning and clearing of bio-fouler such as barnacles on and inside the 

pipe openings and sediment in the sump etc. should be done on regular basis to 

maintain efficiency of the intake system. The cleared material should not be 

dumped in the sea or on the intertidal areas. It should be washed thoroughly with 

freshwater to remove its salt content and disposed off in landfills.   

As a navigational safeguard, the location should be adequately protected 

and identified with a marker buoy.  

b) Effluent disposal: It should be ensured that the effluent released to the sea 

meets the prescribed GPCB/ CPCB norms at all times.  
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It is predicted that the effluent would attain 30-40 times initial dilution. This 

should be verified through tracer studies after the outfall becomes operational. The 

effluent release scheme can then be adequately modified to ascertain necessary 

dilution, if required. The efficiency of the diffuser must be checked periodically 

(once in 2 y or so) and if necessary, it should be cleaned to revert back to the 

dilution ascertained through initial tracer studies.  

As a navigational safeguard, the effluent release location should be 

adequately protected and identified with a marker buoy.  

Management of marine environment  

It is necessary to verify the predicted environmental changes from the pre-

project baseline apart from ascertaining and periodically checking the efficiency of 

the diffuser through periodic monitoring. For this purpose, the baseline 

environmental status should be established through intensive monitoring. The 

post-project monitoring can be just prior to the commencement of effluent release, 

after 6 months of commencement of operations and once a year from the 

commencement of operation, or as recommended by MoEF & CC.  

The results of each monitoring should be carefully evaluated to identify 

significant changes, if any, from the baseline.  Gross deviation from the baseline 

may require a thorough review of the effluent disposal scheme to identify the 

causative factors leading to these deviations and accordingly, corrective measures 

to reverse the trend would be necessary. The parameters to be monitored are 

listed below: 

 a) Water quality:  Water samples obtained from 2 levels in the vertical 

when the depths exceed 3 m, should be studied for temperature, SS, turbidity, pH, 

salinity, DO, BOD, dissolved phosphate, nitrate, nitrite, ammonia, PHc and 

phenols.  For shallower waters, surface samples can be analysed. 

b) Sediment quality:  Sediment from subtidal and intertidal regions 

should be analysed for texture, Corg, phosphorus, chromium, nickel, copper, zinc, 

cadmium, lead, mercury and PHc. 
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c) Flora and fauna: Biological characteristics should be assessed based 

on primary productivity, phytopigments, phytoplankton populations and their 

generic diversity; biomass, population and group diversity of zooplankton; 

biomass, population and group diversity of benthos; seaweeds and fish quality. 

Costs for Implementation of EMP 

A provision of Rs. 10.0 million to be earmarked for the biodiversity 

management plan to be implemented in the project area during construction phase 

and operation phase. 

For periodic monitoring of the marine area environment during project 

construction phase (considering 2 years), a provision of Rs. 5.0 million to 

earmarked. For operation phase, Rs. 3.0 million per year to be kept provision for 

the monitoring. 

MARINE BIODIVERSITY CONSERVATION AND MANAGEMENT PLAN 

Although maintenance of biodiversity cannot be the only goal for 

ecosystem-based management, it could provide a common currency for evaluating 

the impacts of different human activities on ecosystem functioning and can act as 

a critical indicator of ecosystem status. A management regime based on social 

acceptance, with the power of moral persuasion from within the group of 

participants, is the only way to manage widely dispersed resources which are 

shared by a multitude of small and large users. 

Mitigation Measures 

Mitigation measures are most successful when they are considered from 

the outset of the project rather than as a later stage solution to an identified 

problem. This can allow the design of the facility to include solutions to potential 

environmental problems rather than finding a solution, which fits with the design. 

Mitigation measures should therefore be considered from the outset of the project 

and discussions on the appropriate mitigation measures will likely to continue after 

submission of the Environmental studies as planning conditions are agreed upon. 

An appropriate specialist who has assessed the impacts usually suggests 

mitigation measures. 
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Mitigation can take varying forms including, in order of Best Practice, first: 

A. Avoidance –This would require the project to be designed or the site selected 

to avoid any environmental impacts. 

B. Reduction –This can be achieved by the addition of mitigation measures such 

as bunding, screening, or applying abatement technology; 

C. Compensation – Where impacts have been unavoidable this method can be 

used and can involve the improvement of a related environmental issue for 

example replanting of a deforested area in an alternative location. 

D. Remediation –This option would involve the cleanup and restoration of an area 

where the environmental impact is unavoidable; and 

E. Enhancement –This method involves the improvement of the site beyond the 

existing baseline. 

A management regime based on social acceptance, with the power of 

moral persuasion from within the group of participants, is the only way to manage 

widely dispersed resources which are shared by a multitude of small and large 

users. A national approach to address broad-scale threats to marine biodiversity 

requires effective management regimes that engender industry and community 

support. 

Development of Plan 

Improvement of baseline information 

Methods and systems for the effective and efficient collection and 

utilization of information will be considered for a systematic accumulation of 

information and knowledge regarding marine biodiversity. Marine areas of 

particular importance for conserving biodiversity will be identified based on 

scientific knowledge. 
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Implementation of measures 

 Measures for conservation and sustainability of marine biodiversity will be 

implemented in accordance with the characteristics of the existing ecosystems and 

other significant influencing factors present in the nearshore coastal water. 

Identification of factors and implementation of measures 

To promote conservation of marine biodiversity and its sustainable use 

appropriately, causes of the problems and those responsible for actions to reduce 

their impacts will be identified. Measures will be conducted with methods and 

procedures suitable to solve these problems, under cooperation among relevant 

parties. 

Enhancement of pristine areas   

Designation of conservation zones in the area will be promoted 

appropriately using the existing systems to improve the local marine biodiversity in 

the region. For conservation and sustainable use of marine biodiversity, a concept 

of effective networking will be considered, and if required, an independent system 

will be considered as well. 

Stakeholder’s involvement  

Scientific information and knowledge regarding the current status of 

marine biodiversity and its importance to humankind will be educated to the public. 

To establish a network for cooperation and coordination among various agencies, 

and awareness of conservation and sustainable use of marine biodiversity through 

social activities will be increased.  

Significance of managing and conserving marine biodiversity:  

Marine biodiversity broadly promotes the provision of marine ecosystem 

functions, including those critical to human survival and well-being.  

Conservation of marine biodiversity increases the likelihood that marine 

ecosystems can continue to provide various services and serves as a hedge 
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against environmental change, increasing the chance that ecosystems can adapt 

and recover following disturbance. 

Conserving marine biodiversity should become a common aim of marine 

as well as coastal ecosystem-based management for all agencies involved in 

regulating the marine environment. 

Management for marine biodiversity may have to rely on, in part, on the 

management of surrogates, such as habitat types, population size, and related 

biodiversity characteristics. 

Fishery management 

The goal of this fishery management plan is to guide and manage fishing 

vessels inland waters in accordance with the principles of ecologically sustainable 

development. This includes maintaining fishing at sustainable levels, protecting 

habitats and aquatic environments on which fisheries resources depend and 

maintaining and where possible improving the social and economic benefits to all 

fishing community. 

Biodiversity monitoring plan 

The plan aims to create an enabling integrated coastal and marine 

biodiversity management and protection, and to mainstream marine and coastal 

biodiversity into national plans and coastal zone management plans, with 

particular focus on biodiversity. As such, it provides an opportunity to coordinate 

with past and new initiatives in the region to address gaps in assessments, and 

seek sustainable and economically viable policy and technological options for the 

protection of key marine and coastal biodiversity to be included in coastal zone 

management plans and integrated into national plans. General monitoring is 

needed to prevent the loss of existing biodiversity of the region. 

Marine Biodiversity Conservation Plan 

The conservation and restoration measures can be taken up individually 

by the project proponent and also can be carried out by constructing a consortium 

with all the adjoining industries. These measures should be executed in 
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collaboration and consultation with the experts in the field and authorities 

responsible as per the jurisdiction. The national and regional conservations efforts 

can also be supported as far the buffer zone is concerned. Several international 

bodies also carry out many conservation and restoration programs as well as the 

local and regional organization that are well versed with the present study area. 

Environmental management cell (EMC) 

Apart from having an Environmental Management Plan, it is so also 

necessary to have a permanent organizational set up charged with the task of 

ensuring its effective implementation of mitigation measures and to conduct 

environmental monitoring. Identify and list out environmental aspects due to the 

operation of the proposed project 

The EMC’s responsibility for implementing the EMP requires regular 

interaction with the environment regulatory authorities such as GPCB, GCZMA, 

MoEF & CC and the Indian Coast Guard. 

Audits and inspections 

EMC will be responsible for implementing Compliance Assurance 

activities, namely environmental audits. Internal audits and reviews of 

environmental procedures shall be conducted annually. Third party audits of 

environmental procedures shall be conducted periodically.  

Project benefits 

The Indian Subcontinent is one of the world’s fastest growing Soda Ash 

markets, driven by India’s booming economy.  The Soda Ash per capita 

consumption in India is 2.8 kg only. If India has to reach the per capita 

consumption as of developed nations, which is approximately 17 Kg of Soda Ash 

then addition of capacity is must.  The proposed project will cater to the growing 

demand of Soda ash and Sodium bicarbonate which is used in diversified sectors 

and industries ranging from chemicals, construction and FMCG. It will create direct 

and indirect employment generation during, planning, construction and operation 

phase of the project. This will lead to employment and uplifment of scio economic 
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activities and status in the region. It will also create supporting 

industries/businesses related to logistics, supply chain, manpower supply, 

construction equipments, hotels etc.  

Recommendations 

It is recommended that M/s GHCL can withdraw 16,00,000 M3/day of 

water from two intake locations (IT1: 22o 52’ 1.07’’N; 69o 07’ 28.96’’E and IT2: 

22°51’57.44” N; 69°07’32.44” E). 

The disposal of 15,80,000 M3/day of effluent at two out fall locations 

OF2_1: 22°52'15.79"N; 69°06'14.35"E (depth 9.47 m below CD), OF2_2: 

22°52'6.65" N; 69°05' 59.08"E (depth 10.71 m below CD) will not impact the 

marine environment. The GHCL has to take approval from concerned authorities 

before commencement of the work. 

 

 

 


