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8.   DESCRIPTION OF ENVIRONMENT 
 

  The schematic presentation of the coastal zone proposed for seawater intake is shown in 

Plate 1. The morphology of this region is influenced by the 3 climatic conditions, viz., 
southwest monsoon (June – September), northeast monsoon (Mid October to Mid March) 

and fair weather period (Mid March to May). The coast is more influenced by the 

northeast monsoon period followed by southwest monsoon period.  

 

  Wave action prevails high during southwest monsoon and cyclonic period in northeast 

monsoon. The coastal currents within 5 km distance from the shore are greatly influenced 

by wind. The nearshore remains more dynamic and turbulent due to persistent action of 

seasonal wind, high waves and coastal currents. The distribution of temperature and 

salinity indicates that the near shore water is well mixed without stratification. Presently 

the coastline remains with elevated dunes and wide backshore. The influence of littoral 

drift is significant and the annual net drift takes place in northerly direction.  

 

  Examination of water quality of this region indicated that they are homogeneous across 

the depth and do not differ in vertical and spatial directions. Absence of marked vertical 

gradients of the physical parameters indicates that the coastal waters are well mixed. 

Various results on the chemical and biological parameters indicate that the water is well 

oxygenated, nutrient rich and biologically productive at primary and secondary levels. The 

sub-tidal benthic fauna is moderately rich in diversity and numbers compared to the inter 

tidal benthic fauna.   

 

  The marine flora and fauna also indicate the existence of diverse population. The area is 

rich in fishery both pelagic and demersal. The study on various oceanographic parameters 

and the information on adjacent region indicate that the coastal water is clean and highly 

productive.  

   

9. IMPACT ASSESSMENT 
 

9.1.   Identification of impacts 
 

  The schematic scenario of various activities in the project region is shown in Plate 2.  The 

construction of seawater intake head and brine discharge will have marginal magnitude of 

impact on: 
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 Seawater,  
 Marine ecology,   
 Land use  and 
 Community 

 

  The magnitude of adverse impact appears to be very minimum. Nevertheless, the 

proposed project would bring positive impact on land use, people, their living and the 

economical development of the state. 

The impacts due to different activities are analyzed. The construction of a seawater intake 

head and marine outfall for the release of brine reject into the sea will have impact on the 

marine environment.   

Pipelines for both intake and outfall will be buried in such a way that the top of the 

pipeline will be 1-1.5 m below the seafloor. However it should be more than the scouring 

depth, say approximately 4 m below storm profile of the seafloor across the surf zone.   

As the intake point is located in the sea, the problem of entrapment of marine organisms 

and entrainment of zooplankton and fish eggs and larvae would occur. The impacts due 

to the construction of outfall diffuser are also analyzed. The discharge of brine would 

initially cause fall in seawater quality, especially on the ambient salinity. The discharge 

may affect the primary producers in the vicinity and thereby the productivity of the area. 

As benthic populations are essentially sessile, they will be the affected more. Fishes in 

the vicinity will avoid the discharge area and migrate from this region. 
 

The effect of sudden change in salinity will present in a complex manner. Most fishes 

including shellfishes can tolerate mild increase than the normal range for a period of 

minutes to hours; however more extended periods may be fatal. Fishes may undergo 

shock and physical damages, and become prey to predators.  
 

The residual chlorine present in the return water will affect the animal community living in 

the area. Prolonged exposure of aquatic organism to chlorine at concentration as low as 

0.01 mg/l (or even less to especially sensitive species) can be toxic.  The coastal 

installation like pump house and other infrastructure facilities may cause limited air and 

noise pollution on land. The magnitude of adverse impact for the indicated volume of 

intake and outfall appears to be low. Any negative impacts on historic/cultural heritage 

and social economic activities appear to be absent. The expected impacts on climate and 

soil condition are negligible. Nevertheless, the proposed project would bring positive 

impact on land use, people, their living and the economical development of the state. 
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9.2.   Prediction of impacts 

  While the identification of the impacts provides the status of anticipated impact on the 

environment, the prediction of impact will give the extent to which these conditions can 

alter or improve the environment. Based on the prediction, mitigation measures can be 

evaluated to minimize the impact on the environment. The prediction of impacts is 

enumerated for: 
 

i)   Trenching for burial of intake and outfall pipelines,  

ii)   Construction of seawater intake head,  

iii)   Construction of outfall diffuser,  

iv)   Discharge of brine reject, 

v)   Impact on mangroves,  

vi)   Impact on turtles,  

vii)   Impact on fisheries and fishermen, and  

viii)   Impact due to tsunami and storm surge 

ix)   Impact on neighbourhood 

x)   Impact on shoreline 

  
i)    Trenching for burial of intake and outfall pipelines  

  It is proposed to lay submarine pipelines for both the intake and the outfall. The intake 

head has been proposed to be located at 1050 m distance offshore at 10 m water depth. 

Similarly the outfall has also been planned at 650 m distance offshore at 7 m water depth. 

The outfall diffuser will be erected at 600 m distance north of the intake in order to avoid 

the recirculation. The trench after laying the pipelines will be filled back with native sand. 

To meet the requirement of the proposed size of the trench, a moderate dredging activity 

along the entire stretch of the pipeline will have to be carried out. It is estimated that 

approximately 80,000 m3 of sediment will be dredged temporarily. The identified effects 

due to dredging include entrainment and removal of organisms, increased turbidity near 

the dredging location, organic matter enrichment, fish injury associated with exposure to 

suspended sediments and decreased dissolved oxygen and fish behavioural effects due 

to the effects of noise. 

 

  Turbidity: Increased turbidity would affect the filter feeding organisms, such as shellfish, 

through clogging and damaging feeding and breathing equipment (gills). Similarly, young 

fish will be damaged if suspended sediments become trapped in their gills. Increased 

fatalities of young fish have been observed in heavily turbid water. Adult fish are likely to 

move away from or avoid areas of high suspended solids resulting from dredging 
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activities. Increase in turbidity results in decrease of light penetration in water column 

which would further affect the density of phytoplankton which are the major primary 

producers in the coastal waters. Various studies show that, in general, the effects of 

suspended sediments and turbidity are confined to shortterm for less than a week on 

completion of dredging and limited to a region of less than a kilometer from the dredging 

location. 

 
  Removal of Benthic animals: During all dredging operations, the extraction of bottom 

sediments simultaneously leads to the removal the benthic animals living on the seabed 

and in the sediments. 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. The rate of 

recovery of benthic communities following dredging in various habitats varied from few 

weeks to several years. Recovery rates are generally more rapid in highly disturbed 

sediments that are dominated by opportunistic species compared to stable sand habitats 

that are dominated by long-lived components with complex biological interactions 

controlling community structure. 

 

  Organic matter and nutrients: The release of organic rich sediments during dredging 

can result in the localized removal of oxygen from the surrounding water. Depending on 

the location and timing of the dredging, this may lead to the suffocation of marine animals 

and plants within the localized area or may deter migratory fish or mammals from passing 

through. However the removal of oxygen from water is only temporary, as tidal exchange 

would quickly replenish the oxygen supply. Therefore, in most cases where dredging is 

taking place in open coastal waters, the removal of oxygen has little effect on marine life. 

In present project, the dredged channels will be filled with the dredged material after the 

pipelines are laid which would help to minimize the impact on the hydrodynamic regime 

and geomorphology. 

 

ii)    Construction of seawater intake head  
 

  Improper design of intake head may cause vortex formation on the upper surface of the 

sea and also cause danger for the boats moving around the vicinity. The presence of 

intake head may alter or distort the existing current pattern.  

  Since the early 1970's, seawater intakes have been identified as having a potential 

adverse impact on aquatic organisms due to impingement/entrapment and entrainment. 

The cooling water intake structure extends from the point at which water is withdrawn 
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from the surface water source up to, and including, the intake pumps. Entrainment means 

the incorporation of all early life stages of fish and shellfish with intake water flow entering 

and passing through a seawater intake structure and into sea water processing system. 

Impingement means the entrapment of all life stages of fish and shellfish on the outer part 

of an intake structure or against a screening device during withdrawal of intake water. 

The larval forms which enter the seawater system are likely to be killed completely and 

causes recognizable loss to the fishery, depending on the species available at the site. 

While impingement is also known to affect the fishery to a limited extent, it involves 

mostly young (juvenile) organisms, in the immediate vicinity of the intake structure. The 

intake velocity and volume are known to be the major contributory factors for the 

impingement. The amount of physical damage incurred by fishes at seawater intakes is 

variable with species, life history stage and size of the fish. The mortality resulting from 

impingement is highest for small fishes. The extent of physical damage to which a fish is 

subjected is directly related to the duration of impingement, the technique of handling 

impinged fishes and the intake water velocities.  

  

  Non-scientific design of intake mouth, screens and trash bars will cause such 

impingement of marine organisms and entrainment of zooplankton and fish larvae.  

Further, the improper location of intake head might pose danger to the boats and 

fishermen moving in the vicinity. The pump house may induce the noise pollution. 

 
iii)   Construction of outfall diffuser 

  The presence of outfall diffuser may locally restrict the use of drifting nets. The installation 

of diffuser in sea and the jet plume discharge of discharge water would locally alter the 

flow pattern within the initial mixing zone. Improper design of outfall diffuser may reduce 

the mixing and increase the distance of mixing zone.  The presence of discharge ports 

above the seafloor will prohibit use of gill nets and drift nets. Any ambiguity in the 

engineering design of the outfall diffuser can cause interference with currents and may 

become potential danger for the boats moving in the vicinity.   

 

iv)    Discharge of Brine Reject  
   The brine discharge into the sea would initially raise the salinity of the seawater in 

the mixing zone. Effect of salinity changes present in a complex manner depending 

upon the corresponding changes in temperature and dissolved oxygen content. Most 

fishes including shellfishes can tolerate salinity outside their normal range for a 

period of minutes to hours; however the more extended periods may cause impact 

on fish life. Many shellfishes (Clams, Oysters etc) will be unable to move freely, but 
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they can take protective action by temporarily closing their shells when exposed to 

abnormal salinities. Several instances of major losses of bivalves have been reported 

in other parts of the world as a result of larger variations of salinity.  

 

  Primary Producers: The phytoplankton is the primary producer that needs optimum 

salinity conditions for their growth and survival. An increase of salinity in the environment 

will lead to the death and decay of these primary producers. Therefore, it is advisable that 

the return brine may be discharged at a location where maximum dilution takes place 

within a short time of discharge so that the detrimental effect can be kept to a minimum. 

 

Macrophytes: Macrophytes are multicellular plants which are attached to submerged 

rocks on the seabed in the shallow water region. They are sensitive to salinity changes in 

the environment. 

 

Zooplankton: Zooplanktons, which are pelagic, move with the water current can be 

exposed to higher saline conditions resulting in varying degrees of stress due to changes 

in the osmoregulatory function. The residual chlorine present in the return water would 

also affect the population. 

 

Benthic animal community:  As the benthic community is sedentary in nature they will 

be affected by environmental changes more than the other communities. Like other 

animal population, they are also sensitive to the drastic changes in saline conditions, 

which may affect their body physiology. The noticeable effects are alteration of 

community structure resulting in the reduction of species. 

 

Inter tidal fauna: The intertidal fauna are resistant to environmental changes to a limited 

extent, but large variations will affect their metabolism.   

 

Fishes and shellfishes:  Besides the effects of salinity changes, the dissolved oxygen 

content also affect the fish and shellfish lives. Most fish including shellfish can tolerate 

salinities outside their normal range for a period of minutes to hours, however, extended 

periods may cause impact in fish life. Many shellfish (Clams, Oyster etc) are unable to 

move freely, but they can take protective action by temporarily closing their shells when 

exposed to abnormal salinities. Several instances of major losses of bivalves have been 

reported as a result of larger variations of salinity.  
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Residual chlorine: The residual chlorine if present in the return water will affect the 

marine life living in the area. Prolonged exposure of aquatic organism to chlorine at 

concentration as low as 0.01 mg/l (or even less to very sensitive species) can be toxic. 

Besides high saline content affecting the salinity of the seawater, the residual chlorine in 

return water will also have impact on marine life. The intensity of impact depends on how 

soon the high saline water and residual chlorine concentration get diluted in the 

environment. 

The freely available chlorine at any point of time should be kept within 0.5 mg/l. Residual 

chlorine present in the brine reject can have synergistic effects on the flora and fauna of 

the receiving water. Therefore, the standards stipulated by the Pollution Control Boards 

should strictly be adhered to in discharging the residual chlorine in the return water. 

 

v)   Impact on Fisheries and Fishermen  
Kancheepuram district has a coastline of 87 km and is the fourth longest in the state with 

44 fishing villages. There are 2 major and 37 minor fish landing centers. The active fisher 

folk population in the district is 7580 of which 2287 are male and 5293 are female. 

The fishing village Perur and Nemmeli is located in the vicinity of the project region. Their 

fishing is mostly confined to Mahabalipuram region and at offshore. The laying of 

submarine outfall will have limited bearing on the day to day fishing activities. Entire 

stretch of the intake and outfall pipelines will be buried below the seafloor. Only the outfall 

diffuser and seawater intake head will be sitting on the seafloor and projecting above the 

seafloor. These locations will be marked with a marker buoy with lighted beacon so that 

the fishermen can avoid fishing in this zone. This will not cause any significant impact to 

the fishing community. In general, the dominant fishes species of the Kancheepuram 

region are Dussumieria acuta (Mothakendi), oil Sardines (Paichalai), lesser Sardines 

(Keerimeen – Chalai), Anchovies (Nethili), Silver bellies (Kare), Savalai (Lepturacanthus 

sp.), Calawah (Epinephelus sp.), Catfish (Keleru), Carangoides (Parah), Scomberomorus 

sp. (Vanjiaram), Mackerels (Kanangeluthi), Changarah, Thullunkendai (Nemipterus sp.), 

Cuttle fish (Sepia sp.), Squids (Loligo sp.), Crab (Portunus sanguinolentus, P. Pelagicus) 

and Prawns (Penaeus indicus, P. monodon). 

There is no seasonal fluctuation in the fish catch, so no particular trend in the fish catch is 

followed. The coastal waters are highly dynamic and show good mixing which minimizes 

any likely impact of discharges in the region. The fishery is well represented by various 

groups of pelagic and demersal species. The proposed intake and outfall pipeline will be 

buried below the seafloor with reference to the top of the pipeline. There will be trash bars 

and vertical screens in the intake sump to avoid the entry of fishes and fish larvae. There 

will be disturbance to the species during the construction stage and later on the original 
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equilibrium will be retained. Further be noted that fishing activity takes place minimum 5 

km into the sea to 25 kms into the ocean, whereas the intake and outfall are restricted 

within 1.1 km offshore, thus having no impact on the activity. No fishing activities take 

place in near cost in the said region thus having no impact due the proposed plant. Also 

the outfall point is located at 650 m from the shore hence the discharge of return water 

into the sea is not expected to cause any threat to the tourists as the brine reject 

undergoes maximum dilution within 100 m. 

 
vi)   Impact on Mangroves  

 

  The survey conducted in the project area indicates that the project region is an open 

coastal stretch with sandy beaches and is devoid of Mangroves. Hence the construction 

of intake and outfall does not have the question of affecting mangroves. 

 

vii)   Impact on Turtles 
  In Tamil Nadu, 36 Olive Ridley nests were recorded during January to March 2004 in the 

stretch of Mahabalipuram - Pondicherry coastline (100 km). A total of 50 nests were 

collected for their hatchery during January - April 2004, and 62 nests during 2005 by the 

SSTCN.  

  During the survey conducted by Indomer from February to March 2012 44 nests of Olive 

Ridley turtles were observed. The maximum number of nests was observed during 2nd 

week of February and March 2012 and some areas recorded higher nesting activity, 

ranging between 12 and 17 nests. 

 
viii)   Impact due to tsunami and storm surge 

 

Cyclone: The occurrence of depression and cyclones are common over the project region 

and keeps the wave climate relatively higher. The coastal currents are greatly influenced 

by tides directed perpendicular to the coast. Since the pipelines are laid subsea, there will 

not be any impact on the marine facilities.  
 

Tsunami: The occurrence of a Tsunami along the Indian coast is an extremely rare event 

with a very low frequency of less than once in 500 years. No reliable historical records of 

occurrence of Tsunami events and their impact along the Indian coast are available 

because of its exceedingly rare nature. One worst Tsunami occurred on 26.12.04 along 

the Tamilnadu coast and the destruction was more near the project region. The project 

region is located on the notified area of Tsunami impact, as the offshore tectonic plates 

are alive in Andaman Island. The presence of sand dunes (> 3 m) on the coast may to 
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some extent dissipate the strength of tsunami but cannot totally protect from tsunami run 

up.  
 

Storm surge: The project location is located wherein the cyclones would generally cross 

during the northeast monsoon season. The storm surge of 1.3 m height has been 

predicted for a cyclonic wind speed of 180 kmph for this region. However the project area 

is elevated and the impact may not be severe.  

 
ix)   Impact on neighbourhood  

 

  The nearest tourist destination is Mahabalipuram and the strip of coastal stretch between 

ECR and sea is more urbanized developed with tourist resorts, hotels, cottages, farm 

houses and intermittent pockets of fishing hamlets. The proposed location of the outfall is 

located in the relatively remote part of the coastline wherein only two fishing villages are 

located. The outfall point is located at 650 m from the shore hence the discharge of return 

water into the sea is not expected to cause any threat to the tourists as the brine reject 

undergoes maximum dilution within 100 m. 

 

x)   Impact on shoreline 
    The project coastal front is subjected to high littoral drift. In case of the present project, 

the intake and outfall systems are designed by submarine pipelines which will be buried 

below the seabed. There will not be any projection above the seabed which can cause 

interference for the littoral drift. It will continue to allow the littoral drift to move smoothly 

across the surf zone. Since the littoral drift is not affected by the intake and outfall 

pipelines, there will not be any change in the neighbouring shoreline.  
 

9.3.   Impact assessment 

  The baseline data collected from the project region and the review of the available 

information indicate that the water quality parameters are within the acceptable limits for 

the coastal waters. The coastal waters are well mixed, remain clean and free from any 

pollution. The quality of return water discharged into the sea is confined to the stipulated 

standards of the Tamilnadu State Pollution Control Board.  

  The seawater intake and the marine outfall will result in marginal impacts on marine 

community viz., coastal fisheries. But such impacts are confined to a limited duration of 

the period of construction. The analysis on quality of seawater drawn and the quantity of 

discharge indicate that impact due to such activity is limited to 100 m radius. The 

discharge at open sea does not cause any impact to the environment.  
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Despite  various  initial  impacts  on  the  environment,  the  benefits  due  to  this  project 

outweigh such initial adverse impacts since the project would prove extremely beneficial 

for the State and the people living in the project region.  

9.4   WASTE MANAGEMENT  
1.   Screenings   

Screenings will be flushed from the screens into wire baskets and the wash water from the 

screens will be returned upstream of the screens, and the screenings will be disposed of to 

a municipal landfill.  

2.   Pre – Treatment Waste Water  
Waste Water will be generated in the pre-treatment system by the following treatment units.   

 Lamella settlers – settled sludge  

 DAF float 

 UF backwash  

All the discharges will be directed to the ocean via the outfall.  

3.   Other wastes  

a)  Membrane CIP wastewater   

The membrane CIP wastewater after neutralization will be directed to the ocean via the 

outfall, for the same a neutralization tank has been provided in the design.  

b)  Limewater Clarifier Waste  
The waste from the limewater clarifier will be dewatered and trucked from the site as a 

solid.  The total provision for the same has been in the potabilization area.  

c)   Domestic Waste Sewage 
Domestic sewage waste will be treated independently from all liquid other wastes.  A 

dedicated sewage treatment package plant will be used to treat this waste to a standard 

suitable for re-use for irrigation or similar.  For the same, an STP is proposed within the 

plant premises.  

d)  Spent Membrane 
The contractor is to check the possibility of recycling or incineration, as agreed during the 

appraisal  mission.   A   disposal   on   a   credited   inert   landfill   is   only   the   very   last  

acceptable  option  after the  other  options  have  been  explored. These will need to be 

rinsed with fresh water (or permeate) prior to disposal. The used RO membranes shall be   

recycle/disposal   compliant   with   Indian   laws   and   regulations.   The   way   of 

recycling/disposal will be reported regularly to CMWSSB 


























