








Annexure-1

Certified Copy of Compliance Report

Subject: Construction of New Satellite Port at Ennore near Madras in Tamil Nadu.
Ref: J-16011/9/87-1A.111 dated 28.9.1992

Present status of the project:

The project work has been completed, commissioned and under operation

Date of Monitoring: 24.12.2016

S.No Conditions Compliance

(i) The total land area of the Project should be | Not complied.

limited to 400 Ha as proposed
The Port has acquired more land ie. now

they have 1137.66 hectares of land area. No
information was provided about the
approval for the additional land.

(ii) Hill features of Karikkal and _B_ucTi_[Emi Refer below:
hills should not be destroyed for the
construction of breakwater since this will
drastically change the landscape.

Mo quarrying operation has been carried out
in Bodiparai hill and only Karikkal Quarry
was used for taking the rock material. The
quarry  operation was completed and
restoration was taken up as informed.

Chennai Port after completion of the
construction of breakwaters the quarry was
handed owver to District Collector, Vellore
Dist. Vide its letter No.|1/6828/96/E dated
7.1.2002, along with abandonment Certificate
for closure of Karikkal quarry issued by
Directorate of Mines Safety Oorgaum.

(iii) Quarrying operations must be carried out | Reportedly Complied with.
with utmost care giving consideration to the
topography, vegetation and drainage system
in consultation with expert institutions like

The Chennai Port Trust authorities informed
that rehabilitation of the quarry site was taken














































































































































































































































































































































ANNEXURE -2

1. The proposed activities involve capital dredging in port basin and
Navigational channel resulting in a quality of 33 MCM of dredged
material and the dredging is proposed to be carried out for a period of 5
years. A dredge disposal site at a depth of 25-50m depth has been
identified for disposal of dredged material amounting to 30 MCM and the
disposal will be made in a phased manner for a period of 5 years. The
disposal site measures about 30 sq km and the dumbed dredged material
is expected to rise the sea bed level from 0.5 to 1 m after completion of
the dumping. The Authority felt that blanketing of 30 sq km seabed area
with a cover of dredge soil upto 1m may affect drastically the benthic
fauna of the area. Using the models, the dump area size should be
designed in such a way that it extends from 20km or more from the S0m
depth in the offshore area with a narrow band of dumping area say 100-
200m width and low discharge rate, leading to marginal increase of sea
bed level. Such an arrangement may minimize the damaging effect on
fauna. Find scale bathymetry data should be collected before initiation of
dumping in the proposed site and repeated annually till completion of the
dumping. A report in this regard has to be submitted to the Authority as
a part of Compliance report that will be submitted to the MoEF&CC, Gol
after obtaining Environmental Clearance.

The area for offshore disposal was chosen 5400 m x 5400 m spread over
S5 km to 10 km offshore at varying depth from 25 to 50 m CD water
depth. After the suggestions by the State CRZ Committee, it has been
extended to 6000 m x 6000 m spread over the depth of 25 to 55 m CD.
The increased area of disposal ground is shown in Fig. 1. The modelling
study was carried out for the increased disposal area as detailed in
Chapter 8 in the EIA report.

The modelling has been carried out for the disposal of 30 Million m3 of
dredged spoil over the period of 2 years. The disposal is suggested at 16
nodal points covering an area of 6000 m x 6000 m in diagonal sequence.
It is suggested that the dredge spoil barges may dispose the sediments at
different locations in the disposal area in a sequential order starting from
location 1 and continue upto location 16 and repeat this order in a cyclic
manner. The modelling study indicates the change in seabed to an
insignificant level by 0.26 m. However, in subsequent years, due to waves
and currents, the dumped sediments will move from disposal location
and spread further towards east. The seabed is expected to reach its
original level in 2 years after the completion of disposal. The disposal
location is shown in Fig. 2.
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Sequence of dumping locations

Spheroid: WGS 84 Volume of
SINo - v “xcmy | UTM = Y (m) d'?ﬁg; 2
1 433761 1462879 1.875 x10°
2 433783 1464886 1.875 x10°
3 435782 1462872 1.875 x10°
4 433804 1466878 1.875 x10°
5 435789 1464864 1.875 x10°
6 437774 1462865 1.875 x10°
7 433799 1468870 1.875 x10°
8 435796 1466872 1.875 x10°
9 437781 1464871 1.875 x10°
10 439781 1462843 1.875 x10°
11 435803 1468862 1.875 x10°
12 437788 1466863 1.875 x10°
13 439788 1464864 1.875 x10°
14 437781 1468855 1.875 x10°
15 439795 1466856 1.875 x10°
16 439802 1468848 1.875 x10°

Fig. 1. Coordinates of dumping configuration for dredge spoil disposal
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Fig. 2. Change in bed level

2. It should be ensured that the proposed construction of Truss does
not affect free flow of water.

KPL ensures that the proposed construction of conveyor belt for the bulk
terminals, pipeline trestle, etc will be an elevated structure. The tresle will
be designed in such a way that it will not affect the free flow of water will
be affected.

3. No interference of any kind to be done in Mangroves and Salt marsh
areas, including construction of coal conveyor belt.

No mangroves will be disturbed in the phase III development as the
development lies within the Port limits. All the activities in Phase III
development are restricted within the demarcated port limits, where there
are no mangroves. However, the abandoned salt pan land transferred to
KPL by DIPP, Ministry of Commerce, Gol, which is situated beyond the
CRZ area will be used for port related activities like development of FTZ,
dumping of dredged material.

4. Area under wetlands as elaborated by the EIA report need to be
considered and managed as wetlands, and not reclaimed or built up
in future.

No development will be made in the wetland areas in the future. The
existing wetlands will be considered and managed effectively.

S. In addition to the mangroves, the existing patch of sand dune/beach
vegetation within the Kamarajar Port Limited (KPL) premises needs to be
scientifically studied, covering aspects such as checklist of flora and



fauna, diversity, representativeness, population trends, regeneration and
recruitment trends, percentage coverage of invasive alien species and
presence of breeding populations. The proposed afforestation / greenbelt
programme needs to be based on the above assessment, with habitat
specific greening plans being developed and implemented.

Study by NCSCM has been made (NCSCM approved by MoEF&CC)
covering all these ecological aspects. All these activities has been covered
and compliance made in the report and also in CRZ report.

6. The afforestation / green belt programme needs to be representative of the
typical vegetation of the Ennore estuary, covering all the major habitat
types including salt marshes. It is further recommended that a set of
biological indicators be identified based on the scientific assessment and
be used for monitoring the efficiency of the afforestation / greening
programme.

It will be complied as suggested.

7. It is also recommended that impact assessment studies be commissioned
that cover a select number of species as also the different phases of
project execution. The Kamarajar Port Limited shall develop and
implement ecological restoration programme with the support of the Tamil
Nadu Forest Department, especially addressing wetlands and wetland bio-
diversity.

It will be complied as suggested.

8. In view of the location of the project within the landscape that
encompasses a perennial river and its estuarine complex, it is
recommended that a dedicated programme be developed and implemented
on the hydrological services of the landscape, notably flood mitigation.

Yes. It will be complied and will be implmented as presented in te EIA
report.

9. The concerns expressed during the public hearing that was held by the
kamarajar Port need to be addressed during the project implementation.
These would cover socio-economic as also ecological and environmental
concerns.

Yes it will be complied.

10. Oil Spill Contingency Plan should be prepared and a team of trained
men formed to be available 24 X 7 to tackle any disasters.



KPL has prepared an Oil Spil Contignecy plan in line with NOS-DCP. Port
is also in the process of engaging a team of trained manpower available 24
x 7 to tackle any disasters.

11. A detailed plan for the source segregation and disposal of solid waste
(Bio-degradable / non-degradable etc.,) generated shall be formulated.
Further solid wastes such as plastics may be collected and disposed as
per rules. ETP should be provided and treatment done meticulously.

Solid waste including plastics generated from the port and ships are being
collected, segregated and sent to various approved recyclers for further
beneficial use. ETP/STP shall be provided as per the requirement in
accordance with TNPCB norms.



Annexure-3

S.No Comments of “CONSERVATION Reply from KPL
ACTION TRUST”
1. | The proposed project is for the|The present proposal of Kamarajar

development of Phase III of the port.
Piecemeal development of this kind
should not be allowed. The proposed
should be

environment clearance.

project granted

Port is for the development of projects
envisaged in the Port master plan.
Ministry of shipping, New Delhi vide
No. PD/22/1/2014-PD.I dated
27.10.2014 requested to prepare a
master future

plan including all

projects of the port/ activities
proposed to be undertaken during
next 10 years and forward the same to
MoEF & CC for obtaining the
Environmental Clearance and CRZ
clearance so that they can consider for
granting the clearance in one go for

the Master Plan.

As observed from the compliance
report dated 21st December 2016
prepared by the Director, Regional
Office of MoEF, the port has not
complied with the EC condition which
states that “The total land area of the
Project should be limited to 400 Ha
as proposed”. The port has acquired
1137.66 hectares of land area. The
report also notes that “No information

was provided about the approval for

the additional land”

The land has been acquired by
following the Government procedure.
During development the land use plan

will be submitted.

From the compliance report, it is
evident that the port has violated the

EC. Strict action against the same

The part of the land is used for the
development of iron ore and coal

stockyard for which Environmental




should be taken. Moreover, it is not
clear if the acquired area has been
brought under use and the land use

pattern of the same has been

changed.

and CRZ clearance was obtained from
MoEF vide letter dated 10-28/2005-
IA.IIl dated 19.05.2006. .Land use

pattern is not changed.

The project proponent should be
directed to provide all the details of
the additional lands acquired and
mark the same on the approved
CZMP maps prepared as per the CRZ
notification 1991 and 2011.

The details of additional lands in
possession with KPL are furnished as
Attachment- 1. The details of land
procured from Tamil Nadu Electricity
Board (TNEB, GoTN), Tamil Nadu
Industrial Development Corporation
(TIDCO, GoTN) and from Salt Dept.
Gol are superimposed on the latest
CRZ map prepared by Institute of
Remote Sensing, Anna University,

Chennai.

It is also observed from the
Compliance report that the project
proponent has not developed Green
Belt around the proposed project as
per the approved EC. As per the EC,
project proponent was required to
develop a green belt of the width of
200 meters and the total area
developed under green belt should be
50 ha. The project proponent has
developed only 15 hectares of a green
belt having a width of 200 meters and
2.5km long. The project proponent
not the EC

has complied with

Conditions.

Port has engaged National Centre for
Sustainable Coastal Management ( A
Unit under MoEF&CC) and carried out
a study “Action Plan and Ecological
studies for Kamarajar Port Ltd (KPL) -
May 2017.

The green belt area in the port is 0.72
sq. km i.e, 72 Ha.

Port is developing green belt in a

phased manner.

The project proponent has carried out

No reclamation of land has been done




reclamation of land beyond the low
tide line. This has also altered the
HTL.

between the LTL and HTL.

7. | A comprehensive impact assessment | The details are included in detail in
of the environmental damage caused | the latest Comprehensive EIA report.
by the port in all its years of
functioning should be carried out.

8. | The project proponent should be | The portis carrying out shoreline
asked to carry out a detailed study of | survey during pre and post monsoon
the sea erosion that its activities have | season every year since 2006. The
caused along the coast using 1991 as | study confirmed that there is no
baseline data. erosion.

9. | In point (vi) of the above-referred | The reply of KPL for the said
compliance report, it is clearly stated | compliance report mentioned as, “The

o dredged material were not dumped in
that the dredged material is used for the water bodies. The dredged
beach nourishment which clearly | materials were used for reclamation of
states that the port activities have | the low lying areas and beach
ffected th di nourishment along the coast line on
atiecte © surrounding areas. northern side of the north break water
to mitigate erosion”.
Moreover, as part of port development
as suggested under Clause 20, Of the
NOC issued by Tamil Nadu State
Pollution Control Board vide letter No.
T12/TNPCB/Misc./F.3322/TVLR/05
dated 7.12.2005 has directed “The
possibilities of dumping the dredge
spoil north of northern breakwater in
areas prone to sea erosion by creating
sand dunes and / or beach
nourishment may also be explored”.
10| The proposed project along with the | The proposed projects along with the

should be
demarcated on the approved CZMP
maps of 1991 and 2011.

existing facilities

existing facilities are demarcated on
the approved CRZ prepared by
Institute of Remote Sensing, Anna
University, Chennai, one of the
recognized agency by MoEF&CC. As




per MoEF Notification site specific
maps are prepared by the above
organization and enclosed as
Attachment-II

11.

The area is already under severe

pressure as there are several
hazardous industries operating in the
area. The most polluting of them are
the Thermal Power Plants that
function in the area. The Thermal
Power Plants have illegally converted
the ecologically sensitive areas of
Ennore Creek for ash dykes and
other activities. Till date, there has
been no action taken against the
by the

polluters concerned

authorities.

The subject matter is not relevant to

KPL.

12,

No projects in this area should be
allowed without the carrying capacity

study.

KPL has also included cumulative
assessment study in the

comprehensive EIA report.

13.

The project proponent should be
asked to undertake a cumulative
assessment of the area considering
all the industries within 10km radius

from the proposed project site.

Included in the EIA report.

14

The project proponent should be

asked to provide all the details

regarding the reclamation of beaches,
mangroves, and mudflats it has
undertaken till date along with the
of the

permissions competent

authorities.

KPL has not reclaimed any beaches,
mangroves or mud flats. The present
development of projects in the Phase-
III will not affect the mangroves and
mud flats.

In the present proposal about 5-10

million cu.m of dredged material is




identified for land reclamation and the
rest will be disposed in the sea.

of
Environment & CRZ vide letter issued
by MOoEF&CC [No. 10-28/2005-IA.III
dated 19.05.20006] the

Development of Terminals for marine

Clause (vii)) and (ix) the

for

liquids, coal, iron and containers in
Second phase and associated capital
dredging Project proposals directed
the following:

“The reclamation of the port area
should be the

dredged material.”

carried out with
“Reclamation of 500 acres should be
carried out only for port development.
The height of the reclaimed area will
be maintained above the maximum
flood level”.

Land has been reclaimed for the
construction of Coal and Iron ore

stock yards.

15.

The port has till date also violated
several environmental laws. As per
of article dated

4th July 2017, TNPCB has directed

the Times India

the port to remove waste from Ennore
Creek. we request the authorities to
direct the project proponent to
provide all the data of the dumping of

dredged materials and restore such

As per the Hon’ble NGT directions,
KPL has removed about 73000 cu.m
of dredged material from the intertidal
zone of salt lands recently transferred
to KPL and restored the original level

of salt lands at dumped area.




areas where the dredged material has

been dumped.

16.

The oil spill incident that took place
off Kamarajar port on January 28th,
2017, several reports have said that
the Kamarajar port is responsible for
the spill. Moreover, the port envisages
to increase the total traffic it handles
every day. This would lead to
increased traffic and possibilities of

the collision.

A mathematical model study of ship
maneuvering simulations was carried
out during April 2017 for the Master
II by M/s
Conceptia Software Technologies Pvt.

plan phase projects

Ltd, Bangaluru in Association with
MARIN, The Netherlands
All development studies are being

carried out as per the Master Plan in
different phases after obtaining the
clearances from Statutory authorities.
Traffic analysis was carried and the

same is included in the EIA report.

17,

As per the newspaper articles, it is
also observed that “Illegal map was
used to clear port plan in Ennore

Creek”.

KPL has not used any illegal map. The
map was prepared by Institute of
Remote Sensing, Anna University,
Chennai one of the approved

organizations by MoEF&CC.

18]

Details regarding the ballast water
management should be provided by

the project proponent.

The master’s of the ships adhere to all
the applicable rules regarding the

ballast water management.

19]

The proposed phase III of the project
also includes dredging of the channel
to enable free movement of the ships.
These activities affect the marine

ecology.

The depth of the existing channel is (-)
20m. In the Phase III development, the
depth will be further increased to (-)
23m for the free movement and to
bring bigger ships. At present there is
affect of marine ecology. Hence by the
increase of depth the effect on marine
ecology is not anticipated and the
same is explained in detail in the EIA

report.

20.

The fisherfolk have also complained

KPL is not discharging any kind of




about the pollution of the Ennore
Creek that is

livelihood.

affecting  their

wastes in the creek or in the marine
waters. The proposed project will not

have any influence at Ennore creek.

21,

The alterations of creeks have led to
floods affected the

biodiversity of the creek.

and have

There will not be any alteration of

creek during Phase III development.




ATTACHMENT-1
KAMARAJAR PORT LIMITED
(A Mini Ratna Govt of India Undertaking)

The details of lands in possession with Kamarajar Port Limited are as follows:-

S.NO Description Extent Handed
over on
1. Land transferred from Tamil Nadu 995.05 Acres 28.10.1994

Electricity Board

2. Poramboke land (Govt.of 97.15 Acres 28.10.1994
Tamilnadu)TNEB

3. Poramboke land (Govt.of 2.36 Acres 29.05.2002
Tamilnadu) TIDCO
Land transferred from TIDCO 947.65 Acres 29.05.2002
Land transferred from Pvt Party 31.97 Acres 08.03.2005

(Patta land) Vallur village

6(1). | Land transferred from Salt 29.76 Acres 07.09.1996
Department
6(2). | Land transferred from Salt 35.00 Acres 31.05.2010
Department
6(3). | Land transferred from Salt 647.66 Acres 28.02.2014
Department
7. Land transferred railway siding 0.69 Acres 21.10.2014
(Athipattu Village)
Total 2787.29 Acres

(1128.45 Ha)
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ANNEXURE 4

The following are the cases filed in the Hon’ble National Green Tribunal
(NGT) South Zone, against the port. The details of the cases are as follows:
(i) By Shri. R Ravimaran, Chennai (NGT Case No.8 of 2016),
(i1) Meena Thanthai K R Selvaraj Kumar, Chennai (NGT Case No. 152
of 2016).
(ii1) Meena Thanthai K R Selvaraj Kumar, Chennai (NGT Case No. 172
of 2016).

With regard NGT Case No. 8/2006, as per the interim directions of Hon’ble
NGT, KPL has submitted the compliance report to NGT and the same is
enclosed as Attachment -I. However both the cases 8/2016 and 152/2016
are of similar in nature, both the cases were taken up simultaneously for
hearing by Hon’ble NGT.

With regard to the Case No. 172/2016, Hon’ble NGT (SZ) has disposed the
case. The details are enclosed at Attachment- I.

KPL has submitted the compliance report to Member Secretary, Tamil Nadu
Pollution Control Board vide letter No. KPL/OP/B/95.09/2016-18 dated
09.08.2017. The copy of the same is enclosed at Attachment-II. At present
all the dumped material has been removed. A brief note on the status ie

enclosed.



BRIEF NOTE ON REMOVAL OF DREDGED MATERIALS IN THE KPL
LAND TRANSFERRED FROM SALT DEPARTMENT WITHIN CRZ AREA

*kk

It was proposed to dump dredged spoil generated in the dredging phase -III
in the area transferred from salt department which are located at the west of
port access road and at the south side of NCTPS road. Accordingly,
preparatory works were started at the above said areas. Total quantity of
73000 cum of dredged materials has been dumped in the area -1 at the
south side of NCTPS road and at the west of Port Access Road. In the mean
time, one Mr. R.Ravindran has filed petition ( application No.08 of 2016)
with Hon’ble NGT(SZ) stating that the dredged materials were dumped in
the CRZ area. After hearing, Hon’ble NGT directed KPL to remove the
dumped earth in the above said areas. KPL has removed the dumped
material and informed the same to the Hon’ble NGT. However, the petitioner
has raised objection before the Hon’ble NGT that KPL has not removed the
materials fully. Therefore, the Hon’ble NGT has appointed Mr. T.Sai
Krishnan as an Advocate Commissioner to inspect the area and to report.
Accordingly, the Advocate Commissioner inspected the site and filed Report
on 11.07.2017. On seeing the report and hearing the statement of KPL and
legal counsel, directed to remove the residues of sand manually without

damaging the mangroves. KPL has agreed for the same.

The Hon’ble NGT requested the Advocate Commissioner to visit the place

once again and give the exact status that exists as on the date of inspection.

Action has been taken to remove the residue of dredged materials and the
work was completed in the third week of Aug.2017. The Advocate
Commissioner has visited the site on 01.09.2017 and submitted the report
on 06.09.2017. In the report , the Advocate Commissioner has pointed out
that the petitioner has reported that dredged sand are available around the
roots of mangroves. The Hon’ble NGT has directed KPL to remove the same
manually. Accordingly, the same has been removed and reported on

11.09.2017.



The Hon’ble NGT has satisfied with the report and informed that no
further work to be undertaken in the said dumped area and directed
the expert committee constituted by Hon’ble NGT to monitor the
removal of ash slurry discharged by NCTPS/ TNEB to study and
recommend for plantation of mangroves plants etc. Based on the

recommendation of the said committee Hon’ble NGT will pass final
order.



Attachment-1

@
A.YOGESHWARAN it Al Chamber:
Advocate A" 368 New Law Chamber
& T ;:hannal-ﬁﬂﬂ 104,
Mobile: 9566254546
21.01,2016
1.North Chennal Thermal Power Station ng ' \
Rep by its Chief Engineer Wi "j__..-"
Athipattu, o
Chennal, Thiruvallur (District) LL,
600 120. A | (

Kamarafar Port Limited (Erstwhile Ennore Port Limited) @
Rep by its Chairman cum Managing Director ) UM(
4th Floor, .
Super Speciality Diabetic Cantre (erstwhile DLB bullding)
Mear Clive Battery Bus Stop

Rajaji Salal, Chennal - 600 001

Sub: Appin.No.8/2016 (5Z), before the Natlonal Green Tribunal,
(South Zone), Chennal

R.Ravimaran, Ennore,Chennal. .. Applicant
Vs, -
Union of Indla,MoEF & CC, New Delhi .. Respondents

The above application filed by our client R.Ravimaran, came up for
admission before the Hon'ble Natlonal Green Tribunal, Southern Zone,
Chennal on 18.01.2016. On hearing submissions, the Hon'bla Tribunal was
pleased to Issue an order of Injunction restraining the 1st of you from
discharging ash Into the Buckingham canal and restraining the 2nd of you
from dumpling soll or debri Into the BuckingHam canal. e —

- ——

Counsel tunk?ﬂrce on behalf of the 1st of You and the Hon'ble Tribunal was
pleased to Issue notice to the 2nd of you returnable by 11.02.2016,

Kindly appear before the above sald Court on the above sald date at 10.30
a.m. either in person or through your Pleader, faling which the matter will
e

be W decided In your absence,

(A.Yogeshwaran)
Encl: Copy of appin.No.8/2016





















































































































































































Attachment-2
SMOINET HleHm(PS BM]eu6uTLD
HTHIST aOie Tawes

Kamarajar Port Limited
(A Mini Ratna Government of India Undertaking)

No: KPL/OP/B/95.09/2016-18 Date: 09.08.2017

To
The Member Secretary,
TamilNadu Pollution Control Board,

76, Mount Salai, Guindy,
Chennai-600032

Sir,

Sub: TNBC Board — TS 1 Section- M/s Kamarajar Port Limited, Puzhthivakkaim
Village, Vallur Post, Ponneri Taluk, Tiruvallur Dt., Meeting held on
20.01.2017 in Conference Hall TNPCB - furnishing relevant records- Reg,.

Ref: Member Secretary’s Lr. No: TS1/TNPCB/F.9801/2017 dated 03.08.2017.

KHF

Kind attention is invited to the reference cited on the subject matter.

Regarding S1.No-1: Most of the dredged material dumped in areas attracting CRZ
has been removed. Action has been taken to completely remove the residue
leftover of the dredged materials of the dumped materials and the same will be

completed within 10 days.

Regarding S1.No.2: Total quantity of dredged materials removed from the area
attracting CRZ is about 73,000 cum and the same was disposed at area not

attracting CRZ as shown in the drawing attached.

In this regard the copy of the work order dated 06.01.2017 for removing the
dredged materials and compliance report submitted to Hon'ble National Tribumnal

are enclosed for your kind reference.

Yours faithfully,

Oa\b \(]
P.Radhakrishnan
Deputy General Manager (C)

Encl: As above.

Copy to : GM(MS) / GM( Ops) E For lh%ovwd\‘—ffw ﬁ .

ES to CMD
Registered Office & Trade Facilitation Centre : TS tehd FHTEEE & =TT gllq'%n +E - Port Office : Vallur Post, Chennai - 600 120
4" Floor, Super Speciality Diabetic Centre =eft 65, g wynfafe emEies a=y, Ph : 044-27950030-40 Fax : 044-27950002
(erstwhile DLB Building) (St wa i fafee) £
Rajaji Salai, Chennai - 600 001. TSt IeTé, S=15-600 001 U2 ST : doe U, 95 - 600 120
Ph : 044-25251666-70 Fax : 044-25251665 B : 044-25251666-70 Thag : 044-25251665 % : 044-27950030-40 ey : 044-27950002
CIN: U45203TN1999G0I043322 website : www.ennoreport.gov.in e-mail : info@epl.gov.in

Kamarajar Port - India's Port of the Millennium





















Annexure-5

Form-I for seeking clearance for project attracting CRZ notification

(I) Basic information:

Name of the Project: DEVELOPMENT OF THE FACILITIES ENVISAGED IN THE
PORT MASTER PLAN (PHASE III) OF KAMARAJAR PORT

LIMITELD.

Project Details:

above projects

8.No | Description Qty in Capacity
Nos. (MTPA)

1 Automobile export / import terminal 2 5]

2 Container terminal- 1000m quay length (3 24

berths)

3 Marine Liqﬂiﬁ_fe_;fniﬁgl - 1 5

4 10C captive jelty - o 5

5 Bulk terminal I 18

6 Multi cargo berth 1 | 2

¥ And associated capital dredging for the 33.0 million m3

__S. No

Particulars Remarks

Location or site alternatives under | Alternative site does not

consideration arise. This falls under
the category of
expansion. Already
Phase I has been

completed and Phase II
is under progress. The
present  proposal is
Phase Il expansion.

The port has been so
planned to make
provision for future
developments in A
phased manner in
accordance with the
port Master Plan. The
proposed projects on
expansion are already
included in the port
layout and within the
port boundary limits
under the direct control
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Abstract

Kamarajar Port Limited is operating, at present, with six berths for handling coal, export/import
of automobiles, Marine Liquid Terminal (MLT) etc. As Phase II development, six more berths for
handling containers (two berths), LNG (one berth), coal (two berths) and multipurpose cargo
(one berth) are under construction.

In view of imminent growth potential as exemplified by the demand during the last few years,
KPL has proposed to take up another set of following projects as Phase III development
comprising of 10 berths, viz. i) Automobile import/export terminals - 2 Nos, ii) Container berths
in 1000 m wharf (3 berths) - 1 No, iii) Marine Liquid Terminal - 2 No. iv) Dry bulk terminals - 2
Nos, v) Multi Cargo berth - 1 No.

The comprehensive EIA and EMP studies has been conducted by Indomer Coastal Hydraulics (P)
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Marine sector by Consultancy Development Centre, DSIR, Ministry of Science and Technology
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EXECUTIVE SUMMARY

E1. Background

The Kamarajar Port formerly known as Ennore Port was declared as the 12th Major Port of India
under the Indian Ports Act, 1908 in March 1999. Subsequently, it was incorporated as Ennore Port
Limited (EPL) under the Companies Act, 1956 in October 1999. This makes EPL, the only corporatized
major port registered as a company in India. At a function held in June 2014, this was renamed as
‘Kamarajar Port Limited (KPL) ’. The total area of Kamarajar port is around 1130 Ha.

E2. Project Location

Kamarajar Port comes under the Minjur Block of Ponneri Taluk within Thiruvallur District in Tamil
Nadu. The coastal region is plain and barren land with thorny bushes and sparse wild vegetation. The
nearshore remains relatively steeper due to the action of high waves during monsoon seasons. The
seabed in nearshore primarily comprises of sand without any complex bathymetric features. The
annual net drift takes place in northerly direction.

The nearest Villages are Puzhuthivakkam (about 1.15 km West), Thazhankuppam (about 3.47 km
Southwest), Nettukuppam (about 3.18 km Southwest) and Attipattu (about 3.68 km Southwest). The
nearest city is Chennai located about 20 km southwest. The state highway connecting the port is
about 8.4 km northwest and the airport nearby the port is Chennai airport at a distance of 34.0 km
southwest. Ennore creek is located 2.7 km south and industrial belt Manali is located 13.4 km
southwest. The major industry located close to the project site is North Chennai Thermal Power
station (NCTPS) adjacent to port in South, IPPL LPG Terminal (about 3.8 km west), NTPC Tamil Nadu
Energy Company Ltd. (about 4.9 km southwest) and L&T Shipbuilding yard (about 4.0 km north).

E3. Existing Port facilities

The Port Master Plan envisages development of 22 berths plus associated dredging connected with
deepening of the approach channel, harbour basin and berth areas. Kamarajar Port commenced its
Phase | operation with six berths for handling coal, export/import of automobiles, Marine Liquid
Terminal (MLT) etc. As Phase Il development, six more berths for handling containers (two berths),
LNG (one berth), coal (two berths) and multipurpose cargo (one berth) are under construction.

E4. Proposed Port facilities
KPL has proposed to initiate action for the development of ten berths as Phase Il concurrently with

the Phase Il facilities to achieve completion well ahead of schedule so as to meet the traffic demand
at the right time.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the E1l
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The different activities proposed under Phase Ill are:

i) Development of additional 10 Berths , ii) Dredging & Disposal, iii) Erection of Liquid Pipeline, iv)
Construction of Bulk cargo Conveyor belt, v) Development of Bulk Cargo Stack yard, vi) Construction
of Multi Cargo stackyard vii) Construction of Automobile Park yard and viii) Construction of MLT
Storage tank.

The details of the development of ten berths are: i) Automobile import/export terminals - 2 Nos. ii)
Container berths -3 nos., iii) Marine Liquid Terminal - 1 No. iv) IOC Captive Jetty - 1 No. v) Dry bulk
terminals (coal, ore and other type) - 2 Nos. vi) Multi Cargo berth - 1 No. The total planned
throughput capacity of the port will be 142 MTPA including 60 MTPA in Phase Ill. The capital
dredging involved is 33 Million cu.m.

E5. Earlier studies

The reports referred for the preparation of this report are: i) Environmental Impact & Risk
Assessment of Kamarajar Port Expansion Proposals including associated Capital Dredging, July 2004,
National Institute of Ocean Technology, ii) Supplementary report on Environmental Impact & Risk
Assessment of Kamarajar Port Expansion Proposals including associated Capital Dredging, September
2010, National Institute of Ocean Technology, iii) Mathematical model studies for integrated
morphological changes in the coastline between Ennore creek and L&T port including north of L&T
port at Ennore, Tamil Nadu, January 2014 - Central Water and Power Research Station, Pune, iv)
Disaster Management Plan for Kamarajar Port Limited, March 2014 - Environmental Technical
Services Pvt. Ltd., v) Demarcation of HTL/LTL and CRZ mapping for the proposed additional two coal
berths (CB Ill & CB IV) facilities in Kamarajar Port, Institute of Remote Sensing, Anna University, 2014,
vi) Environmental Impact Assessment for Proposed Additional Coal Berths CB 3 (9 MTPA) and CB 4 (9
MTPA), Kamarajar Port, Tamil Nadu - Final EIA Report, June 2014 - Asian Consulting Engineers
Private Limited., New Delhi, vii) Periodic Environmental Monitoring Reports for Kamarajar Port Ltd.
for the year of 2015, Hubert Enviro Care Systems (P) Ltd., Chennai and Mathematical model studies
for assessment of wave tranquility inside the port basin at Kamarajar Port, Tamil Nadu, 2016, Central
Water and Power Research Station, Pune.

E6. EIA report

In compliance with the requirements, this final EIA report has been prepared comprising
i) Assessment of existing Environmental status with respect to physical (currents, waves etc.)
parameters, ii) Assessment of Ambient Air Quality stipulated with National Ambient Air Quality
standards and impact of the project on Ambient Air Quality of the surrounding, iii) Assessment of
marine water, ground water and surface water quality and impact of proposed activities on the
same, iv) Prediction and evaluation of impact of the project in terms of short term and long term
effects of different aspects of project construction and operation, v) Environmental Impact
Assessment (EIA), vi) Cumulative Impact assessment covering 10 km radius vii) Environmental
Management Plan (EMP) outlining control strategies for mitigation of adverse impacts, if any,

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the E2
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viii) Risk analysis and Disaster Management Studies for the proposed project activities and ix) Post
Project Monitoring Plan (PPMP).

E7. Baseline data

The baseline data on Terrestrial environment were collected for three seasons covering Pre monsoon
(April 2016), Post monsoon (October 2016) and Fair weather (March 2017) periods. The secondary
baseline data collected for three seasons viz., South west monsoon (July — September 2013), Pre
monsoon (April — May 2014) and Post monsoon (January — March 2014) by Asian Consultancy
Engineers Private Ltd. are also considered. From the baseline data it can be seen that the measured
parameters are well within the acceptable limit and as such the terrestrial environment is not
polluted.

The baseline data for the Marine environment were collected for three seasons covering Pre
monsoon (April 2016), Post monsoon (September 2016) and Fair weather (March 2017) periods and
the secondary data available on the physical parameters such as Wind, Wave, Currents, Storm and
Tsunami were compiled. From the baseline data on Water quality, Sediment quality,
Phytoplankton, its biomass and diversity, Zooplankton, its biomass and diversity, Macro benthos,
its biomass and diversity it is concluded that these parameters are well within the acceptable limit
and as such the marine environment is not polluted. The coastal water is clean and productive.

E8. Modelling

In 2004, National Institute of Ocean Technology (NIOT), Chennai, India, had carried out modeling
study as a part of ‘Environmental Impact Assessment (EIA) and Risk Assessment (RA) Study for the
Phase Il development of Kamarajar Port’ in order to identify the offshore disposal location for the
capital dredging associated with Phase Il development. The results of the modeling study revealed
that the dredged material disposed off between 20 m and 30 m water depth at the suggested dump
locations at the rate of 8 dumps per day, would result in negligible change to the bathymetry and
sediment concentrations. The proposed disposal area is located between 20 m and 30 m water
depth. The reported net sedimentation was about 0.2 m to 0.5 m in an area of 25 km? (5 km x 5 km).

Indomer has done the modelling studies in this report to identify and confirm the offshore disposal
location for the capital dredging associated with Phase Ill development. The results of the modeling
study revealed that the dredged material can safely be disposed between 25 m and 50 m water
depth covering an area of 5.4 km x 5.4 km. The seafloor having a depth of 40 m will be decreased by
0.5 to 1.0 m and will remain 39.0 to 39.5 m. The seabed is expected to reach its original depth of 30
to 50 min 5 years.

Central Water and Power Research Station (CWPRS), Pune, India had carried out Hydrodynamic
modeling studies in 2009 to assess the impact of the Phase Il Development on the shoreline. In all the
three seasons, Northward transport was found to be dominant. The annual net transport was
assessed to be about 0.50 x 10° m> towards the northern direction. The results of the modelling study
revealed that without any Sand Bypassing erosion was observed up to 4 km along the coastline

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the E3
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towards North from the Northern breakwater and the reported erosion was about 200 m. With Sand
Bypassing (Beach Nourishment) of 0.4 to 0.5 x 10° m? from South (about 300 m) to North (about 2 to
3 km) of Kamarajar port undesirable accretion/erosion on the South/ North side of the port can be
avoided.

Central Water and Power Research Station (CWPRS), Pune, India had carried out Mathematical
model studies for the wave tranquility inside the port basin for the facilities proposed under Phase Ill.
The wave direction considered for tranquility study were 67.5° 90° 112.5°135° N. Maximum
significant wave heights observed at different locations in the Kamarajar port were within
permissible level. Good tranquility is observed in the port basin for the proposed Phase Il
development which is equal to almost calm sea for the whole year.

E9.River drainage system and seawater intrusion

Indomer has studied the water bodies around KPL such as Kosathalaiyar River, Buckingham canal and
Ennore creek and the impact of the phase Il development on these water bodies. The proposed
phase Il development of port and the addition of berths is confined within the port premises and it
will not obstruct the existing hydraulic regime of the Kosasthalaiyar River and Buckingham canal. In
addition, as CSR activity, KPL has proposed to deepen the Kosasthalaiyar River and improve the
hydraulic section, to enhance the tidal flow and inturn the flood flow during monsoon in order to
maintain good circulation in the riverine system around the project region.

Indomer also studied the interaction between seawater and groundwater phenomenon. The port is
located between Ennore creek and Pulicat; with the Bay of Bengal in the east and Kosasthalaiyar
River/ Buckingham canal with large brackish/ marshy land in the west. The entire marshy land
remains as a Paleo coastal marine system influenced by brackish water due to the influence of
excursion of tides and intrusion of seawater. The developments of Phase Il berths are closer to the
shore front by dredging a berthing basin close to HTL as a continuation of existing berths. The
development of such port basin will not cause problems like sea intrusion into the existing condition
of the aquifers.

E10. Cumulative impact assessment

The cumulative impact assessment study on Air quality, Noise, Water quality, Dredge disposal and
fisheries has been carried out for the combined scenario of KPL phase Il activities and the other
facilities established by different industries in 10 km radius. The study reveals that the proposed
phase Il development of KPL will not increase the pollution and the levels of different parameters as
assessed are well within the stipulated values of TN Pollution Control Board. The proposed facilities
by KPL will not alter the existing land and marine environmental status.

E11. Impact assessment

The impacts on the Terrestrial environment including the land, air, noise, water, ecology and Socio
economic status is discussed. The impacts due to Equipment mobilization, Material transport,

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the E4
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Erection and Assembling of land based facilities in the construction phase and Traffic movement and
Operation of berths during operation phase are studied. It can be seen that the project will have
temporary insignificant impacts on terrestrial environment both during Construction Phase and
permanent insignificant impacts during Operation phase. The project will have insignificant impact
on the Socioeconomic during the construction and operation phase. From the impact study it could
be seen that the proposed development will not have any appreciable impact on environment and all
the activities identified as part of the project have insignificant impacts.

In analyzing the impacts on the Marine environment, the influence of Construction of berths,
Dredging & Disposal, Shoreline changes, Oil spill, Storms and Tsunami, Fisheries were considered. The
coastline will be stable due to beach nourishment. The examination of water quality of this region
indicated that they do not vary substantially indicating 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 benthic fauna is
moderately rich in diversity and numbers. The proposed development is only within the existing
basin. As such the impact due to proposed marine facilities during construction stage and operational
stage to the marine environment will be very insignificant.

E12. Environmental Management Plan

Kamarajar Port has a well-documented Marine & Terrestrial Environmental Management Plan
(EMP). This plan is in place since commencement of operation of the port and improved further to
suit the requirements arising out of enhanced port facilities during Phase Il. It is suggested to
implement the same EMP with suitable adjustments for the Phase Il facilities.

EMP for Terrestrial environment is prepared by taking into account the construction and operation
phases of the Phase Il facilities. The plan includes measures to mitigate environmental and social
impacts; plan of action for execution of mitigation measures; Environmental Monitoring Program;
and budget allocated for environmental management. The mitigation measures for activities like
Labour Management plan, Sewage Management, Solid Waste Management, Air Pollution
Management, Rainwater harvesting system, Storm water drainage system, Green belt development
are discussed.

For the Marine Environment, in order to limit the damage to benthos at initial stage, the bed should
not be disturbed much and it is suggested that the explosives should not be used. The construction
materials should be placed above one another by using proper hoisting machineries and should not
be dropped on the seafloor. There should not be any sudden increase in flow velocity within the port
basin.

To control the shoreline erosion, the port authorities have to continue the beach nourishment scheme
for stabilizing downdrift coastline on the northern side. The existing system of monitoring the
shoreline will be continued. Oil spill contingency plan is in place to handle any accidental spill. For this
purpose, KPL is already having the required infrastructure/equipments such as boom, skimmer and
dispersant chemicals.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the ES
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E13. Post project monitoring

Post project monitoring is an important aspect in Environmental Management Plan. Monitoring
program has to be continued during the construction and operational phases of the Phase Il project.
It may be repeated at periodic intervals as being done now after the commencement of the project,
when the Phase Il project is fully operational. Kamarajar Port is already having a well-established
and documented post monitoring programme to assess the terrestrial parameters (Ambient air
quality, Noise, Water quality, Land) and marine parameters (Water and sediment quality and
Biological parameters) on a regular basis. The same system can be continued for the proposed Phase
Il expansion.

The monitoring programme has to be organized with qualified and experienced environmental team.
The same standard procedure shall be followed in sample collection and analysis.

E14. CSR activities of KPL

KPL is involved in CSR activities to the villages nearby the Port and greatly involved in helping them
through various welfare trusts and NGOs. Activities like providing skill training to fishermen, Road
facilities to villages nearby, Conducting competition on knowledge through NGO, Providing facilities
with PHC, Cash prize for national examination in CA, Contribution to construction of Nurses’ Hostel
for girls, providing educational facilities and drinking facilities are being done by KPL.

E15. Risk Assessment

The Risk Assessment study covers the aspects on i) Assessing risk levels due to the operations of the
facility. ii) Identification of risk mitigation measures, iii) Suggestion of general safety improvement
measures, iv) To help generating accident free hours and v) Identification of emergency scenarios and
mitigation measures.

The factors like Site Meteorology, Climate, Rainfall, Temperature, Humidity, Wind and Atmospheric
stability has been considered for the Risk Assessment. The risk and the disaster associated with
Pipeline leakage, Vapour Cloud explosions, Loading arm failure, Road tanker failure, LPG pipeline
rupture, risks associated with Coal stackyard, Car stackyard has been considered for analysis and the
actions that are to be taken during such disaster is presented in the report. In addition for the natural
disasters like Cyclone and Tsunami, a detailed disaster management plan and Preparedness plan is
presented.

E16. Summary and Conclusions

The project is under operation since 2001 and the present proposal involves development of Phase IlI
facilities as a part of Master Plan. All the developments are planned within the existing Port Basin. As
described in the EIA report, there will not be any additional impact on the terrestrial and marine
environment and the existing Environmental monitoring program and Management program can be
continued.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the E6
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1. INTRODUCTION

1.1. Background

The Kamarajar port formerly known as Ennore Port is the 12t major port of India,
which is located at north Chennai in Tamil Nadu. This port was declared as a major
port under the Indian Ports Act, 1908 in March 1999. Subsequently in October 1999 it
was incorporated as Ennore Port Limited (EPL) under the Companies Act, 1956. This
makes EPL, the only corporatized major port, which is registered as a company in

India and later re-named as Kamarajar Port Limited during March 2012.

This was primarily conceived as a satellite port to decongest and improve the
environmental quality at the bustling Chennai Port, besides being Asia's energy port.
The location of the port is shown in Fig. 1.1. The satellite imagery of Kamarajar Port
Layout is exhibited in Fig. 1.2. It is an artificial all-weather port with a large backup
land, eco-friendly environment, state of the art navigational facilities, well-organized
logistics systems and transport interface. The total area of Kamarajar port is around

1130 Ha.

Kamarajar port commenced its Phase I operation in 2001 with two coal berths for
TNEB followed by additional coal berth, iron ore berth, marine liquid berth, general
cargo automobile container in 2006 (in all with 6 berths). The Phase II expansion of
the port facilities again with six berths primarily for handling containers (2 berths),
coal (2 berths), LNG (1-berth) and Multi cargo (1-berth) are now under progress.
Presently, KPL is in the process of developing additional 10 berths under Phase III as

envisaged in the Port Master Plan.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 1
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1.2. Proposed developments at KPL under Phase III

The Phase III expansion contemplates creation of ten berths comprising two

Automobile berths, three container berths, two Marine liquid terminals (including

IOC captive jetty), two Bulk cargo terminals and one Multi cargo berth. The various

facilities and activities under phase III are listed below.

i) Development of additional 10 Berths

i) Dredging & Disposal

iii) Development of Bulk Cargo Stack yard

iv) Development of Multi Cargo Stack yard

v) Construction of Automobile Park yard
vi) Construction of Container Park yard

vii) Construction of MLT Storage tank
viii) Erection of Liquid Pipeline
ix) Construction of Bulk cargo Conveyor belt

The proposed facilities under Phase Il are marked and shown in Fig. 1.3.

Phase III - Proposed
SI. ¢
No. Type of Cargo No. of Capacity
berths (MTPA)
1 |Coal 1 9
5 Marine quU|d-’ 1 5
Common Terminal
3 |IOC Terminal 1 5
General cargo
4 Automobile 2 6
5 | Containers 3 24
6 | Multipurpose cargo 1 2
Dry bulk
7 | (coal/ore/other 1 9
type)
Total 10 60
Dredging
8 | Capital dredging 33 Mm3 -

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the
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The Port Master Plan envisages over all development of 22 berths plus associated
dredging connected with deepening of the approach channel, harbour basin and
berth areas. It is now proposed to initiate action for the development of the
remaining facilities concurrently in parallel with the Phase II facilities to achieve
completion well ahead of schedule so as to meet the traffic demand at the right time.

The aim is to complete all the master plan development projects by 2020-21.

This is a repeat exercise of Phase I and II, the type of cargo remaining the same
except increase in volume as forecast in the 2007- Business Plan of the Port,
warranting additional berths for the same type of cargo. It is now proposed to
initiate the formalities connected with the obtainment of Environmental and CRZ
clearances for all the ten berths so that the expansion could be taken up as a

continuous process without any break.

i) Development of additional 10 Berths

The proposed ten berths comprising two Automobile berths, three container
berths, two Marine liquid terminals (including IOC captive jetty), two Bulk cargo

terminals and one Multi cargo berth.

i) Dredging & Disposal

The total quantity of capital dredging for Phase III development will be 33 x 10°
m3. KPL has proposed to dispose the entire volume at the designated offshore
disposal location or to use a minor part of the dredge sediments for land
reclamation/ beach nourishment if necessity arises. In that case, the dredging
quantity of 5 x 106 - 10 x 10 m3 will be used for reclaiming the area between
north of north break water to the northern boundary of the port (1.8 km
length). Also the dredged sand can be utilized for reclaiming the land

associated with Northern Rail Connectivity projects and other projects based on

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 1
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iii)

requirement. The rest of 23 x 10° - 28 x 10° m3 will be disposed into the sea at a

suitable location offshore.

Development of Bulk Cargo Stack yard

For the proposed two dry bulk terminals, a stackyard is proposed east of

existing iron ore stackyard and west of Kosathalaiyar River (beyond the CRZ).

iv) Development of Multi Cargo Stack yard
The stackyard for handling multi cargo is proposed eastern side of the berth
with an area of 21 acres.

v) Construction of Automobile Park yard
For handling of automobiles for the second and third automobile terminal, a
parking yard has been proposed on the eastern side of the existing car parking
yard with an area of about 23.22 acres and 30.00 acres respectively.

vi) Construction of Container Park yard
For handling containers, a container park of about 123.55 acres is allotted
western side the proposed container berths.

vii) Construction of MLT Storage tank
To handle marine liquid cargo, an area of about 32.02 acres is allotted for the
construction of tank farms on the northern side of the existing tank terminal
which is of the same size as now proposed for the new terminal. The area will
be able to accommodate about 60 tanks commensurate with the demand.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 1
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viii) Erection of Liquid Pipeline

The liquid pipeline from Multi Liquid Terminal — II will be erected to storage

tank situated on the northern side of the existing tank terminal.

ix) Construction of Bulk cargo Conveyor belt

The cargo will be transported from Bulk cargo terminal I and II through closed
conveyor belt system to the stackyard west of Kosathalaiyar River (beyond the

CRZ).

oA s
™. -al-l_-ll--------

Present pipeline routing — Oil and LPG

Beach nourishment Shorefront proposed for port
development
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1.3. Earlier studies and Secondary data

The following reports prepared by KPL during various stages of development were
made available to Indomer Coastal Hydraulics (P) Ltd., which is an ISO 9001:2015 and
QCI (NABET) accredited organization vide NABET/ EIA/ 1417/ SA 009 for use as
supporting data for the preparation of the present EIA report for the Phase III
facilities. This Comprehensive EIA and EMP studies report has been prepared as per
the MoEF&CC Guidelines. The terrestrial studies carried for three seasons covering
Pre monsoon (April 2016), and Post monsoon (October 2016) and Fair weather
(March 2017) periods. The marine studies carried for three seasons covering Pre
monsoon (February 2016), Post monsoon (September 2016) and Fair weather (March
2017) periods.

Most of the secondary data and relevant data are collected from the recent reports

available with KPL.

The following reports were referred for the preparation of this report.

e Environmental Impact & Risk Assessment of Kamarajar Port Expansion
Proposals including associated Capital Dredging, July 2004, National Institute
of Ocean Technology.

e Supplementary report on Environmental Impact & Risk Assessment of
Kamarajar Port Expansion Proposals including associated Capital Dredging,
September 2010, National Institute of Ocean Technology.

o Mathematical model studies for integrated morphological changes in the
coastline between Ennore creek and L&T port including north of L&T port at
Ennore, Tamil Nadu, January 2014 - Central Water and Power Research
Station, Pune.

e Disaster Management Plan for Kamarajar Port Limited, March 2014 -
Environmental Technical Services Pvt. Ltd.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 1
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e Demarcation of HTL/LTL and CRZ mapping for the proposed additional two
coal berths (CB III & CB IV) facilities in Kamarajar Port, Institute of Remote
Sensing, Anna University, 2014.

e Environmental Impact Assessment for Proposed Additional Coal Berths CB3
(9 MTPA) and CB4 (9 MTPA), Kamarajar Port, Tamil Nadu - Final EIA Report,
June 2014 - Asian Consulting Engineers Private Limited., New Delhi.

e Periodic Environmental Monitoring Reports for Kamarajar Port Ltd. for the
year of 2015, Hubert Enviro Care Systems (P) Ltd., Chennai.

1.4. CRZ mapping

The demarcation of High Tide Line (HTL), Low Tide Line (LTL) and Coastal
Regulation Zone (CRZ) for the proposed activities has been awarded to
Institute of Remote Sensing (IRS), Anna University, Chennai which is an
approved agency/institution by MoEF&CC. A separate report entitled
"Demarcation of High Tide Line, Low Tide Line and Coastal Regulation Zone for
the proposed activities as envisaged in port master plan (Phase — Ill) of Kamarajar
port Tamil Nadu” has been enclosed separately. According to the CRZ map and
the classification of CRZ notification, 2011, the proposed development falls

under:

i) CRZ-1B (intertidal area)

i) CRZ-1II (A) (between HTL and 200 m)

i) CRZIII (B) (between 200 m and 500 m) and

iv) CRZ1V (A) (12 nautical miles into the sea beyond HTL).

1.5. Approach

In letter No: 19-140/2014-IA.Ill dated 7/10/2014 addressed to the Secretary, Ministry
of Shipping by MOEF & CC, it has been stated that separate EC and CRZ clearance

would not be required for individual projects if the port has prepared a master plan

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 1
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indicating all activities including phasing for implementation and accordingly
obtained EC and CRZ clearance for the whole project after following the due
procedures under EIA Notification 2006 and CRZ Notification 2011. Accordingly, the
Form I and the Feasibility Report were submitted and the ToR for the Phase III Master
Plan was obtained vide MoEF&CC letter No. F.No. 11-51/2012-IAIIl dt. 08.01.16.

The relevant EIA studies were undertaken by Indomer Coastal Hydraulics (P) Ltd.,
Chennai, an ISO 9001:2015 organization and QCI (NABET) accredited organization
vide NABET/ EIA/ 1417/ SA 009 for Sector 27: Oil & Gas Transportation pipeline
(crude and  refinery/petrochemical  products) passing  through  national
parks/sanctuaries/coral reefs/ecologically sensitive areas including LNG Terminal and
Sector 33: Ports, harbours, jetties, marine terminals, breakwaters and dredging. This
revised final EIA and EMP Report is prepared on the basis of i) TOR granted by
MOEF&CC at the meeting held on 18 and 19t November 2015, ii) the guidelines
contained in the "Ports & Harbours” EIA manual of 2010 and iii) Proceedings &
Minutes of the Public Hearing.

Baseline data collected by Indomer are included and secondary data has been
compiled from the earlier reports indicated above. Earlier studies and Secondary data
on the physical and chemical environment collected during 2013 — 2014 have also
been used for preparing the EIA report. The Public hearing proceedings are enclosed

in Annexure I.

All calendar dates are referred in Indian style as dd.mm.yy. (eg. 05.09.17 for
05t September 2017) and the time is referred to Indian Standard Time in 24
hour clock, eg. 3 P.M. is written as 1500 hrs. The WGS 84 spheroid in Zone 44 is
followed for surveys and for the presentation in this report. SI units are
followed for fundamental and derived units. The depths are referred with
respect to Chart Datum.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 1
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2. ToR COMPLIANCES

During the 1537 Expert Appraisal Committee meeting held during 18th -20th
November 2015, for the grant of ToR, the committee has proposed the following ToR

for the Development of the facilities envisaged in the Port Master Plan (Phase III) for

Kamarajar Port Limited. The ToR and their compliance status are presented below.

ToR ToR Reference
no.

(i) Details of proposed cutting into land and place of disposal of | For proposed land cutting
exploited material after scrutiny of duly approved Master Plan, | Refer section 5.4.2 and for
be submitted. place of disposal refer

section 8.2.2.
(i) Details of the forecast of number of vessels at outer Refer section 5.5.2
anchorage, be submitted.
(i) Details of the Ship navigation studies be submitted. Carried out and the details
are given in Chapter 8.4

(iv) Reasons for selecting the site with details of alternate sites Existing Port

examined rejected/selected on merit with comparative

statement and reason/ basis for selection. The examination Not applicable

should justify site suitability in terms of environmental angle,

resources sustainability associated with selected site as

compared to rejected sites. The analysis should include

parameters considered along with weightage criteria for

short-listing selected site.

(v) Details of the land use break-up for the proposed project. Refer section 6.3.4

Details of land use around 10 km radius of the project site.
Examine and submit detail of land use around 10 km radius of
the project site and map of the project area and 10 km area
from boundary of the proposed/existing project area,
delineating project areas notified under the wild life
(Protection) Act, 1972/critically polluted areas as identified by
the CPCB from time to time/notified eco-sensitive
areas/interstate boundaries and international boundaries.
Analysis should be made based on latest satellite imagery for
land use with raw images.
(vi) Submit the present land use and permission required for any For Landuse refer Sections
conversion such as forest, agriculture etc. land acquisition 6.3.3 and 6.3.4.
status, rehabilitation of communities / villages and present
status of such activities. No land acquisition and no
rehabilitation of
communities / villages.
(vii) Examine and submit the water bodies including the seasonal Refer Chapter 9
ones within the corridor of impacts along with their status,
volumetric capacity, quality likely impacts on them due to the
project.
(viii) Submit a copy of the contour plan with slopes, drainage Refer section 6.3 - Land
pattern of the site and surrounding area. Environment

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the
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(ix) Submit the details of terrain, level with respect to MSL, filling Refer section 6.3.5
required, source of filling materials and transportation details
etc.

() Examine road/rail connectivity to the project site and impact Refer section 6.2.

on the existing traffic network due to the proposed project/
activities. A detailed traffic and transportation study should be
made for existing and projected passenger and cargo traffic.
(xi) Submit details regarding R&R involved in the project. Not applicable since the
development is within the
port boundary.
(xii) Submit a copy of layout superimposed on the HTL/LTL map CRZ report adopting
demarcated by an authorized agency on 1:4000 scale along 1:4000 scale is enclosed
with the recommendation of the SCZMA. separately.
(xiii) Submit the status of shore line change at the project site. Refer section 8.1.3.
(xiv) Details of the layout plan including details of channel, The details of channel,
breakwaters, dredging, disposal and reclamation. Breakwaters are included
in Master Plan in Fig. 5.2.
Details of dredging,
disposal and reclamation
are given in Section 5.4.
(xv) Details of handling of each cargo, storage, transport along Included in the report.
with spillage control, dust preventive measures. In case of
coal, mineral cargo, details of storage and closed conveyance,
dust suppression and prevention filters.
(xvi) Submit the details of fishing activity and likely impacts on the | Refer section 11.3. Marine
fishing activity due to the project. Specific study on effects of | Environment
construction activity and pile driving on marine life.
(xvii) Details of oil spill contingency plan Refer risk assessment
report 1.9. Oil Spill
Contingency Plan

(xviii) Details of bathymetry study. Refer section 7.3. Physical
parameters. The
Bathymetry chart is
included in Fig. 7.2.

(xix) Details of ship tranquillity study. The wave tranquillity study
is carried out by CWPRS
and the details are
presented in Section 8.3.

(xx) Examine the details of water requirement, impact on Refer section 12.2. -
competitive user, treatment details, use of treated waste Terrestrial EMP.
water. Prepare a water balance chart.

(xxi) Details of rainwater harvesting and utilization of rain water. Refer section 12.2.6.

(xxii) Examine details of Solid waste generation treatment and its Refer section 12.2.3. Solid
disposal. waste Management

(xxiii) Details of desalination plant and the study for outfall and Not envisaged
intake.
(xxiv) Examine baseline environmental quality along with projected | Refer chapter - 6.
incremental load due to the proposed project/ activities. Terrestrial Environment
and chapter 7. Marine
Environment
(xxv) The air quality monitoring should be carried out according to | Refer section 6.5.1

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the
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the notification issued on 16" November, 2009.

(xxvi) Examine separately the details for construction and operation | Refer chapter - 12. EMP for
phases both for Environmental Management Plan and Terrestrial and Marine
Environmental Monitoring Plan with cost and parameters. Environment and chapter

13 Monitoring plan for
Terrestrial and Marine
Environment.

XXVii) Submit details of a comprehensive Risk Assessment and Refer Risk Assessment and
Disaster Management Plan including emergency evacuation Disaster Management Plan
during natural and man-made disasters. report

XXViii) Submit details of the trees to be cut including their species NA
and whether it also involves any protected or endangered
species. Measures taken to reduce the number of the trees to
be removed should be explained in detail. Submit the details
of compensatory plantation. Explore the possibilities of
relocating the existing trees.

(xxix) Examine the details of afforestation measures indicating land Refer section 12.2.8. -
and financial outlay. Landscape plan, green belts and open Green Belt development.
spaces may be described. A thick green belt should be The activities connected
planned all around the nearest settlement to mitigate noise with afforestation included
and vibrations. The identification of species /plants should be | in the report.
made based on the botanical studies.

(xxx) Any further clarification on carrying out the above studies Noted

including anticipated impacts due to the project and

mitigative measure, project proponent can refer to the model

ToR available on Ministry website
“http://moef.nic.in/Manual/Port and harbour” .

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the
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3. SCOPE OF EIA

The scope of the EIA studies as per the ToR is to conduct study of the existing
environmental status within the study area of 10 km radius from the proposed site

for significant environmental components below.

e Assessment of Ambient Air Quality as stipulated in National Ambient Air Quality
standards and impacts of the project on the same.

e Assessment of marine water, ground water and surface water quality parameters
and impacts of proposed activities on the same.

e Assessment of existing Environmental status with respect to physical (currents,
waves etc.) parameters.

e Assessment of Impact due to dredging and dredge disposal

e Assessment of hydrological aspects of Kosasthalaiyar River and Buckingham
Canal, storm water discharge and seawater intrusion.

e Assessment of Cumulative Impact assessment covering 10 km radius.

e Prediction and evaluation of impact of the project in terms of short term and long
term effects of different aspects of project construction and operation.

e Risk analysis and Disaster Management Studies, for the proposed project
activities.

e Preparation of an Environmental Impact Assessment (EIA).

e Preparation of an Environmental Management Plan (EMP) outlining control
strategies for mitigation of adverse impacts, if any.

e Qutline a Post Project Monitoring Plan (PPMP) to ensure that the EMP achieves.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 3
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4. SOCIO-ECONOMIC ENVIRONMENT & CSR ACTIVITIES

The study report on socio- economic components of environment comprises various
features viz., demographic structure, availability of basic amenities such as housing,
education, medical facilities, drinking water facilities, post, telegraph and telephone
facilities, communication facilities, recreational, cultural facilities, approach to villages
etc. The study of these parameters helps in identifying, predicting and evaluating the
likely impacts due to the proposed project activity in that region. The socio-economic
profile of the study area is significant for the proposed project as it may cause both

positive and negative impact on the area.

The study area lies within the Tiruvallur District. The District spreads over an area of
about 3422 Sqg.km. As per District wise Census 2011, the total population of Tiruvallur
District is 37,28,104, out of which 18,76,062 are male and 18,52,042 are female. The
Total Literate Population is 84.03 % numbering to 27,91,721 out of which 14,95,711
are male and 12,96,010 are female. The district is developing fast in terms of Industrial
Development. The satellite imagery of Kamarajar Port habitation within 5 km and 10

km radius is shown in Fig. 4.1.
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The administrative division of Tiruvallur has 4 Revenue divisions, 12 Taluks, 14 Blocks,

5 Municipalities, 10 town Panchayats and 820 Revenue villages.

Overall it is envisaged that the proposed project will have more of positive impacts.
The negative impacts, which are quite insignificant, are temporary on the surrounding
areas in terms of Socio — Economic environment due to influx of population and

strain on the infrastructure.

The data on baseline status of the study and basic information about the socio-

economic profile generated in the process include:

» Demographic structure and literacy
» Educational Facilities

» Housing pattern

» Infrastructure base in the study area
» Occupational status

» Health and sanitation status

» Socio-economic status with reference to Quality of Life.

It is found from the survey that only four villages are in the core zone or within 5 km
radius and other 27 villages are situated in the buffer zone i.e. in 10 km radius. The

distance from KPL to different villages is shown in Table 4.1.

Table 4.1. Habitation found within the Study Area and distance from KPL

e Distance form KPL

SI. No. | Name of the Habitations Istance 1o
(Km)

1 Ariyalur 9.6

2 Arumandai 9.9

3 Attipattu 3.6

4 Attipattu Pudu Nagar 4.2

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 4

Port Master Plan - Phase III facilities Page 4.2



KPL 9
INDOMER
SI. No. | Name of the Habitations DlefEztes ot (L
(Km)
5 Devadanam 9.9
6 Edayanchavadi 9.8
7 Elandancheri 9.6
8 Ennore 5.0
9 Kadapakkam 9.9
10 Kalanji 7.1
11 Kalpakkam 94
12 Karungali 9.6
13 Kattoor 9.9
14 Kattupalli 4.0
15 Kosapur 10
16 Manali new town 10
17 Minjur 8.5
18 Nayur 10
19 Nappalayam 8.5
20 Perumbedu 9.8
21 Perungavoor 9.9
22 Puzhuthivakkam 11
23 | Senganimedu 7.9
24 Seemapuram 9.7
25 Somanjeri 9.9
26 Talanguppam 3.47
27 | Thangalperumbalam 9.9
28 | Thathamaniji 10
29 | Tondiarapet 9.8
30 | Vannipakkam 9.8
31 Vichoor 9.8
Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 4
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4.1. Demography and Literacy

Demography

Based on field visit, it is found that there are 31 villages or habitations in the 10 km
radius area of KPL. The total no of Households in these 31 villages are 17340 nos. The
total population of the villages is 70423 out of which 35,620 are male and 34,790 are

female.

The summary of the demography profile of habitations surveyed in and around the

proposed project site is given in Table 4.2.

Table 4.2. Summary of Demographic Profile of Habitation within the Study Area

Population Literates
SL L Total no. of
No. Habitation Households Male | Female | Total Male | Female | Total
No. No. No. No. No. No.
1 | Ariyalur 697 1357 1336 2613 1088 887 1975
2 | Arumandai 458 854 815 1669 693 583 1276
3 | Attipattu 2762 5623 5411 11034 4454 3751 8205
4 Attipattu Pudu 280 658 598 1256 320 305 625
Nagar
5 | Devadanam 317 578 603 1181 407 326 733
6 | Edayanchavadi 250 560 540 1100 288 198 486
7 | Elandancheri 201 356 329 685 272 194 466
8 | Ennore 250 457 443 990 310 230 540
9 | Kadapakkam 787 1436 | 1505 2941 1194 1002 2196
10 | Kalanji 77 126 134 263 73 72 143
11 | Kalpakkam 277 582 554 1136 397 296 693
12 | Karungali 58 97 106 203 51 51 102
13 | Kattoor 900 1726 | 1699 3425 1319 1038 2357
14 | Kattupalli 534 1096 815 1911 784 412 1196
15 | Kosapur 190 358 422 780 277 264 551
16 | Manali 88 166 145 311 96 64 160
17 | Minjur 1450 2950 | 2650 5600 1153 1087 2240
18 | Nayur 1187 2212 | 2304 4516 1550 1264 2814
19 | Nappalayam 1020 2680 | 2920 5600 1474 726 2200
20 | Perumbedu 732 1251 1357 2608 863 735 1598
21 | Perungavoor 633 1096 | 1181 2277 843 722 1565
Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 4
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Population Literates
SL o Total no. of
No. Habitation Households Male | Female | Total Male | Female | Total
No. No. No. No. No. No.
22 | Puzhuthivakkam 165 399 387 786 173 149 322
23 | Senganimedu 400 640 630 1270 344 186 530
24 | Seemapuram 477 924 952 1876 676 563 1239
25 | Somanjeri 233 405 425 830 234 203 437
26 | Talanguppam 260 1350 1310 2660 564 500 1064
27 :nhangalper“mbala 573 1083 | 1012 | 2095 | 744 | 549 | 1293
28 | Thathamaniji 217 406 403 809 290 233 523
29 | Tondiarapet 359 789 734 1523 323 297 620
30 | Vannipakkam 245 425 450 875 356 345 701
31 | Vichoor 1960 2980 | 2620 5600 1820 980 2800
Total 17340 3562 | 34790 | 70423 | 23430 | 18212 | 41650
0

(Source: Census of India, 2011)

Literacy

The literacy rate of the villages is relatively less comparing to the state literacy rate. In

the study area, out of the total population 59% are literate. The male literates are

more than the female literates accounting to 56% male against 44% of female

literates.

4.2. Educational Facilities

The educational facility is provided by the public sector as well as the private sector.

The ratio of public schools to private schools is 7:5. As of 2011 census, enrolment rates

are 58% for pre-primary, 93% for primary, 69% for secondary, and 25% for tertiary education.

Despite the high overall enrolment rate for primary education, among children of age

10, half could not read at a basic level, over 60% were unable to do division, and half

dropped out by the age 14.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the

Port Master Plan - Phase III facilities

Section 4
Page 4.5



https://en.wikipedia.org/wiki/Public_sector
https://en.wikipedia.org/wiki/Private_sector

KPL Q

Educational facilities till 5t standard (Primary School) are available in and around
most of the villages, and anganvadi centres are also available in most of the
habitations. But for studying in High schools and higher secondary schools they have
to travel 2 km to 20 km as there are no such schools nearby most of the habitations
in the study area. The Colleges are more than 5 km to 10 km far away from all the
habitations. KPL have donated tables and benches to Kattupalli School. The lists of

schools in the respective habitation are given in Table 4.3 given below.

Table 4.3. Schools in the Habitations

Villages Primary School Middle School ANEICY SEEIeET;
SINo No. No. No. School
No.
1 | Ariyalur 3 1 Nil
2 | Arumandai 1 Nil Nil
3 | Attipattu 1 1 0
4 AttipattuPudu Nil Nil Ni
Nagar
5 Devadanam 1 Nil Nil
6 Edayanchavadi 1 Nil 1
7 Elandancheri Nil Nil Nil
8 Ennore 1 Nil 2
9 Kadapakkam 1 Nil Nil
10 | Kalanji Nil Nil Nil
11 | Kalpakkam 1 1 Nil
12 | Karungali 1 Nil Nil
13 | Kattoor 4 3 2
14 | Kattupalli 1 Nil Nil
15 | Kosapur 1 Nil Nil
16 | Manali 1 1 1
17 | Minjur 1 Nil 1
18 | Nayur 7 1 Nil
19 | Nappalayam 1 Nil 1
20 | Perumbedu 2 2 2
21 | Perungavoor 2 Nil Nil
22 | Puzhuthivakkam Nil Nil Nil
23 | Senganimedu 1 Nil 1
24 | Seemapuram 1 1 Nil
25 | Somanjeri 1 Nil
26 | Talanguppam 1 1
Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 4

Port Master Plan - Phase III facilities Page 4.6



KPL 0
INDOMER
27 | Thangalperumbalam 2 Nil Nil
28 | Thathamaniji 1 Nil Nil
29 | Tondiarapet 2 1 1
30 | Vannipakkam 2 0 0
31 | Vichoor 4 2 2
Total 46 17 14

4.3. Housing pattern

Government high school at Minjur

Almost all the villagers have Pucca houses and around 50% of the household have

concrete roof, 40% tiled or asbestos roofs and 10% houses are thatched roofs. Most

of the houses in Kattupalli and Thazhanpakam are tsunami houses provided by

International NGOs after tsunami and the villagers of Ennore kuppam were

rehabilitated by North Chennai Thermal Power Station, Chennai. The following table

describes about the housing pattern of the villages around 10 km radius of KPL.
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Type Of Houses
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Fig.4.2. Housing Pattern

4.4. Infrastructure facilities

Infrastructural facilities are major components for the village development
programmes. Field trips were undertaken to 31 villages in 10 km radius of KPL and it
is found that electricity and road facilities are available in almost all the villages. The
village like Kattupalli which is a Schedule cast dominated village, is deprived of
drinking water & sanitation facilities. The village is also deprived of market place,
Higher education & Health care facilities. Emergency healthcare, higher education,
banking and Post office facilities are available in some of the villages but others have
to travel up to around 20 km distance to avail these facilities . About 50% of the
villages are complaining about scarcity of drinking water and also water for bathing
and washing purposes. The availability of Postal & banking services in different

villages is shown in Table 4.4.

Table 4.4. Postal and Banking services

SI.No Villages Name Nob?;CI’eost No. of Bank
1 Ariyalur Nil Nil
2 Arumandai Nil Nil
3 Attipattu 2 Nil
4 AttipattuPudu Nagar Nil Nil
5 Devadanam 1 Nil
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SI.No Villages Name Nob?;cPeost No. of Bank
6 Edayanchavadi Nil 1
7 Elandancheri Nil Nil
8 Ennore 1 2
9 Kadapakkam Nil 1
10 Kalanji 1 Nil
11 Kalpakkam 1 1
12 Karungali 1 Nil
13 Kattoor 1 1
14 Kattupalli Nil Nil
15 Kosapur 1 Nil
16 Manali 1 1
17 Minjur 2 2
18 Nayur 1 Nil
19 Nappalayam Nil Nil
20 Perumbedu Nil 1
21 Perungavoor 1 1
22 Puzhuthivakkam 1
23 Senganimedu 1
24 Seemapuram 1
25 Somanjeri Nil Nil
26 Talanguppam 1 2
27 Thangalperumbalam 1 1
28 Thathamaniji Nil Nil
29 Tondiarapet 1 2
30 Vannipakkam 1 Nil
31 Vichoor 1 Nil

(Source: Census of India, 2011)

4.5. Occupation Pattern

Creation and development of nonfarm employment opportunities in the study area is
rapid. About 40% of the villages have agriculture as their prime source of income.
Apart from agriculture, 20% villagers are engaged in fishing and 20% are laborers.
About 7% out of the total population are employed either in private or public sectors.
7% of the total populations are engaged in different business and other 6% are

carpenters, shop keepers, mechanics, etc.
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As the agricultural lands have been converted into factories, many people started
working in different industries as laborers. This population of labors as well as

technical workers and various other occupation patterns are growing visibly.

Though, out of the total 31 villages, four villages viz. Talangupam, Ennore,
Elandancheri and Minjur are engaged in fishing. The two villages -Talangupam and
Ennore in the southern sea shore areas of KPL, have difficulties in operating the boat
because of the construction of rubble mound protection wall, which was asked by the
local to protect from the sea erosion. The graphical representation of the occupation

of people is shown in Fig. 4.3.
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Fig.4.3. Occupation Pattern

4.6. Health and sanitation status

Health status:

Water is an essential prerequisite for the existence of life, sanitation, human health
and overall development of human beings. Fresh and marine water give food, access

to potable water which are major contributors to general community health. Instead,
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polluted water breeds mosquitoes, flies, rodents and other disease carrying vectors.
The area adjoining the Ennore creek and Kosasthalaiyar are to some extent polluted
because of effluent released from neighbouring industries. Some of the habitants
living on the bank of the rivers are prone to diseases like skin problems, infectious
diseases etc. The numbers of such persons vary from household to household. The
illness of members in the sample households for the past one year from the date of
survey is identified and they are classified under eight broad heads of diseases such
as cough, TB and wheezing, skin diseases, typhoid, malaria, eye diseases, cancer and
others. Cough, TB and wheezing is the most popular disease in the study area. Skin
diseases are the second most categories of diseases among sick person. Disease like
typhoid, malaria, flu follows above major diseases. From this it is clear that polluted
water in the study area habitations is mainly responsible for the diseases like skin
irritation, Typhoid, Malaria etc. There are sizable numbers of members of the sample
households have been affected by air pollution from the neighbouring industries.
Therefore diseases like cough, TB, wheezing and Asthma are widely prevalent among
the sick members in Ennore area. There are 3.5 % of sick persons reported with
problems of eye diseases and opined polluted water in Ennore Creek was the cause.
In order to assess the awareness of the sick persons about their reasoning of the
cause of diseases, they were asked about the major reason for their sickness. Three
fifth of the sick persons have given river water pollution as the most important reason
for their bad health. It is followed by industrial pollution, pollution due to effluents
and other reasons. Sewage pollution becoming reason for illness found in households
like Kattupalli. From this it is clear that the people of habitations feel that the fly ash
from the thermal power station and the polluted water of the Ennore Creek are

mainly responsible for the diseases of a majority of the sick persons.

However, the village people felt that there is no pollution emitted from Kamarajar

port and it does not cause the health hazards.

The medical facilities available in the area are shown in Table 4.5.
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Table. 4.5. Medical facilities available in the area
< laes AIIopgthic Primary health Maternity and child
No. No. hospitals centre welfare centre
No. No. No.
1 Ariyalur 1 1 Nil
2 Arumandai 1 1 1
3 Attipattu 1 Nil Nil
4 AttipattuPudu Nagar Nil Nil Nil
5 Devadanam 1 1 1
6 Edayanchavadi Nil Nil Nil
7 Elandancheri 1 Nil Nil
8 Ennore 2 1 1
9 Kadapakkam 1 1 1
10 | Kalanji 1 1 1
11 Kalpakkam 1 1 1
12 Karungali 1 1 1
13 Kattoor 1 1 1
14 Kattupalli 1 1 1
15 Kosapur 1 1 1
16 Manali 1 1 1
17 Minjur 1 1 1
18 Nayur 1 1 1
19 Nappalayam Nil Nil Nil
20 Perumbedu 1 1 1
21 Perungavoor 1 Nil Nil
22 Puzhuthivakkam 1 1
23 | Senganimedu 1 Nil
24 Seemapuram 1 1
25 | Somanjeri 1 1
26 | Talanguppam Nil Nil Nil
27 | Thangalperumbalam 1 1 1
28 | Thathamaniji 1 Nil Nil
29 | Tondiarapet 1 1 1
30 | Vannipakkam 1 1 1
31 | Vichoor 1 Nil Nil

(Source: Census of India, 2011)

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the

Port Master Plan - Phase III facilities

Section 4
Page 4.12




KPL 0

Sanitation status

The study area is having the seasonal river Kosasthalaiyar. Irrigation is done through
tanks, tube wells and open wells. Most of the habitations have proper water supply
system through common pipelines supplying drinking water from common overhead
tanks available in all villages. Some of the habitations like Old Nappalayam face

inadequate supply of drinking water.

The villages like Kattupalli face sanitation problem and lack of proper drainage
system/ toilets. Out of the total villages, 50% households do not have toilets; they are
using sea shore and open spaces for deification which makes the area dirty and
becoming a source of airborne diseases. In order to combat the evils of water borne
diseases and lack of sanitary facilities affecting human beings, Government of India
has launched Central Rural Sanitation Programme in 1986. This was an allocation
based programme. Supply driven programme, subsidy were extended for
constructing Individual House Hold Latrines (IHHL) and the implementation followed
a centralized top down approach. Total Sanitation Campaign promotes campaign in
the area for construction and maintaining household toilets but most of the people in

the study area are either unaware or ignorant to the Government programme.

Focus Group Meeting at Vichoor village  Focus Group meeting at Kattupalli village
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Focus Group meeting at Nappalayam Focus Group meeting at Edayanchavadi
village village

Socio - Economic Sample Survey at Edayanchavadi village
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Drinking water supply through public taps at Edayanchavadi villlage

4.7. Socio-economic status with reference to Quality of Life

During survey, it was found that most of the people are of poor category and living a
marginal life. The villages and hamlets which are dwelled by schedule cast and
fisherman are deprived of basic amenities like drinking Water & toilets. The
traditional skill based occupations like agriculture and fisheries are coming down as
people do not like to continue their traditional job. In view of this, the people are
changing their occupation to daily laborers and other jobs related to the needs of the
industries in the area. On other hand, dependence on inconsistent agricultural and
fishing sources has reduced the stress level of the people as they get wages and
salary which has led to availability of modern amenities in about 50% of the houses.
With all that it has been observed that the quality of the life is yet to match with

modern life style.
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4.8. Observation by the villagers

Focus Group discussions were conducted in five villages and it is found that the
people are accepting the growth of the industrial area and also accepting the
generation of jobs in and around but as per their views, the pollution has to be kept

within the standard.

4.9. CSR activities of KPL

KPL has over the years, consciously and continuously endeavoured to contribute to
community development and services. In order to achieve its vision KPL has taken up
various activities particularly activities that contribute to the development of the
villages located around the Port. With these objectives in mind the following
corporate social responsibility initiatives which among several others include
development of educational and road infrastructure like school buildings, furniture
and sanitary facilities in Kattupalli Village and Athipattu Village have been completed

to a large extend.

e Development of the approach road to Kattupalli Village roads and installation
of street lights in the villages located near the Port. Provided computers, sports
kits to school children.

e Provided sewing machines and tricycles to the poor and needy people.

e Conducted free medical camps in Kattupalli Village.

e Contributed to the employment of marginalised women in the nearby villages
by providing them with employment by deploying them for housekeeping
services through a women's self help group.

e Engaged in coastal cleanup activities and beach nourishment.
e Medical infrastructure for primary health centre at Athipattu Village.
e Financial support to Adyar Cancer Institute
Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 4
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KPL is involved in CSR activities to the villages nearby the Port and greatly involved in
helping them through various welfare trusts and NGOs. Activities like providing skill
training to fishermen, Road facilities to villages nearby, Conducting competition on
knowledge through NGO, Providing facilities with PHC, Cash prize for national
examination in CA, Contribution to construction of Nurses’ Hostel for girls,
providing educational facilities and drinking facilities are being done by KPL. The year

wise CSR activities undertaken by KPL starting from 2013-14 are highlighted below.

CSR Activities of KPL during the FY 2013- 2014

KPL is involved in CSR activities to the villages nearby the Port and greatly involved in
helping them through various welfare trusts and NGOs. Activities like providing skill
training to fishermen, Road facilities to villages nearby, Conducting competition on
knowledge through NGO, Providing facilities with PHC, Cash prize for national
examination in CA, Contribution to construction of Nurses' Hostel for girls, providing
educational facilities and drinking facilities are being done by KPL. The following are

the CSR activities that are being done by KPL.

Drinking water facility - Rs.88, 25,198/-

Safe drinking water facility to the Government High school in Vallur village,
Construction of LLR and pump room to Irular colony at Nandiyambakkam, Drinking
water facility to Aryanvoyal school campus, deep borewell at Nandiyambakkam
village, Vayalur and Neidavoyal, pumping facility and extension of pipeline in
Nandiyambakkam village, Vayalur and Thiruvellaivoyal and Improvements/

Rejuvenation of ground water facility in Thiruvallur.

Education - Rs.55, 87,160/-

Construction of ICDS centres at middle school and irular colony of Nandiyambakkam

village and Thiruvellaivoyal Village. Construction of compound walls & renovation of
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buildings at various localities in Saidapet. Compound wall for Anganwadi building and

SHG is building Thriuvellaivoyal village and Community Hall at Mappedu.

Health and family welfare - Rs.5, 67,179/-

Supply of medical equipments for primary health centre, Athipattu village and
sponsoring of Community Health and Educational Services to NGO

Udhavum Karangal.

Sanitation and public health - Rs.10, 87,852/-

Construction/renovation of Toilet blocks for boys & girls and an incinerator at high
school of Kattupalli village and Civil works to Annai Fathima Child Welfare Centre,

Karapakkam village.

Vocational/Skill training - Rs. 6, 95,200/-

Training in fishing related programme to educated youths and SHG by Institute of
Fisheries Technology at Ponneri, Skill development training courses by MSME
Development Institute, Computers and sewing machine to impart training to the

differently abled people of Hope vision India, Ponneri.

Building of Roadways and pathways - Rs.2, 39, 78,587/-

Development of Road from Arterial road of Attipattu village towards
Nandiyambakkam village, Arterial road from NCTPS pump house to Attipattu Railway
station, Development of approach road to burial ground at Kodur village,
Improvement of village road for vellampakkam village, kalpakkam Panchayat,
Development of Bitumen road to the various streets and villages around the region
Vayalur, Subbareddipalayam, Agaram, Melur, Kottaikuppam, Orrakkadu, Mappedu
and Tirunindravur and Construction of bus shelter at Kattupalli village, Naloor village
and at Tiruthani.

The total sum of amount spent during 2013 - 14 is Rs. 4, 07, 41,176/-
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CSR Activities of KPL for the FY 2014 - 2015

Education - Rs. 1, 13, 07,842/-

Under the CSR activities, KPL provided funds to promote education to the nearby
villages and also providing basic facilities to the schools and colleges likes of
construction of class rooms, desktop computers to schools, Compound wall
construction to primary schools, Classroom construction to Higher secondary schools,
Pilot Initiative to some government schools and also providing Uniform clothes to the

schools.

Drinking Water Facility - Rs. 39, 30,099/-

Drinking water to Government Higher secondary School at vallur, Installation of RO
for safe drinking water to Middle school at Nandiyambakkam, Construction of LLR
and Pump room to Irular colony, Nandiyambakkam, Water Purifier to the primary
school at Vanipakkam, Supply of drinking water to a school at Aryanvoyal village,
Construction of overhead tank at Aryanvoyal village and Construction of Overhead

tank and sump at Kattuppalli village.

Sanitation & Health - Rs. 32, 92,884/-

Providing Incinerators to Jaigopal Garodia Girls High School at Ponneri, Construction
and Renovation of Toilet Blocks and incinerator to High School of Kattuppalli Village,
Construction of Integrated toilet to Nandiyambakkam Village and Pazhaverkadu and
Engagement of service provider for the operational maintenance of toilet block at

Government High School in Attipattu.

Health and Family Welfare - Rs. 21, 29,190/-

Construction of Primary Health Centre at Nandiyambakkam, Providing hormone

analyzer to PHC at West Mambalam.
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Training and Skills - Rs. 63, 25,800/-

Training on Sustainable conservation and management of wetlands in Pallikaranai,
Enrollment as Member of Asian Institute of Transport Development, New Delhi,

MSME - Skill training.

Other Activities - Rs. 49, 64,667/-

New building for ICDS centres at Nandiyambakkam Village and Thiruvellaivoyal
Village and Relaying of Kitchen floor at ICDS centre in vellampakkam. Construction of
Bus Shelter at Kalpakkam village, Naloor Village, Kattuppalli Village and
Nandiyambakkam Village. Supplying of furniture to various locations of Ponneri Taluk,

Saidapet, T.Nagar. Construction of road to burial ground at Kodur.

The total sum of amount spent during 2014 - 15 is Rs. 3, 19, 50,482/-

CSR Activities for the FY 2015-2016

There CSR activities for the FY 2015-2016 includes laying bitumen road to the various
villages and streets, Providing street lights to the villages and streets, Establishing
awareness against conservation of wetlands and providing skill training to the
villagers, Supplying the needs of Public Health Centers and providing necessaries to
the ICDS Anganwadi in the villages of Ponneri, Nandiyambakkam and Attipattu
villages, Developing sanitation facilities to the schools nearby. Proving education
needs to the schools of Kattuppalli, Attipattu and Nandiyambakkam and other
villages. Provision of water facilities to the villagers by providing deep bore wells and

over head tanks and extension pipelines and pumps.

The amount for the CSR activities for the FY 2015 - 2016 is Rs. 7,29,51,960/-
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Corporate Social Responsibility (CSR) proposals for the year 2015-16
SI. No Name of the project / activit AEREEs J st e
' pro) / value in Lakhs
1 Drinking Water 75.40
2 Education 61.01
3 Environmental Sustainability and Ecological Balance 30.00
4 Healthcare 71.80
5 Rural Development 37237
6 Sanitation 31.74
7 Skill Development & Livelihood 70.32
8 Social Welfare 10.00
9 Sports 1.88
10 Others 5.00
Total 729.52
Proposed CSR works for the year 2016-17
S.No. Village Name Sector Type of need/ work
Infrastructure 1.Community Hall at Neithavayal
) 2. Renovation work in Pond
Environment . .
I Thamaraikulam (Estimated Cost Rs.50.00
) Sustainability
1 Neithavayal lakh) 50% of the work
Water 3.Bore well -Mothambedu
Health & sanitation 4.Primary Public Health Sub-Centre-
Neithavayal
Infrastructure 5.Bus Shelter at Merattur
Education 6. Merattur Colony School Building (50%)
2 Merattur —
- 7. Anganwadi Building
Health 8. PH Sub-centre-Merattur
Drinking water 9. Chengalimedu Water Tank
Environment 10. Repairs to water bunds at
3 Vayalur Sustainability Chengalimedu
Sanitation 11. Integrated Women Sanitary Complex-
Vayalur Colony
Education 12. Anganwadi Building-Vayalur
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Infrastructure 13. Play Ground Compound Wall
) ) - 14. Community Hall cum Dining Hall
4 Thiruvelaivayal
Drinking Water 15. Water Tank-Thiruvelaivayal Main
Colony (30000 ltrs.)
Infrastructure 16. Community Hall
. . - 17. Rural Haat (50% work)
5 Thiruppalaivanam
Education 18. Compound Wall for Higher Sec.
School
Infrastructure 19. Community Hall-Asanthapedu
6 Vanchivakkam — .
Drinking Water 20. Water Tank-Vanchivakkam
Infrastructure 21. Community Hall-Manuan New Colony
7 Thathaimanji Education 22. Additional Building for SC Welfare
School
Road 23. Mel Colony Inner Road
8 Kadappakkam - 24. Andarmadam link road
Infrastructure 25. Community Hall (50% work)
Health & sanitation 26. Individual Toilet (100 nos.)
9 Kattur Drinking Water 27. Deep Borewell -2 nos. with 2 KM
pipeline
Environment 28. Repairing of Bund-Athipattu
Sustainability
29. CC Road-Reddyar Palayam to
Road
Karampedu Road (600 Mtrs.)
10 Athipatt 30. CC Road-Nehru Nagar to
I -
patid Thiruvalluvar St Junction (1.4 KM)
Education 31. Anganwadi Building at Kamarajar
Nagar
Drinking water 32. Reddyar Palayam (30000 ltrs.)
33. Dr.Ambethkar Nagar (30000 ltrs.)
Infrastructure 34. Community Hall-Kachipadi Colony
11 Kattuppalli 35. Kachipadu Burial Ground Compound

Wall
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5. DESCRIPTION OF PORT FACILITIES AT KAMARAJAR PORT

Kamarajar Port was originally planned to handle thermal coal to meet the
requirement of Tamil Nadu Electricity Board TNEB (presently TANGEDCO).
Subsequently, the vast land resources available of around 2000 Acres with the port
together with the road and rail connectivities provided the necessary impetus for the
development of different facilities including iron ore, general cargo, container cargo,
liquid terminal, automobile terminal etc. The details of various facilities built during
phase I, which are in progress as phase II, the facilities proposed now at phase III are

described below.

Traffic at Kamarajar Port

The location of KPL and the availability of the port land made an impression on
Automobile industries towards KPL and also the restriction on Chennai Port for the
movement of car carriers enhanced the export and import of automobiles in KPL.
Almost maximum capacity is utilized in the port and it is necessary to initiate the
development of another RORO berth. To meet the demand of Liquid Cargo in the
Hinterland, Government of India oil companies like IOCL, BOL, HPCL etc. have shown
interest for developing the terminals in KPL. The MLT-I has already reached the point

of Optimum utilization the surplus cargo needs to be handled at MLT-IL

In the hinterland, lot of coal based industries need coal for manufacturing their
products. Considering the growing common user coal demand, action is initiated for
developing the second Bulk Terminal on DBFOT basis. There is a need for
development of additional major world class container terminals in Indian ports,
particularly terminals that can handle main line vessels of today and future. The
present trend in growth of multi cargo traffic in India is very significant, warranting
development of additional facilities to meet the surging demand in this sector of

traffic.
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5.1. PHASE I FACILITIES COMPLETED (1991-2012)

The port have started commissioning with two coal berths in the year 2001 after
getting environmental and CRZ clearances from the Government. Two coal berths
were constructed in series to meet the coal requirements of TNEB (presently
TANGEDCO) and the port started commissioning as a full-fledged port with required
infrastructure such as stackyard, conveyor etc. for the transportation of coal to the
TNEB site located adjacent to the port. The port was then designed and planned
with two coal berths. In addition, Non-TNEB customers also expressed their demand
for coal handling facilities to meet their coal based needs. As the port showed
continuous signs of growth over a period of time the demand for additional port
facilities started pouring in which included port facilities for export of cars to

European markets by Nissan in 2008.

In nutshell, the Phase I development of the port facilities are:

i) Two coal berths exclusively for TNEB coal (one using shore based grab un-
loaders plus conveyors and the other with ship un-loaders and harbour mobile
hoppers plus conveyors-now being modified similar to shore based grab
unloaders).

i) Marine Liquid Terminal (on BOT basis under 30-year license to Ennore Tanker
Terminal Pvt. Ltd. - commissioned during 2009) with all associated storage
facilities.

i) Common-user coal terminal for Non-TNEB users with associated facilities on
BOT basis under 30-year license basis to Chettinad International Coal Terminal
Private Ltd. - commissioned during 2011)

iv) Iron ore terminal (also on the same basis as item ii and iii above to Sical iron
Ore Terminal Ltd. -SIOTL with MMTC as a joint partner added later- completed
but not put to use due to ban on iron ore export)

v) General cargo cum automobile export terminal which was constructed by KPL
for car exports and for other general cargo. The berth will be able to
accommodate the world" s largest car carrier of capacity of 8000 cars and a
backup area of 144000 sq.m has been developed.

Compressive EIA and EMP studies for the Development of the facilities envisaged in the Section 5
Port Master Plan - Phase III facilities Page 5.2



KPL %

vi) Turning circle with radius of 300 m and the depth of turning basin is (-) 15.5 m
CD.

The Phase I development facilities which are operational consist of 6 berths with the

following throughput capacity:

Table 5.1. Phase I Facilities - Throughput

o [

TNEB coal 2 16
Common user coal terminal 1 8
Common user iron ore terminal 1 12
Common user marine Liquid 1 3
terminal
General cargo cum automobile 1 1
export terminal

Total 6 40

Fig.5.1 clearly reveals that the increasing trend in traffic is more on coal and other
cargo. The ore traffic is almost absent at present due to ban imposed by Supreme

Court on export of iron ore.

The Phase I operation of the port has sent positive signals amongst the user
community illustrating port’ s capability to go in a big way on the basis of record
performance from 2010-11 to 2014-15 in terms of growth to an admirable extent of

almost 35% per year (from 11 MT in 2010-11 to 30 MT in 2014-15).

It was decided to further expand these facilities by continually encouraging private
sector participation in the creation of new facilities and this augured well for KPL
becoming a full-fledged landlord port restricting its activities only to common
facilities such as dredging and marine services. Accordingly, KPL initiated action

during 2011-12 to take up the Phase Il development.
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5.2. PHASE II FACILITIES UNDER CONSTRUCTION (2014-2017)

In addition to the existing facilities KPL has obtained environmental and CRZ

clearances for the following projects which are under construction.

5.2.1. Liquefied Natural Gas (LNG) Import Terminal of 5 MTPA capacity

IOCL in joint venture will develop an LNG Terminal with a capacity of 5 MTPA for
storage and regasification of liquefied natural gas. The Union Cabinet approved
leasing of land of Kamarajar Port Ltd for a liquid gas (LNG) import terminal being
built by the joint venture led by IOC in which IOC will hold majority stake. The LNG
jetty has been designed for handling Q-max vessels of 266,000 m3 size - which is the

maximum size operating at present.

5.2.2. Two Container Terminals of 1.40 million TEU capacity

To cater the future growing container traffic needs, Kamarajar Port has decided to
develop the Container Terminal. The length of the proposed terminal is 730 m with a
planned capacity of 1.40 Million TEUs. The berth will be designed for accommodating
and servicing container vessels of 14500 TEUs class having a dredge depth of (-) 16
m CD at the berth and (-) 17 m CD at the approach channel.

5.2.3. Multi Purpose Cargo Terminal of 2 MTPA capacity

KPL has taken a step to develop a multi cargo terminal to meet the EXIM traffic of
Bulk and Project Cargos like turbines, generators, granites etc. The length of the
proposed terminal is 270 m on the berthing face and 500 m width with all matching

cargo handling equipment.
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5.2.4. Two Coal Berths for TNEB each 9 MTPA

KPL has decided to develop two additional coal berths CB3 and CB4 considering the
expansion of the existing thermal power plants of TNEB and new TNEB - NTPC JV
project. Each of the coal berths has been proposed to be constructed with a capacity

of 9 MTPA each.

Table 5.2. Phase II Facilities-Throughput

o |
LNG terminal 1 5
Container terminal 2 16.8
Multipurpose terminal 1 2
TNEB coal terminal 2 18
Total 6 42

5.3. PHASE III FACILITIES PRESENTLY PROPOSED (2017 - 2022)

5.3.1. Development of two Berths for Automobile Export/Import - RoRo

Terminals

Kamarajar Port has the location advantage and the availability of land in the port is
making it a unique port for development. KPL has developed a General Cargo berth
with 278 meters long with an adequate car parking yard which can accommodate
about 10000 cars. Further, KPL had entered into an Agreement with Nissan, Ford and
Toyota to export automobiles through KPL. Due to no congestion and no restrictions

imposed for movement of Car carriers.

Automobile manufacturers have adopted a strategy of choosing Gujarat State in
Western India and Tamil Nadu in Southern India as a priority manufacturing sites for

automobiles for exports. Based on these ground realities it is estimated that the
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future share of the Chennai Bengaluru region will be in the order of 60% of the
exports from Indian as a whole. On this basis, the total number of exports of
automobile from Southern India would be anywhere between 17 to 23 lakhs on this
basis they have recommended development of 2 RO-RO terminals for Chennai Port
and 3 for KPL. KPL has initiated to develop RO-RO terminals of 6 MTPA capacity in a
phased manner to cater the automobile export share of Chennai Bengaluru region.
The proposed Automobile export/import cum General Cargo berths are proposed
just on the west side of the existing car berth in the new basin to be developed

northward.

5.3.2. Development of additional two numbers of Marine Liquid Terminals

The MLT-I has already reached the point of Optimum utilization, the surplus cargo
needs to be handled at MLT-II and captive Jetty. It is proposed to construct
additional two number of liquid terminal of 10 MTPA capacity. The expected liquid
cargo handled at MLT II are HSD, MS, CBFS, Lub / Base oil, POL, Chemicals, SKO, LPG
and the captive jetty are POL and LPG. As per the port layout of Kamarajar Port, the
Marine Liquid Terminal —II and the captive jetty are proposed at a location of about
1700 meters from the landfall point on the western side of the Northern breakwater
and on the south of existing Marine Liquid Terminal — 1. The berthing structure will
be offset at a distance of about 135 m off the North breakwater. Each jetty will be an
integrated structure consisting of 360 meters length of service / berthing platform

and mooring facilities for handling smaller as well as larger vessels.

5.3.3. Development of two Bulk Terminals

The raw materials for the operating steel plants are being met through domestic as
well as international sources. However, of late the reduction in the domestic
production of the Iron ore and coal has put increased stress on the raw material

imports from various sources, including but not limited to Western Australia, South
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Africa, Canada, and Africa etc. The imported cargo is handled at various ports
presently, including, Mormugao Port, Goa, Krishnapatnam Port, Kamarajar Port and
Jaigarh Port, Ratnagiri, Maharashtra. Action has been initiated for the development of

a Captive dry bulk terminal with a capacity of 9 MTPA.

Even though the port will be capable of handling dry bulk of 54 MTPA in 2017-18, it
can only handle around 14 MTPA for common user coal (8 MTPA through CICTPL
and 6 MTPA through SIOTL). In the Hinterland, lot of coal based industries need coal
for manufacturing their products. Considering the growing common user coal
demand, action is initiated for developing the second Bulk Terminal on DBFOT basis

with a capacity of 9 MTPA.

5.3.4. Development of Additional Container Terminal II

To cater the future growing container Cargo traffic needs KPL has proposed
construction of additional Container berth to accommodate three main line vessels
or 4 to 5 feeder vessels with a capacity of 24 MTPA in a quay length of 1000 m.
Backup area for stacking and receipt/ delivery of container from and to stackyard will
be developed and allied equipments on berth consisting of quay cranes and yard
equipment will be provided. It is proposed to have the container terminal on the
western side of the harbour basin and to create another basin of width 350 m and
length of 1000 m with a continuous berthing face in a north-south orientation. The

terminal will commence from the northern edge of the ongoing container terminal.

5.3.5. Development of Multi cargo terminal

The present trend in growth of multi cargo traffic in India is very significant,
warranting development of additional facilities to meet the surging demand in this
sector of traffic. In order to cater the EXIM traffic, KPL has planned for development
of multipurpose cargo terminal of capacity 2 MTPA on DBFOT basis. The

commodities which are proposed to be handled at this terminal are Granite, Timber

Compressive EIA and EMP studies for the Development of the facilities envisaged in the Section 5
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logs (excluding pines), Grain (Maize, wheat), Bagged cargoes including sugar, Cobble
stone, Steel cargoes and Project cargoes. The developer will have the option of
handling fertilizer and FRM provided appropriate closed conveyor system and

storage silos commensurate with the cargo requirement are installed.

Table 5.3. Phase II Facilities - Throughput

o Tt perths | | (Milon Tomes)
1 _II\_/éz:rrTi]r:re]aliiquid—Common 1 5
2 |IOC Terminal 1 5
3 |Automobile 2 6
4 | Containers 3 24
5 | Multipurpose cargo 1 2
6 |Dry bulk (coal/ore/ other type) 2 18
Total 10 60

5.4. DREDGING, DREDGE DISPOSAL AND RECLAMATION

5.4.1. On-going capital dredging under Phase II

Phase II dredging consists of dredging in front of the container berths /multi cargo
berth to a depth of (-) 16 m CD and its approaches to a depth of (-) 16.5 m CD.
Similarly the coal berths and its approaches will be dredged to a depth of (-) 18 m
CD and (-) 18.5 m CD respectively. An offshore dumping area of 5000 m x 5000 m

has been identified as per the modeling study.

5.4.2. Additional dredging for Phase III development

KPL proposes to carry out capital dredging of the channel and basin area to
accommodate the deep draft vessels under phase IIl. It is proposed carry out

dredging in three stages as detailed below.

Compressive EIA and EMP studies for the Development of the facilities envisaged in the Section 5
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Table 5.4. Summary of capital dredging
Quantity of Method of Dredge Disposal Quantity of
Stages of : - .
. dredging Reclamation offshore Land Cutting
dredging P 6 3
10°m Min Max Min Max (10° m?)
Stage 1 16 2 13 15 Nil
Stage 2 9 2 3 6 0.75
Stage 3 1 175
Total 33 5 10 23 28 2.50

The total quantity of capital dredging for Phase III development will be 33 x 10°

m3. KPL has proposed to dispose the entire volume at the designated offshore

disposal location or to use a minor part of the dredge sediments for land

reclamation/ beach nourishment if necessity arises. In that case, the dredging

quantity of 5 x 106 - 10 x 10 m3 will be used for reclaiming the area between

north of north break water to the northern boundary of the port (1.8 km

length). Also the dredged sand can be utilized for reclaiming the land

associated with Northern Rail Connectivity projects and other projects based on

requirement. The rest of 23 x 10° - 28 x 10® m3 will be disposed into the sea at a

suitable location offshore.

The various facilities and activities under phase III are listed below.

i) Development of additional 10 Berths
i) Dredging & Disposal
iii) Development of Bulk Cargo Stack yard
iv) Development of Multi Cargo Stack yard
v) Construction of Automobile Park yard
vi) Construction of Container Park yard
vii) Construction of MLT Storage tank
viii) Erection of Liquid Pipeline
ix) Construction of Bulk cargo Conveyor belt

Compressive EIA and EMP studies for the Development of the facilities envisaged in the
Port Master Plan - Phase III facilities
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5.5. FINAL MASTER PLAN

The following Table shows that out of the planned capacity of 22 berths, 6 numbers
of berths have been completed in Phase I and another 6 number of berths are under
construction as Phase II development and leaving 10 numbers of berths for Phase IIL
The final Master Plan envisaged for over all 22 berths is shown below and also in
Fig 5.2.

Table 5.5. Final Master Plan

Phase I - Completed Phase II - In progress Phase III - Proposed
SI.
No. Type of Cargo No. of Capacity No. of Capacity No. of Capacity
Berths (MTPA) berths (MTPA) berths (MTPA)
TNEB 2 16
1 |Coal Non -TNEB 3 2 18 1 9
1
) Marine L|qU|d-. 1 3 1 5
Common Terminal
3 |IOC Terminal - - - - 1 5
4 |Iron ore 1 12 - - - -
General cargo
> Automobile 1 1 i i 2 6
6 | Containers - - 2 16.8 3 24
7 | Multipurpose cargo - - 1 2 1 2
8 |LNG - - 1 5 - -
Dry bulk
9 | (coal/ore/other - - - - 1 9
type)
Total 6 40 6 42 10 60
Grand total 22 berths 142 MTPA
Dredging
. . 10 Mm3 | Completed | 25 Mm?3
3 -
10 | Capital dredging 17.80 Mm? | Completed 9 Mm? On going 3 Mm3

5.5.1. Port capacity by the end of phase III

KPL created a port capacity of 40 MTPA in Phase I and with present ongoing (under
construction) Phase II development by 2016-17, the capacity would enhance by

Section 5
Page 5.10
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another 42 MTPA totaling 82 MTPA. Phase III projects would bring about another 60

MTPA by 2020-21 and the total throughput capacity would increase to 142 MTPA or

even more if more modernization measures are taken up to increase productivity

commensurate with the demand and at par with fully developed ports.

5.5.2. Forecast of Vessels

The details of the vessel forecast to meet the additional volume of cargo envisaged

in the Phase III facilities are given in Table 5.6 below.

Table 5.6. Vessel forecast for the Phase III facilities

Type of Cargo Capacity Approximate Approximate Number of
(MTPA) parce| size vessel movements
(in and out)
Liquid Bulk 10 6000 DWT 160 x 2
Dry Bulk 18 120000 DWT 150 x 2
Containers 24 18000 TEUs 110x 2
(2 million TEUs) (per vessel)
Automobile/Multi 8 30000 DWT 250 x 2
cargo
Total number of vessels (in and out) 1340

Compressive EIA and EMP studies for the Development of the facilities envisaged in the
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6. TERRESTRIAL ENVIRONMENT

6.1. Introduction

The proposed project site comes under the Minjur Block of Ponneri Taluk within
Thiruvallur District in Tamil Nadu. The study area encompassing 10 km radial distance

from the proposed project site is shown in Fig. 6.1.

Indomer has collected baseline data through Creative Engineers & Consultants,
Chennai, NABL accredited organization, for first two seasons for Pre monsoon (April
2016) and Post monsoon (October 2016) and for Fair weather (March 2017) by
Indomer as it received the NABL accreditation by then. The available secondary data
in the following two reports prepared for KPL which were provided by KPL are also

considered.

i) Periodic Monitoring report of Hubert Enviro Care Systems Pvt. Ltd., Chennai,
2015.

ii) EIA report for CB3 and CB4 by Asian Consulting Engineers Pvt. Ltd., Delhi,
2014.

6.2. Site and Surroundings

The important features like industries, road network, railway network, eco-sensitive

area around the proposed project site within the study area are given below.

Distance of nearest Places:

Puzhuthivakkam - 1.15 km West
Thazhankuppam - About 3.47 km (South West)
Nettukuppam - About 3.18 km (Southwest).
Attipattu - About 3.68 km (Southwest)

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 6
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Chennai - 20 km southwest
The state highway connecting the port is about 8.4 km northwest

The airport is at Chennai located 34.0 km southwest.

Ennore creek is located 2.7 km south and critically polluted area within the study area
is Manali located 13.4 km southwest. The industries located close to the project site
are North Chennai Thermal Power station (NCTPS) adjacent to port in South,
Chettinad International Coal Terminal - BOT operator of KPL handling coal for
common user Coal (About 3.0 km northwest), HPCL Terminal (About 3.8 km
southwest), IPPL LPG Terminal (About 3.8 km west), NTPC Tamil Nadu Energy
Company Ltd. (About 4.9 km southwest) and L & T Shipbuilding yard (about 4.0 km
north).

6.3. Land Environment

6.3.1. Topography

NCTPS is located adjacent to the Kamarajar Port at south and L & T Ship Building
Yard located north of the port. The western side bordered by Buckingham canal
joining with Ennore creek. The Eastern side enclosed by existing Northern Breakwater

and Southern Breakwater in the Bay of Bengal.

The photographs and surrounding features of the Kamarajar Port were shown in Fig.
6.2. The primary source of fresh water is the Kosasthalaiyar River (1.5 km West), which
originates from the Shevaroy Mountains in Andhra Pradesh. The Ennore Creek is a
tidal backwater adjoining the stretch of the coastline. The Buckingham Canal flows
parallel to the shoreline adjoining the port area, which partially joins the Ennore
Creek at its mouth and partially flows farther south to Chennai. The main Railway line
connecting Chennai — Howrah is extended into the port area for the transportation of

coal and other cargoes from Kamarajar Port to other parts of the hinterland. The

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 6
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nearest Railway Stations are Attijpattu Pudunagarlocated at around 4.2 km WSW and

Ennore around 5 km SW.

6.3.2. Geology

The geological formations occurring in the coast are upper Gondwana consists of
sand and silts, Quaternary sand and clay undulation by Achaean crystalline rocks
(Charnockite). The study area was equally covered with half of sand & silt and half of
alluvium soil deposits. The Minjur area is completely covered with coastal alluvium

due to east coast shore line.

The project site and the study area are underlain with unconsolidated aquifer of
recent age. The Lithology consists of river alluvium and flood plain deposits.
Alluvium, forms a good aquifer system along the Araniyar and Kosathalaiyar River
bed, is one of the major sources of water supply to urban areas of Chennai city and

also to the industrial units. The yield prospect of the aquifer system is > 200 m3/day.

6.3.3. Land Use and Land cover- Phase II (under construction)

The land use land cover map for the study area of Phase II was prepared by
processing the standard False Color Composite (FCC) of LANDSAT 8 satellite imagery,
August 2013 with 15 x 15 m resolution. The land use land cover map is shown in Fig.
6.3. The land use classification is tabulated in Table 6.1. About half of the study area
(50.78%) was covered by Bay of Bengal. Agricultural land, human settlement and
industrial area covered an area of 20.31%, 9.71% and 8.43%, respectively on the total
study area. Area covered by water body is about 3.01% constituted by Kosathalaiyar
River, Buckingham canal and the Ennore creek. 2.47%, 1.95%, 1.72% and 1.62% of the
study area were comprised of water logged area, plantation, wet land and salt pan

respectively.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 6
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Table 6.1. Land Use Land Cover Classification around KPL under Phase II

S.No. Class Name (ﬁr;?) A(‘Z/(:)a
1 Sea (Bay of Bengal) 159.49 50.78
2 Agricultural land 63.79 20.31
3 Settlement 30.51 9.71
4 Industrial area 26.49 8.43
5 Water body 947 3.01
6 Water logged land 7.75 247
7 Plantation 6.11 1.95
8 Wet land 5.40 1.72
9 Salt pan 5.09 1.62

Total 314.10 100.0

Source: EIA report for CB3 & CB4, ACE, 2014

6.3.4. Land Use and Land cover-Phase III

Subsequently, for Phase III development, the clearance process was initiated in 2015.
Following this, a map showing the contour within the port boundary is shown in Fig

6.4.

Land use and land cover studies were undertaken using satellite images and field
survey for ground truthing. The 1:25000 scale mapping of Land Use and Land Cover
with crop pattern delineation in the buffer area of 10 km around the project area is
shown in Fig. 6.5. Puzhuthivakkam, Athipattu, nandiambakkam, Neithavayal and
kattupalli are the important nearby villages. In the study area dominant
land use categories are land with scrub and without scrub covers the major portion
within the 10 km radius. Next to scrub land the major land use pattern is an industry
which lies on the western side of the project site at 5 km distance. Few patches of
land in the north west and south west part of the region is bounded with agriculture
crop land. Land use/land cover pattern and spatial distribution of aquaculture, salt
pan, surface water bodies and wetlands are also present within 10 km radius of the

project site.

Section 6
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The land use classification is tabulated in Table 6.2. About half of the study area

(53.11%) was covered by Bay of Bengal. Land with scrub, industry and built up land

covered an area of 7.91%, 7.81% and 6.18%, respectively of the total study area.

Agriculture crop land and land without scrub covered an area of 5.36% and 5.36%

respectively. Area covered by water body is about 3.05% constituted by Kortalaiyar

River, Buckingham canal and the Ennore creek. 1.87%, 1.60% and 1.24% of the study

area were comprised of kamarajar port area, L&T port area and reservoir/tanks

respectively.

Table 6.2. Landuse map of kamarajar port - breakup in percentage wise — Phase III

SILNO CATEGORY PERCENTAGE
1 Abondoned aquaculture 0.18
2 Abondoned salt pan 0.47
3 Agriculture- cropland 5.36
4 Agriculture plantation 0.27
5 Aquaculture 0.61
6 Built-up land 6.18
7 Canal / drain / stream 0.06
8 Coal yard 0.34
9 Industry 7.81
10 Jetty 0.08
11 Kamarajar port 1.87
12 L&T port 1.60
13 Lake / pond / tank 0.96
14 Land with scrub 791
15 Land without scrub / vacant land 5.36
16 Mangroves 0.38
17 Reservoir / tanks 1.24
18 River / creek 3.05
19 Road 0.34
20 Salt affected 0.01
21 Salt pan 0.13
22 Sandy area,coastal 0.02
23 Sea 53.11
24 State highway 0.17
25 Village road 0.60
26 Wetland / water logged 1.87
TOTAL 100.00

Source: IRS, Anna University

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the

Port Master Plan - Phase III facilities

Section 6
Page 6.5



KPL %

The comprehensive Land Use Plan for the development of Port - Phase III prepared
by the KPL is shown in Fig. 6.6. The land use plan shows how the land is allocated for
various uses for the storage of cargoes such as containers, general cargo, dry bulk

etc. as proposed in the Phase III development of Port Master Plan.

In effect, the Land use has been suggested segregating its use based on the type of
cargo and the likely impact that may be caused due to handling at the wharf and
eventual storage at the designated places on the landward side for each type of
cargo mix. Also, appropriate Landscaping is contemplated to minimize spreading of

impacts to other storage.

6.3.5. Terrain

The terrain levels are shown in the contour map in Fig. 6.4. There will not be any
removal of land or land cutting outside the port premises. The dredged materials by
excavating the harbour basin at shore front will be partly used for filling and the

major part will be disposed at offshore.

6.3.6. Soil - Pre monsoon, Post monsoon and Fair weather

Sampling location

Soil samples were collected through Creative Engineers & Consultants, Chennai,
NABL accredited organization, for first two seasons for Pre monsoon (April 2016) and
Post monsoon (October 2016) and for Fair weather (March 2017) by Indomer as it
received the NABL accreditation by then. The samples were collected at 5 locations in
each season. The soil quality analytical methods for pre monsoon, Post monsoon and
Fair weather are given in Table 6.3. The soil sampling locations for Pre monsoon, Post

monsoon and Fair weather are given in Table 6.4 and are shown in Fig. 6.7. The soil

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 6
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quality analytical results for Pre monsoon, Post monsoon and Fair weather of the

study area are given in Table 6.5.

Soil samples were collected at a depth of 0.5 to 1.0 m with the help of Auger.

Physico-chemical parameters indicative of the soil quality were analyzed as per the

standards and procedure prescribed in IS: 2720.

Table 6.3. Soil Quality Parameters and Test method — Pre monsoon, Post monsoon & Fair

weather
S.No Parameter Test Method
1 Color CEC-COP-SOIL-15
2 pH at 25°C IS:2720 (Part-26) 1987 — (R-2002)
3 | Electrical conductivity IS : 14767 : 2000
4 Organic matter IS : 2720 (Part-22) 1972 — (RA-2001)
Soil texture USEPA-Soil.sci.soi.AM.J.Vol 65 may-June 2001
Grain Size Distribution
5 Sand USEPA-Soil.sci.s0i.AM.J.Vol 65 may-June 2001
Silt USEPA-Soil.sci.soi.AM.J.Vol 65 may-June 2001
Clay USEPA-Soil.sci.soi.AM.J.Vol 65 may-June 2001
6 Sodium as Na USEPA 3050 B
7 Potassium as K USEPA 3050 B
8 Calcium as Ca USEPA 3050 B
9 Magnesium as Mg USEPA 3050 B
10 Phosphorous as P IS 10158 — 1982 (RA 2003)
11 Total Nitrogen IS 14684 — 1999

Table 6.4. Soil sampling Locations — Pre monsoon, Post monsoon & Fair weather

Loccséi;)n Location Area Category D;iazr;czr:;)?(:;e Direction
S-1 |Inside Kamarajar Port Industrial 0.56 SwW
S-2  |Attipattu pudhunagar Residential 4.23 WSW
S-3  |Kattupalli village Residential 5.20 NNW
S-4  |Nandiambakkam Village | Residential 5.87 WNW
S-5 |Ennore Residential 541 SW
Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 6
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Table 6.5. Results of Soil Quality — Pre monsoon, Post monsoon & Fair weather
Sl. Parameter Unit S1 S2 S3 S4 S5
No. Pre Post Fair Pre Post Fair Pre Post Fair Pre Post Fair Pre Post Fair
monsoon{maonsoon weather monsoon [ Monsoon weather monsoon | monsoon weather monsoon monsoon weather monsoon monsoon weather
1 Colour % Bright Bright | Bright Bright Pale Pale Pale Bright Bright Dark Dark Dark Dark Dark Dark
Brown | Brown | Brown | Brown Yellow Yellow Yellow Brown Brown Greyish Greyish Greyish Greyish | Greyish | Greyish
Yellow Yellow Yellow Yellow
2 |Particle size distribution
A Sand % 4286 | 4086 | 44.62 1835 16.39 18.8 48.43 46.71 4938 43.79 40.39 44.24 45.68 4515 46.2
B Silt % | 4225 | 4141 | 4075 | 6771 | 6191 65.8 22.02 23.96 21.98 24.01 24.04 23.86 29.40 27.86 29.8
C Clay % 14.98 17.72 | 1463 13.95 217 15.4 29.55 29.33 28.64 32.21 35.57 319 24.92 26.99 24
3 Texture -
Loam Loam Loam | Siltloam| Silt loam| Silt loam Sandy clay Sandy clay| Sandy clay Clay loam | Clay loam | Clay loam Loam Loam Loam
loam loam loam
4 Electrical ~{umhos/| ) 57 | cngs | 582 | 3338 | 3612 348 65.52 61.47 76.4 1134 91.47 1146 2805 | 25420 | 2424
Conductivity cm
0
5 | pHat25 C 8.10 769 | 804 460 5.02 48 8.01 7.98 8.09 7.02 7.46 7.82 10.1 9.87 9.24
6 | CalciumasCa | mg/kg | 359 332 298 302 314 308 418 426 382 532 546 494 482 475 454
/ Mag”:AS;J“m as| mg/kg | g9 201 176 145 155 142 276 262 244 316 321 298 245 253 232
8 SOd;\‘l‘:‘ as |ma/kg | gy 336 346 643 266 284 1023 432 468 1345 516 562 989 386 402
9 oC % 0.17 0.28 0.24 0.13 0.17 0.14 0.31 0.39 0.34 0.49 0.51 046 0.24 0.28 0.32
10 Total- N Kg/ha 412 215 242 233 130 142 717 350 384 941 452 468 497 245 284
1 Ph;’:pgoéous Kg/ha | 3¢ 0.81 098 35 0.62 0.88 29 0.8 0.96 5.6 147 1.68 7.2 116 1.28
2Us
12 Pmaf';’“ as | Kg/ha | (o0 1852 | 218 511 149 166 865 223 248 1024 298 312 748 221 242
2
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Results:

The soil quality analytical results of the study area are given in Table 6.5.

Soil pH: Pre monsoon: Soil pH varied in the range of 4.60 to 10.1, which indicates

highly acidic soils at location S-2 and highly alkaline at location S-5 and slightly

alkaline to neutral of the remaining locations. Post monsoon: Soil pH varied in the

range of 5.02 to 9.87, which indicates highly acidic soils at location S-3 and highly
alkaline at location S-4 and slightly alkaline to neutral of the remaining locations.
Fair weather: pH varied in the range of 4.80 to 9.24, which indicates acidic soils at
location S-2 and highly alkaline at location S-5 and slightly alkaline to neutral of the

remaining locations.

The alkalinity of the soil may due to proximity to the marine water, which is saline/

alkaline in nature.

Electrical conductivity: Pre monsoon. The electrical conductivity was in the range of

33.38 to 280.5 pmhos/cm. Post monsoon: The electrical conductivity was in the range

of 36.12 to 254.2 uymhos/cm. Fair weather. The electrical conductivity was in the

range of 34.8 to 242.4 ymhos/cm.
The soil EC (salinity) values indicate that there should have been rainfall before
collection of soil samples as salinity is very low in spite of the fact that area should be

saline due to proximity of sea.

Sodium, Calcium and Magnesium: Pre monsoon. Among basic cations

predominance of sodium is seen (643 — 1345 mg/kg) followed by Ca (302 — 532
mg/kg) and Mg (145 - 316 mg/kg). Post monsoon: Among basic cations

predominance of sodium is seen (266 — 516 mg/kg) followed by Ca (314 — 546
mg/kg) and Mg (155 - 321 mg/kg). Fair weather: Among basic cations predominance
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of sodium is seen (284-562 mg/kg) followed by Ca (298-494 mg/kg) and Mg (142-
298 mg/kQ).

Hence potential of alkalinity hazard is there in the entire area, which may require

application of ameliorating agent like gypsum.

Organic Matter: Pre monsoon. The organic matter in the soil of study area is in the

range 0.13 to 0.49 %. Post monsoon: The organic matter in the soil of study area is in

the range 0.17 to 0.51 %. Fair weather: The organic matter in the soil of study area is

in the range 0.14 to 0.46 %.

Based on the organic matter status of soils, they are deficient (OC <0.5 %) in
nitrogen. However, irrespective of soil type it appears that if SOC is below 1%, it may
not be possible to obtain potential crop yields with sustainability. Also, with SOC less

than 2%, soil aggregates are considered unstable.

Kjeldahl nitrogen, Phosphorous and Potassium: Pre monsoon: The total Kjeldahl

nitrogen in the soil is in the range of 233-941 kg/ha. The Phosphorous in the soil is in
range of 2.9 — 7.2 Kg/ha. The Potassium in the soil is in range of 511 — 1024 Kg/ha.
Post monsoon: Total Kjeldahl nitrogen in the soil is in the range of 130 - 452 kg/ha.

The Phosphorous in the soil is in range of 0.62 — 1.47 Kg/ha. The Potassium in the soil
is in range of 149 — 298 Kg/ha. Fair weather: The total Kjeldahl nitrogen in the soil is
in the range of 142 - 468 kg/ha. The Phosphorous in the soil is in range of 0.88 -1.68
kg/ha. The Potassium in the soil is in range of 166 — 312 kg/ha.

The soil phosphorus data reveal that soils are highly deficient in phosphorus status as
values are <7.2 kg P2Os/ha in all seasons, but soils are very rich in potassium status
as all the samples showed potassium content above 511 kg K:O/ha during Pre

monsoon and poor in potassium status as all the samples showed potassium content
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less than 298 kg K>O/ha during Post monsoon because of heavy rain and less than

312 kg K2O/ha during SW monsoon.

From the above findings, it is inferred that soils are highly acidic to highly alkaline in
a specific location. In case of acidic situation, liming (CaCOs application) is required,
while in alkaline situation gypsum application as per gypsum requirement of soil. For
greenbelt development application of organic manure @ 50t/ha and nitrogen and
phosphorus at double the recommended dose should be applied for successful

landscape/greenbelt development.

6.3.7. Soil Quality Monitoring - Earlier studies

Soil samples were collected by ACE from seven representative locations in the study

area. The details of soil sampling locations are given in Table 6.6 and shown in

Fig. 6.8.
Table 6.6. Soil Sampling Location — Earlier study
S.No | Sampling Locations | Code Distance from | Direction
the project Site
(km)
1 | Near Dredging Area | SS-1 0.51 SW
2 | Near Proposed Site 5S-2 3.74 NW
3 | Near Existing Area SS-3 0.71 WSW
4 | Attipattu Pudhu Nagar | SS-4 2.89 SW
5 | Nappalyam Village SS-5 8.18 SW
6 | Vellur Village SS-6 5.83 SW
7 | Minjur Village SS-7 7.96 WNW

Source: FIA report for CB3 & CB4, ACE, 2014

Soil Quality Results

The soil quality analytical results of the study area during southwest monsoon, post
monsoon and pre monsoon Seasons are given in Tables 6.7, 6.8, and 6.9. Soil pH

varied in the range 7.28 to 8.24, 7.52 to 8.07 and 7.12 to 8.18 in monsoon, post
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monsoon and pre monsoon seasons respectively, which was near neutral to slightly
alkaline in nature. The soil of the study area was observed as sandy loam. The soil
sample from the location near the shoreline, namely SS-1, SS-2 and SS-3 were
slightly alkaline in nature. This might be due to proximity to the marine water, which
is saline in nature. Electrical conductivity was in the range of 545 to 1070 uS/cm, 534
to 879 pS/cm, 601 to 978 pS/cm in Monsoon, Post Monsoon and Pre Monsoon
seasons, respectively. Soil from SS-land SS-2 locations had high range of EC,

because of its saline nature.

The organic carbon in the soil was in the range of 0.64 to 1.06%, 0.72 to 1.21 %, and
0.79 to 1.13% in south west monsoon, post monsoon and pre monsoon seasons,
respectively. The total kjeldahl nitrogen in the soil of study area was in the range of
0.84 to 0.96%, 0.84 to 0.92 % and 0.78 to 0.95% in monsoon, post monsoon and pre

monsoon seasons, respectively.

In general, the quality of soil remained the same irrespective of the season. The soil
samples in the study area were sandy loam. It has near neutral to slightly alkaline pH
and brownish appearance. Based on the organic carbon content, the soil was low to

medium fertile in nature.
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Table 6.7. Analysis Results of Soil Quality in Southwest monsoon Season

S.No |Parameter Unit SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7
1 pH - 8.0 8.24 8.23 7.28 7.34 7.88 7.32
2 Color - erig\t]th erig\t]v; erig\?vtn Brown Brown Brown Brown

3 EC pS/cm 945 1070 1015 545 643 683 579
4 Organic Carbon % by mass 0.64 0.78 0.64 0.84 1.06 0.94 1.04

5 Phosphorous mg/100gm 0.60 0.59 0.56 0.80 0.71 0.65 0.52

6 Total kjeldahl Nitrogen % by mass 0.94 0.90 0.84 0.89 0.96 0.84 0.84
7 Calcium mg/100gm 164 181 176.8 154 201.6 194 256.7

8 Magnesium mg/100gm 31.8 32.6 31 27.8 41 38 43.7

9 Potassium mg/100gm 6.4 6.3 5.8 4.6 5.8 5.2 74
10 |Sodium mg/100gm 18.6 184 18.9 11.8 15 174 14.6
Sand % by mass 74 88 82 30 64 60 0.88

11 Texture Clay % by mass 18 8 10 16 12 30 71.2
Silt % by mass 8 4 8 54 24 10 124

12 | Particle Size (2.0-0.05 mm) % by weight 74 88 82 30 64 60 71.2
13 fnar:)ide Size (0.005-0.002 ) o 1 eight 8 4 8 54 24 10 164
14 | Particle Size (<0.002 mm) % by weight 18 8 10 16 12 30 124

Source: EIA report for CB3 & CB4, ACE, 2014
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Table 6.8. Analysis Results of Soil Quality in Post Monsoon Season
S. No |Parameter Unit SS-1 SS-2 SS-3 SS-4 SS-5 SS-6
1 pH - 8.07 7.69 7.52 7.71 7.55 7.90
2 Color - Light brown Brown Brown Brown Brown Brown
3 EC pS/cm 879 794 534 601 613 625
4 Organic Carbon % by mass 0.72 0.91 121 0.89 1.09 1.10
5 Phosphorous mg/100gm 6.12 5.98 5.56 7.98 7.34 6.71
6 Total kjeldahl Nitrogen % by mass 0.92 0.89 0.84 0.87 0.91 0.85
7 Calcium mg/100gm 159 191 258 157 198 183
8 Magnesium mg/100gm 33 30 35 26 39 40
9 Potassium mg/100gm 5.8 6.0 6.9 4.9 5.5 5.3
10 |Sodium mg/100gm 17.9 138 129 10.5 14.6 12.1
Sand % by mass 78 58 79 42 51 54
11 Texture Clay % by mass 15 18 13 18 15 21
Silt % by mass 7 24 8 40 34 25
12 Particle Size (2.0-0.05 mm) % by weight 78 83 58 42 51 54
13 Particle Size (0.005-0.002 mm) | % by weight 15 11 18 18 15 21
14 | Particle Size (<0.002 mm) % by weight 7 6 24 40 66 25

Source: EIA report for CB3 & CB4, ACE, 2014
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Table 6.9. Analysis Results of Soil Quality in Pre Monsoon Season
S. No |Parameter Unit SS-1 SS-2 SS-3 SS-4 SS-5 SS-6
1 pH - 8.18 7.90 7.34 7.12 7.48 7.80
2 Color - Light Brown Brown Brown Brown Brown Brown
3 EC pS/cm 978 735 601 676 701 677
4 Organic Carbon % by mass 0.79 0.81 1.13 0.79 1.00 1.01
5 Phosphorous mg/100gm 6.59 5.88 531 7.31 7.10 6.18
6 Total kjeldahl Nitrogen % by mass 0.87 0.78 0.89 0.81 0.95 0.80
7 Calcium mg/100gm 148 180 261 144 179 175
8 Magnesium mg/100gm 30 35 31 24 37 41
9 Potassium mg/100gm 5.5 6.2 6.1 5.3 5.0 5.6
10 |Sodium mg/100gm 17.7 135 132 11.2 139 129
Sand % by mass 80 62 75 48 55 50
11 Texture Clay % by mass 11 16 15 20 11 24
Silt % by mass 9 22 10 32 34 26
12 | Particle Size (2.0-0.05 mm) % by weight 80 62 75 48 55 50
13 Particle Size (0.005-0.002 mm) | % by weight 11 16 15 20 11 24
14 | Particle Size (<0.002 mm) % by weight 9 22 10 32 34 26

Source: EIA report for CB3 & CB4, ACE, 2014
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6.3.8. Seismicity

The map showing the earthquake zonation and seismic faults in India is shown in Fig.
6.9. It is evident from the map that the port site falls under Zone III — moderate risk

Zone.

6.4. Meteorological Data

6.4.1. Climate and Rainfall

The tropical coastal climate prevails in the project zone. Other than northeast
monsoon period the climate in general will be warm and humid. There will be setting
up of sea breeze during afternoon hours particularly in summer. The climate is
classified as southwest monsoon, north east monsoon and fair weather monsoon.
During the South West Monsoon season (July — September 2014), 425 mm of rainfall
was recorded. The mean meteorological/ data of Chennai region (Minambakkam) for

the year 1901 -2000 is tabulated in Table 6.10.

Table 6.10. Mean Meteorological Data for the Year 1901-2000

Month Mean Temperat‘ure Mean rainfall (mm)
Maximum Minimum
January 28.8 204 353
February 30.5 211 13.0
March 32.6 230 14,5
April 347 25.8 159
May 374 276 424
June 373 274 53.9
July 353 26.1 99.6
August 345 255 129.9
September 339 252 123.5
October 31.8 242 284.6
November 294 22.6 353.0
December 284 21.2 146.3

(Source: IMD Website, http://www.imd.gov.in/)
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6.4.2. Wind and Temperature

The predominant wind direction during the post monsoon and pre monsoon season
was towards WNW - NW - NE. The wind rose diagram for both the seasons showing
the predominant wind direction (from) is given in Fig. 6.10. The wind speed ranged

from 0.50 m/s to 0.88 m/s. The temperature varied from 20.4° to 37.4°.

6.5. Air Environment

6.5.1. Ambient Air Quality Monitoring — Pre monsoon, Post monsoon & Fair

weather

The Ambient Air quality was monitored through Creative Engineers & Consultants,
Chennai, NABL accredited organization, for first two seasons for Pre monsoon (April
2016) and Post monsoon (October 2016) and for Fair weather (March 2017) by

Indomer as it received the NABL accreditation by then.

The samples were collected at 5 locations in each season. The monitoring locations
were selected based on the predominant wind direction, accessibility, topography,
security for the installed high volume sampler and availability of reliable power
supply. The main sources of air pollution in the study area are industrial emissions
and vehicular emission. Four monitoring locations covered residential area and one
location covered the port area. The locations of the Ambient Air Quality Monitoring
Stations for Pre monsoon, Post monsoon and Fair weather are given in Table 6.11

and shown in Fig. 6.11.

Methodology

Ambient Air Quality Monitoring was conducted for Particulate Matter (PM1o and
PM2s), Sulphur dioxide (SO2), Nitrogen dioxide (NO2) and Carbon Monoxide (CO).
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The Ambient Air Quality parameters were conducted during April 2016, October
2016 and March 2017. The samples were collected as per CPCB 2003 and analyzed as
per the Guidelines for Ambient Air Quality Monitoring, CPCB, 2009. The air quality
monitoring equipments were placed at open space, free from trees and vegetation,
which otherwise will act as a sink of pollutants resulting in otherwise misleading

lower values.

Table 6.11. Ambient Air Quality Monitoring Locations — Pre monsoon, Post monsoon
and Fair weather

Location Location Area Category | Distance (Km) | Direction
code From the study area
Al Inside Kamarajar Port Industrial 0.56 SW
A2 Attipattu pudhunagar Residential 4.23 WSW
A3 Kattupalli village Residential 5.20 NNW
A4 Nandiambakkam Village Residential 5.87 WNW
A5 Ennore Residential 541 SSW

Ambient Air Quality Monitoring Results

Particulate Matter (PMio and PM:.s): Pre monsoon. The 24-hourly average PM1o
level varied between 45.1 — 84.1 ug/m3. The level of PMig is well within the NAAQ

standards, 2009. Table 6.12 gives details of the mean values of the 24-hourly average
PM1o levels. The 24-hourly average PMas level varied in the range of 23.5 - 483
pug/m3. The levels of PMys for all the sampling locations were well within the
permissible limits. Table 6.13 gives details of the mean values of the 24-hourly

average PMa5 levels.

Overall, the results of PM2s and PMi1p monitored were found to be well within

permissible limits.

Post monsoon. The PMyo level of both first and second day varied in the range of

33.7 — 82.5 ug/m3 The level of PMig is well within the NAAQ standards, 2009. The
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average PMys level of both first and second day varied in the range of 21.2 - 44.1
pug/m3. The levels of PMys for all the sampling locations were well within the

permissible limits.

Fair weather: The 24-hourly average PMig level varied between 44.8 — 82.4 ug/ms.
The level of PMyg is well within the NAAQ standards, 2009. Table 6.12 gives details of
the mean values of the 24-hourly average PMig levels. The 24-hourly average PMzs
level varied in the range of 17.9 — 34.6 ug/m3. The levels of PM2; for all the sampling
locations were well within the permissible limits. Table 6.13 gives details of the mean
values of the 24-hourly average PM2s levels. Overall, the results of PM2s and PMio

monitored were found to be well within permissible limits.

The results of the Ambient Air Quality Monitoring Stations during Pre monsoon, Post

monsoon and Fair weather period are given in Tables 6.12 and 6.13.

Overall, the results of PM2s and PMip monitored were found to be well within

permissible limits.

Table 6.12. Results of PM1p monitored - Pre-monsoon, Post monsoon & Fair weather

24-hourly Average PM1g (ug/m3)
Minimum Maximum Mean
i Pre Post ;
Location Station Location Pre Post Fair s Pre Post Fair Permissible
code mon | mon | weat ..
mon | mon | weather h mon mon weather Limit
soon |soon Seei | Seei € | soon soon
Al Ipncf:fe Kamarajar | 764 | 776 | 698 | 841 | 825 | 824 | 813 | 800 76.1 100
A2 | Attipatt 701 |337| 584 | 734 | 687 | 722 | 708 | 512 65.3 100
pudhunagar
A3 Kattupalli village 451 | 46.7 46.2 482 | 51.3 | 58.8 | 46.7 49.0 52.5 100
A4 \'\/'i?lg‘;zmbakkam 452 | 443 | 448 | 471 | 467 | 624 | 462 | 455 53.6 100
A5 Ennore 773 | 46.6 524 79.1 | 795 | 695 | 782 63.0 60.95 100
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Table 6.13. Results of PM2s monitored - Pre monsoon, Post monsoon & Fair weather

24-hourly Average PMs (ug/m?)
Minimum Maximum Mean Permis-
Stn. | Station Location sible
Pre Post Fair Pre Post Fair Pre Post Fair Limit
mon- mon- weath- | mon- mon- weath- mon- mon- weath-
soon oI - soon soon - soon soon -
Al I;;?e Kamarajar | ¢ 4 385 279 483 44.1 34.6 46.7 413 313 60
p2 | Attipattu 341 | 337 | 234 | 366 320 | 303 | 354 | 328 | 268 60
pudhunagar
A3 | Kattupalli village 26.1 22.3 18.5 28.2 23.8 247 27.2 23.0 216 60
pa | Nandiambakka 130505 1 179 | 46 212 | 262 | 241 | 212 | 221 60
m Village
A5 | Ennore 37.3 35.9 21.0 39.3 371 29.2 38.3 36.5 25.1 60

Nitrogen Dioxide (NO:): Pre monsoon: The mean of 24-hourly NO; level near the
study area found varying between 6.9 - 13.6 pg/m3. The 24-hourly average values of
NO: at all the locations were well within the prescribed limit of 80 ug/ms3 stipulated

for residential, rural and other areas.

Post_monsoon.: The NO; values for both first and second day were found to be

varying between 7.6 - 13.6 ug/m3. The NO> at all the locations were well within the

prescribed limit of 80 ug/m?3 stipulated for residential, rural and other areas.

Fair weather: The mean of 24-hourly NO; level near the study area found varying
between 9.6 — 21.2 ug/m3. The 24-hourly average values of NO; at all the locations
were well within the prescribed limit of 80 pg/m?3 stipulated for residential, rural and

other areas.

The monitored NO: levels at each location for both pre monsoon, post monsoon and

Fair weather are given in Table 6.14.
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Table 6.14. Results of NO2 monitored — Pre monsoon, Post monsoon & Fair weather

24-hourly Average NO; (ug/m3)
Minimum Maximum Mean Permis-
Stn. | Station Location  ["pre Post Fair Pre Post Fair Pre Post Fair Sible
Mon- mon- weath- | mon- mon weath- | mon Mon weath- Limit
soon soon er soon soon er soon soon er
Al Inside Kamarajar 9.4 9.8 11.2 10.2 9.3 18.2 9.8 9.5 14.7 80
Port
A2 Attipattu 6.9 8 104 7.6 82 16.4 73 8.1 13.4 80
pudhunagar
A3 Kattupalli village 77 7.6 9.6 83 73 14.8 8.0 7.45 12.2 80
A4 Nandiambakkam 8.5 11.7 10.2 10.2 136 16.6 9.6 12.6 13.4 80
Village
A5 Ennore 12.1 9.5 146 13.6 89 21.2 129 9.2 17.9 80

Sulphur Dioxide (502): Pre monsoon. The mean of 24-hourly average values of SO>

over the study area found to be varying between 4.1 - 11.5 uyg/m3. SO; levels at all
the locations were well within the permissible limit of 80ug/m3 stipulated for

residential, rural & other areas.

Post monsoon. The SO2 values for both first and second were found to be varying

between 4.4 - 9.7 ug/m3. SO levels at all the locations were well within the

permissible limit of 80 pg/m?3 stipulated for residential, rural & other areas.

Fair weather: The mean of 24-hourly average values of SO over the study area found
to be varying between 5.2-14.8 ug/m3. SO; levels at all the locations were well within

the permissible limit of 80ug/m?3 stipulated for residential, rural & other areas.

The monitored SO; levels at each location for both pre monsoon, post monsoon and

Fair weather are given in Table 6.15.
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Table 6.15. Results of SO, monitored - Pre monsoon, Post monsoon and Fair weather

period
24-hourly Average SO; (ug/md)
Minimum | Maximum | Mean Permis-
Stn. Station Location | Pre Post Fair Pre Post Fair Pre Post Fair sible
mon- mon- weath- | mon- mon- weath- | mon- mon- weath- Limit
soon soon er soon soon er soon soon er
Inside K j
A1 | Meleefamaraar g 6.5 7.4 6.6 6.1 9.4 6.5 63 8.4 80
Port
Attipatt
A2 'patty 41 5.2 6.4 48 49 8.2 45 5.0 7.3 80
pudhunagar
A3 | Kattupalli village 5.2 44 5.2 5.9 3.8 7.6 5.6 41 6.4 80
Nandiambakk
A4 | andiambarkam g o 106 54 84 9.7 86 7.9 101 | 70 80
Village
A5 Ennore 10.4 7.2 12.2 115 7.5 14.8 11.0 7.3 13.5 80

Carbon Monoxide (CO): Pre monsoon: The CO value in the study area was observed

and found to be much below the detectable limit (DL 1144 ug/m3) at all five

locations. Post monsoon: The CO value in the study area was observed and found to

be much below the detectable limit (DL 1144 ug/m3) at all five locations. Fair
weather: The CO value in the study area was observed to be much below the

detectable limit (DL 0.1 pg/m3) at all five locations.

Selenium (Se): The selenium levels in the study region were observed to be below

detectable limit (<1.0 ng/m3) at all five locations.

6.5.2. Ambient Air Quality Monitoring - Earlier studies

As per the CPCB guidelines for Ambient Air Quality Monitoring, 2003, ambient air

quality was not monitored in monsoon season.

During the Post Monsoon Season, ambient air quality was monitored within the
study area at six locations. The monitoring locations covered both industrial and

residential area. The main sources of air pollution in the study area were found to be

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 6
Port Master Plan - Phase III facilities Page 6.22




o

industrial emissions and vehicular emissions. The locations of the Ambient Air Quality

Monitoring Stations are given in Table 6.16 and shown in Fig. 6.12.

Table 6.16. Ambient Air Quality Monitoring Stations —Earlier study

Samples Location Area Category Distance from | Direction
the project Site
(km)
AS-1 Inside Ennore Port Industrial 0.19 NW
AS-2 Attipattu Pudhu Nagar Residential 3.96 WSW
AS-3 Kattuppalli Village Residential 492 NNW
ps-4 | Nandiyambakkam Residential 6.47 WNW
Village
AS-5 Vallur-2 Residential 6.28 W
AS-6 Thazhankuppam Village Residential 3.86 SSW

Source: FIA report for CB3 & CB4, ACE, 2014

Methodology

Monitoring values were reported for: Particulate Matter (PM10 and PMzs), Sulphur
Dioxide (SO3), Oxides of Nitrogen (NOy) and Carbon Monoxide (CO) covering the
period of January to March 2014.

Results
Particulate Matter (PM1o and PM2;s)

During the Post and Pre Monsoon seasons, the 24-hourly average PM1o level varied
between 30.5 - 62.7 ug/m3 and 32.9 — 77.1 ug/m?3, respectively. The level of PM1o was
well within the NAAQ standards, 2009. Tables 6.17 and 6.18 gives details of the mean
values of the 24-hourly average PMio levels during the post and pre monsoon

seasons.

The 24-hourly average PMzs level during the Post and Pre Monsoon seasons varied
in the range of 22.8 - 38.8 ug/m3 and 25.1-46.4 ug/m3, respectively. Similar to that of

PMio, the levels of PM2s for all the sampling locations were within the permissible
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limits. Referring Tables 6.19 and 6.20 the details of the mean values of the 24-hourly
average PMg;s levels during the post monsoon and pre monsoon seasons were given,

respectively.

Table 6.17. Summary of PMy, levels monitored during post monsoon in the study area

Location Code Location Station Zé—hourly Average P (“g/,mg_)
Min. Max. Mean Limit
AS-1 Inside Ennore Port 60.1 65.2 62.7 100
AS-2 Attipattu Pudhu Nagar 27.8 331 30.5 100
AS-3 Kattuppalli Village 40.2 449 42.6 100
AS-4 Nandiyambakkam Village | 27.9 342 31.0 100
AS-5 Vallur-2 36.2 45.9 411 100
AS-6 Thazhankuppam Village | 43.2 57.6 504 100

Source: FIA report for CB3 & CB4, ACE, 2014

Table 6.18. Summary of PM;, levels monitored during pre monsoon in the study area

: . : 24-hourly Average PMy, (ug/m?3)
Location Code Location Station M Max. Mean Gmit
AS-1 Inside Ennore Port 75.2 78.9 77.1 100
AS-2 Attipattu Pudhu Nagar 30.2 35.8 33.0 100
AS-3 Kattuppalli Village 45.9 50.2 48.0 100
AS-4 Nandiyambakkam Village | 29.8 36.1 329 100
AS-5 Vallur-2 40.9 47.8 444 100
AS-6 Thazhankuppam Village 42.8 53.9 484 100

Source: EIA report for CB3 & CB4, ACE, 2014

Table 6.19. Summary of PM;s levels monitored during post monsoon in the study area

3
Location Code Location Station '\ililr;hourll)\//l,:;eragleleel\a/I:s (ng{iTniEc
AS-1 Inside Ennore Port 35.8 41.8 38.8 60
AS-2 Attipattu Pudhu Nagar 249 309 279 60
AS-3 Kattuppalli Village 20.3 253 22.8 60
AS-4 Nandiyambakkam Village | 229 253 241 60
AS-5 Vallur-2 20.5 259 23.2 60
AS-6 Thazhankuppam Village 213 28.9 251 60

Source: FIA report for CB3 & CB4, ACE, 2014
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Table 6.20. Summary of PM;s levels monitored during pre monsoon in the study area

3
Location Code Location Station ,\j?rr;hourl)'\//l,:;eragi/rel\a/l:s (“glfir:]nii
AS-1 Inside Ennore Port 43.8 48.9 46.4 60
AS-2 Attipattu Pudhu Nagar 27.8 329 304 60
AS-3 Kattuppalli Village 253 27.8 26.6 60
AS-4 Nandiyambakkam Village | 25.1 29.8 27.5 60
AS-5 Vallur-2 22.8 274 251 60
AS-6 Thazhankuppam Village 231 321 27.6 60

Source: FIA report for CB3 & CB4, ACE, 2014

Sulphur dioxide (SO>)

The mean of 24-hourly average values of SO, over the study area was found to be
varying between 8.3 - 209 ug/m3 and 10.2 - 20.9 pg/m?3 during Post and Pre
Monsoon seasons, respectively. SOz levels at all the locations were much below the
permissible limit of 80ug/m?3 stipulated for residential, rural & other areas. Tables
6.21 and 6.22 below gives the details of SO; levels during post and pre monsoon

seasons, respectively.

Table 6.21. Summary of SO; levels during post monsoon in the Study Area

. . . 24-hourly Average SO, (ug/m?3)
Location Code Location Station Min Max. Mean Limit
AS-1 Inside Ennore Port 12.9 193 16.1 80
AS-2 Attipattu Pudhu Nagar 8.8 11.8 10.3 80
AS-3 Kattuppalli Village 111 12.7 11.9 80
AS-4 Nandiyambakkam Village | 8.1 10.3 9.2 80
AS-5 Vallur-2 7.5 9.1 83 80
AS-6 Thazhankuppam Village | 18.9 229 20.9 80

Source: EIA report for CB3 & CB4, ACE, 2014

Table 6.22. Summary of SO, levels during pre monsoon in the Study Area

. . . 24-hourly Average SO, (ug/m?3)
Location Code Location Station Nin. Max_ | Mean Limit
AS-1 Inside Ennore Port 15.9 20.1 18.0 80
AS-2 Attipattu Pudhu Nagar 9.8 131 115 80
AS-3 Kattuppalli Village 134 159 147 80
AS-4 Nandiyambakkam Village | 10.5 12.8 11.7 80
AS-5 Vallur-2 9.6 10.8 10.2 80
AS-6 Thazhankuppam Village | 17.9 238 20.9 80

Source: EIA report for CB3 & CB4, ACE, 2014
Overall the situation is well below the permissible level of 80 pug/m?.
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Oxides of Nitrogen (NOy)

The mean of 24-hourly NOy level over the entire study area were found varying
between 21.7 - 30.7 ug/m3 and 24.9 — 31.7 yg/m3 during post and pre monsoons,
respectively. The 24-hourly average values of NOy at all the locations were within the
prescribed limit of 80 ug/m3 stipulated for residential, rural and other areas. The
monitored NOy levels at each location during the post and pre monsoons are

tabulated in Tables 6.23 and 6.24 respectively.

Table 6.23. Summary of NO, levels during post monsoon in the Study Area

. . . 24-hourly Average NOx (ug/m?3)
Location Code Location Station M. Max. Mean Gt
AS-1 Inside Ennore Port 254 30.2 27.8 80
AS-2 Attipattu Pudhu Nagar 214 220 217 80
AS-3 Kattuppalli Village 237 259 24.8 80
AS-4 Nandiyambakkam Village | 24.5 283 264 80
AS-5 Vallur-2 23.7 27.9 258 80
AS-6 Thazhankuppam Village | 28.3 331 30.7 80

Source: FIA report for CB3 & CB4, ACE, 2014

Table 6.24. Summary of NO, Levels during pre monsoon in the Study Area

: . . 24-hourly Average NOx (ug/m?3)
Location Code Location Station M Max. Mean Gmit
AS-1 Inside Ennore Port 30.1 33.2 317 80
AS-2 Attipattu Pudhu Nagar 23.8 25.9 249 80
AS-3 Kattuppalli Village 251 281 26.6 80
AS-4 Nandiyambakkam Village | 26.7 29.8 28.3 80
AS-5 Vallur-2 251 28.6 26.9 80
AS-6 Thazhankuppam Village | 27.1 29.0 281 80

Source: FIA report for CB3 & CB4, ACE, 2014

The results are well below the permissible level of 80 ug/m?.

Carbon Monoxide (CO)

The CO value in the study area was observed and found to be below the detectable

limit of about 1.15 mg/m? in all the seasons.
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6.6. Noise Environment

6.6.1. Noise quality monitoring — Pre monsoon, Post monsoon and Fair weather

Major sources of noise in the study area are (a) Noise made by normal human
activities, (b) Noise made by bikes, cars, trucks etc, (c) Noise from existing port
activities and (d) Natural noise, consisting of sounds made by birds, animals and
insects. Ambient noise monitoring was conducted to assess the background noise
levels in the study area for three seasons in which the first two seasons i.e. in April
2016 representing Pre Monsoon period, October 2016 representing Post monsoon
by Indomer through Creative Engineers & Consultants, Chennai and the third season
l.e. March 2017 representing Fair weather by Indomer. Noise level was monitored at
five locations in each season and portable noise level meter was used to monitor the
noise level for a period of 24 hours. The national ambient air quality standards of
noise, CPCB, 2000 is given in Table 6.25. The noise monitoring locations selected for
Pre monsoon, Post monsoon and Fair weather , the study is given in the Table 6.26

and shown in Fig. 6.13.

Table 6.25. Ambient Noise quality standards, 2000

Limit in dB (A) Leq
Area code | Category of Area/Zone

Day Time | Night Time
A Industrial 75 70
B Commercial 65 55
C Residential 55 45
D Silence 50 40

Day time: 6.00 a.m. to 10.00 p.m. Night time: 10.00 p.m. to 6.00 a.m

Methodology

Ambient noise level was measured by a portable sound level meter. Noise level
measurement was carried as per IS: 4954 standards as given by Central Pollution

Control Board (CPCB). Noise monitoring was conducted continuously over a period

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 6
Port Master Plan - Phase III facilities Page 6.27



o

of 24 hours to obtain Leq values at uniform interval of one hour. Day time Leq has
been computed from the hourly Leq values between 6.00 a.m. and 10.00 p.m. and
night time Leq from hourly Leq values between 10.00 p.m. and 6.00 a.m. using the

following formula:

g

. 1e L . L

Leqday = 1DngE Z = 1010 Legnight = 1010g§ Z = 1010
i=1 i=1

Where, Li = Leq value of the ith hourly time interval

Table 6.26. Noise Quality Monitoring Locations — Pre monsoon, Post monsoon & Fair

weather
Location Location Area Distance Direction
code Category from the
study area
(Km)
N1 Inside Kamarajar Port Industrial 0.56 SW
N2 Attipattu pudhunagar Residential 4.23 WSW
N3 Kattupalli village Residential 5.20 NNW
N4 Nandiambakkam Village Residential 5.87 WNW
N5 Ennore Residential 541 SSW

Results

Pre _monsoon. The noise level was monitored at five locations to evaluate the

ambient noise level near the study area. The values of noise level which was recorded

lies between 46.3 — 67.6 dB(A) at day time and 39.3 — 62.4 dB(A) at night time.

Post monsoon: The values of noise level which was recorded lies between 45.1 — 66.1

dB(A) at day time and 39.1 — 61.3 dB(A) at night time. The monitored results are
given in Table 6.27.

Fair weather: The values of noise level recorded varied from 44.6-68.4 dB (A) at day
time and 36.4-59.4 dB (A) at night time during Fair weather. The monitored results

are presented in Table 6.29.
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The highest Leq value was recorded inside the port, which may be due transportation
of cargoes through heavy cargo carrier trucks. The average 24 hourly noise levels at
all the five locations were within the limits of the ambient air quality with respect to

Noise Level standard, 2000.

Table 6.27. Results of Ambient Noise Levels Monitored — Pre monsoon, Post monsoon & Fair

weather
Stn. Station Location Area Day Noise Night Noise
Category | Pre Post Fair Limit | Pre Post Fair Limit
mon- | mon- | weath- | (Day) | mon- mon- | weath- | (Night)
soon soon er soon soon er
Leq Leq Leq Leq Leq Leq
N1 | Inside Kamarajar Industrial 67.6 66.1 68.4 75 62.4 61.3 59.4 70
Port
N2 | Attipattu Residential 50.2 48.6 49.2 55 39.9 393 384 45
pudhunagar
N3 | Kattupalli village Residential | 48.7 451 44.6 55 41.0 39.1 36.4 45
N4 | Nandiambakkam Residential | 46.3 47.6 48.1 55 393 391 394 45
Village
N5 | Ennore Residential 51.0 551 524 55 41.5 41.3 40.8 45

6.6.2. Noise quality monitoring - Earlier studies

Ambient noise monitoring was measured by ACE at seven representative locations.

The details of the locations are given in Table 6.28 and shown in Fig. 6.14.

Table 6.28. Location of the Noise Quality Monitoring Stations

Monitoring Name of the Location Distance & from | Direction
Location the project Site
(km)
NS-1 Attipattu Pudu Nagar 3.57 WSW
NS-2 Vallur-02 5.86 WSW
NS-3 Attipattu Village 5.28 W
NS-4 Near Proposed Site 2.67 SwW
NS-5 Nappalayam Village 7.98 SwW
NS-6 Near Highway 3.37 SW
NS-7 Main Entrance of Ennore Port 0.67 w

Day time: 6.00 a.m. to 10.00 p.m. Night time: 10.00 p.m. to 6.00 am
Source: FIA report for CB3 & CB4, ACE, 2014
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Results

The values of noise level recorded varied from 41.6-72.4 dB (A) at day time and 32.3
— 58.7 dB(A) at night time during pre-monsoon season. During post-monsoon
season, the values of noise level recorded varied from 39.1-71.8 dB (A) at day time
and 30.4 — 52.0 dB(A) at night time. The monitored results are presented in Table
6.29.

Table 6.29. Summary of Ambient Noise Levels Monitored in the study area

Location Station Area Day Night
Code Location Category Leq Limit Leq Limit
N1 Attipattu Pudhu Nagar Residential 49.9 55 40.8 45
N2 Vallur-02 Residential 42.2 55 323 45
N3 Attipattu Village Residential 41.6 55 327 45
N4 Near Proposed Site Industrial 42.2 75 28.6 70
N5 Nappalayam Village Residential 43.9 55 34.8 45
N6 Near Highway Industrial 724 75 58.7 70
N7 Main Entrance of Ennore | Industrial 522 75 42.8 70

Source: EIA report for CB3 & CB4, ACE, 2014

6.7. Water Environment

6.7.1. Ground Water

In the port region, the coastal alluvium and river alluvium are overlying the crystalline
rocks. Good aquifers are formed by the alluvium consisting of coarse sand, wherever
the alluvium consists of coarse sand they form good aquifers. Area near the
Kosasthalaiyar River has potential aquifers. The important source of water in this
study area is ground water. It is utilized by the villagers for cooking, washing and
other purpose. It is noted that every village were having hand pumps and few open
wells to draw water for domestic use. The villages receive water from the Panchayat
supply and in case of non-availability of water tankers are sent by the corporation to

fulfill the water demand.
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Hydrogeology

The data on hydrogeology of the Thiruvallur District, where the study area is located,
has been taken from the District Water Brochure, Thiruvallur District published by
South Eastern Coastal Region, Central Ground Water Board, Ministry of Water
Resources, Government of India in 2007. Porous and fissured formations underlain

the district and the aquifers are of two types namely,

e Unconsolidated & semi - consolidated formations and

e weathered, fissured and fractured crystalline rocks.

The hydrogeology map of Tiruvallur District is given in Fig. 6.15. The project site and
the study area are underlain with unconsolidated aquifer of recent age. The
Lithology consists of river alluvium and flood plan deposits. One of the major
sources of water supply to the urban areas of Chennai city and to the industrial units
is Araniyar and Kosasthalaiyar River. Alluvium forms a good aquifer system along the
Araniyar and Kosasthalaiyar River bed. The yield prospect of the aquifer system is >

200 m3/day.

The depth to water level map during pre-monsoon (2006) and post monsoon (2007)
is shown in Fig. 6.16 and 6.17 respectively. The depth to water level in the district
varied between 2.38 - 7.36 m bgl during pre-monsoon (May 2006) and 0.79 - 5.30 m
bgl during post monsoon (Jan 2007). The seasonal fluctuation shows a rise between

0.28 and 4.80 m bgl during post monsoon season.

The ground water exploitation state of the blocks in Thiruvallur district is given in Fig.
6.18. It can be concluded from the figure that the Minjur Block in which the project

site is located falls under Over Exploited category.
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6.7.2. Ground Water Monitoring - Pre monsoon, Post monsoon and Fair

weather

Ground water samples were collected for three seasons from five locations; in which
the first two seasons i.e. in April 2016 representing Pre Monsoon period, October
2016 representing Post monsoon were collected by Indomer through Creative
Engineers & Consultants, Chennai and the third season i.e. March 2017 representing
Fair weather was collected by Indomer. The ground water sample collected locations
for all seasons are given in Table 6.30 and shown in Fig. 6.19. Among the collected
samples, one was collected within port area and the remaining samples were
collected nearby villages and their distance from the study area is given in below

Table.

Table 6.30. Ground Water Sampling Locations —Pre monsoon, Post monsoon and Fair

weather
Location Location Distance From the Direction

sl study area(km)

GW1 | Inside Kamarajar Port 0.56 (Industrial) SW
GW2 | Attipattu pudhunagar 4.23 (Residential) WSwW
GW3 | Kattupalli village 5.20 (Residential) NNW
GW4 | Nandiambakkam Village 5.87 (Residential) WNW
GWS5 | Ennore 5.41 (Residential) SSW

Results

PH: Pre monsoon. The pH varied in the range from 6.53 — 7.22, which indicates that

pH of the water samples are almost neutral. Post monsoon: The pH varied in the

range from 6.59 — 7.14, which indicates that pH of the water samples are almost

neutral. Fair weather: The pH varied in the range from 7.8 — 8.04, which indicates

that pH of the water samples are slightly alkaline nature. All the locations are very

close to sea shore area and sea water intrusion may be in these water locations.
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Total dissolved solids: Pre monsoon. Out of five locations where samples were

taken and analyzed, the results were within permissible range 2000 mg/| at locations
1,2,3 and 5 with minimum value of 63 mg/I and the maximum value of 3260 mg/I. At
location 4, higher value of 3260 mg/| was observed, which could possibly be due to

the presence of brackish water. Post monsoon: The TDS varied in the range of 126 —

1754 mg/I. It indicated that the TDS values are within the acceptable limit. All other

parameters were within the acceptable limits. Fair weather: Out of five locations
where samples were taken and analyzed, the results were within permissible range
2000 mg/! at locations varied from 484-1598 mg/I. At location 2, higher value of
1598 mg/l was observed, which could possibly be due to the presence of brackish
water. All other parameters were within the acceptable limits. The results of ground

water quality are given in Table 6.31.

The results of ground water for Pre monsoon, Post monsoon and Fair weather are

given in Table 6.31.
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Table 6.31. Ground Water Quality Results - Pre monsoon, Post monsoon and Fair weather
S.No Parameter Unit GW-1 GW-2 Acceptable
Pre Post Fair Pre Post Fair Limit
Protocol
monsoon monsoon Weather monsoon monsoon weather IS
10500:2012
A Physical parameters
1 Color Hazen <20 <20 <20 <20 <20 <20 1S:3025 (Part-4) 1983 5.0-15
2 pH - 6.53 6.59 7.80 7.16 6.94 7.94 1S:3025 (Part-11) 1983 6.5-8.5
3 Electrical (umhos 1074 210.3 738 7334 4304 2458 2510 B APHA 2nd -
Conductivity /cm) Edition 2012
B Chemical Parameters
4 Total mg/! 63.0 126 484 433 250 1598 1S:3025 (Part-16) 1984 500-2000
Dissolved
Solids
5 Total mg/I 8.0 6 2.2 BDL(D.L.2.0) | BDL(D.L.2. 2.6 1S:3025 (Part-17) 1984 -
Suspended 0)
solids
6 Iron as Fe mg/| BDL 0.07 1.5 0.02 BDL(D.L.O. 1.9 APHA 22nd Edition 0.3
(D.L.0.01) 01) 3500 Fe-B
7 Chloride as Cl mg/! 12.7 34.2 80 170.2 50.9 80 IS:3025 (Part-32) 1988 250-1000
8 Fluoride as F mg/I BDL(D.L.0.1) 0.22 58 0.18 0.12 60 APHA 22nd Edition 1-1.5
4500 F--D
9 Sulphates as mg/I BDL(D.L.5.0) 8.8 152 28.3 189 154 APHA 22nd Edition 200-400
SO4% 4500 SO4%
10 Nitrate as NOs mg/| BDL BDL(D.L.1. | BDL(D.L.0.0 1.67 421 0.02 IS:3025 (Part-34) 1988 45.0
(D.L.1.0) 0) 1)
11 Phenolic Absent Absent 142 Absent Absent 780 1S:3025 (Part-43) 1992 | 0.001-0.002
Compound as mg/I
CgHsOH
12 Mercury as Hg mg/! BDL BDL 0.24 BDL BDL 0.18 IS:3025 (Part-48) 1994 0.001
(D.L.0.001) | (D.L.0.001) (D.L.0.001) | (D.L.0.001)
13 Arsenic as As mg/l | BDL(D.L0O.0 | BDL(D.LO. 6.78 BDL(D.L.0.01 | BDL(D.LO. 65.8 1S:3025 (Part-37) 1988 0.01
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1) 01) ) 01)
14 Lead as Pb ma/l BDL(D.L.0.0 | BDL(D.L.O. | BDL(D.L.1.0 | BDL(D.L.0.01 | BDL(D.L.O. | BDL(D.L.1.0 APHA 22nd Edition — 0.01
9 1) 01) ) ) 01) ) 3111B
15 Zinc as Zn ma/l BDL(D.L.0.0 | BDL(D.L.O. BDL BDL(D.L.0.02 | BDL(D.L.O. BDL 1S:3025 (Part-49) 1994 5.0-15.0
9 2) 02) (D.L.0.001) ) 02) (D.L.0.001)
16 Chromium as ma/l BDL(D.L.0.0 | BDL(D.L.O. BDL BDL(D.L.0.05 | BDL(D.L.O. BDL APHA 22nd Edition - 0.05
Cr 9 5) 05) (D.L.0.001) ) 05) (D.L.0.001) 3111-D
17 Cadmium as ma/l BDL(D.L.0.0 | BDL(D.L.O. | BDL(D.L.0.0 | BDL(D.L.0.01 | BDL(D.L.O. | BDL(D.L.0.0 | IS:3025 (Part-41) 1992 0.003
cd 9 1) 01) 1) ) 01) 1)
Continue:--
Table 6.31. Ground Water Quality Results - Pre monsoon, Post monsoon and Fair weather
GW-3 GW-4 GW-5 Accepta
p ble Limit
S.No Parameter Unit Pre Post Fair Pre Post Fair re Post Fair Protocol IS
monso
monsoon | monsoon | weather | monsoon | monsoon weather on monsoon | weather :10500:2
012
A Physical parameters
1 Color Hazen <2.0 <2.0 <20 <2.0 <20 <2.0 <20 <20 <2.0 IS:3025 (Part-4) 5.0-15
1983
2 pH - 6.71 6.71 7.99 7.22 7.14 8.00 6.83 6.95 8.04 1S:3025 (Part-11) 6.5-8.5
1983
3 Electrical (umhos 362.2 789.7 1186 5191 1264 1408 1219 2829 2420 2510 B APHA 2nd -
Conductivity /cm) Edition 2012
B Chemical Parameters
4 Total mg/I 214.0 575 768 3260 760 918 719 1754 1582 1S:3025 (Part-16) 500-
Dissolved 1984 2000
Solids
5 Total mg/I BDL(D.L.2 | BDL(D.L.2 2.8 2.0 BDL(D.L.2. 2.1 BDL(D. 6 27 1S:3025 (Part-17) -
Suspended .0) 0) L.2.0) 1984
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solids
6 Iron as Fe mg/I 0.02 0.01 22 0.12 BDL(D.L.O. 1.7 0.04 0.10 20 APHA 22nd Edition 0.3
01) 3500 Fe-B
7 Chloride as Cl mg/I 479 245 124 925 215 120 198 660 126 IS:3025 (Part-32) 250-
1988 1000
8 Fluoride as F mg/I BDL(D.L.O 042 98 0.38 0.55 96 0.13 0.63 98 APHA 22nd Edition 1-15
1) 4500 F--D
9 Sulphates as mg/I 19.8 26.5 378 986 121 384 199 385 498 APHA 22nd Edition | 200-400
SO4# 4500 SO4*
10 Nitrate as mg/I BDL(D.L.1 1.09 0.02 4.96 295 0.12 192 213 0.04 I1S:3025 (Part-34) 450
NOs .0) 1988
11 Phenolic Absent Absent 47.9 Absent Absent 198 Absent | Absent 709 IS:3025 (Part-43) 0.001-
Compound as | mg/I 1992 0.002
CsHsOH
12 Mercury as mg/I BDL(D.L.O | BDL(D.L.O 0.32 BDL(D.L.O | BDL(D.L.0. 0.38 BDL(D. | BDL(D.L.O 0.13 I1S:3025 (Part-48) 0.001
Hg .001) .001) .001) 001) L.0.001) .001) 1994
13 Arsenic as As mg/| BDL(D.L.O | BDL(D.L.O 104 BDL(D.L.O | BDL(D.L.O. 5.8 BDL(D. | BDL(D.L.O 7.8 I1S:3025 (Part-37) 0.01
.01) .01) .01) 01) L.0.01) .01) 1988
14 Lead as Pb mg/| BDL(D.L.O | BDL(D.L.O | BDL(D.L. | BDL(D.L.0 | BDL(D.L.O. | BDL(D.L1 | BDL(D. | BDL(D.L.O | BDL(D.L.1 | APHA 22 Edition — 0.01
.01) .01) 1.0) .01) 01) .0) L.0.01) .01) .0) 3111B
15 Zinc as Zn mg/! BDL(D.L.O | BDL(D.L.O | BDL(D.L. 0.97 0.97 BDL(D.L.O 0.32 0.32 BDL(D.L.O 1S:3025 (Part-49) 5.0-15.0
.02) .02) 0.001) .001) .001) 1994
16 Chromium as mg/| BDL(D.L.O | BDL(D.L.O | BDL(D.L. | BDL(D.L.0 | BDL(D.L.O. | BDL(D.L.O | BDL(D. | BDL(D.L.O | BDL(D.L.0 | APHA 22nd Edition - 0.05
Cr .05) .05) 0.001) .05) 05) .001) L.0.05) .05) .001) 3111-D
17 Cadmium as BDL(D.L.O | BDL(D.L.O | BDL(D.L. | BDL(D.L.O | BDL(D.L.O. | BDL(D.L.O | BDL(D. | BDL(D.L.O | BDL(D.L.O IS:3025 (Part-41) 0.003
Cd mg/l .01) .01) 0.01) .01) 01) .01) L.0.01) .01) .01) 1992
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6.7.3. Ground Water - Earlier Study

Ground water samples were reported for five locations which are given in Table 6.32
and Fig. 6.20. Five samples of ground water were collected by ACE from the study
area. Three of them were within the port area, the other two sampling locations
were Nappalallayam Village and Vallur. The results of water quality analysis for three

seasons are presented in Tables 6.33 to 6.35.

Table 6.32. Ground Water Sampling Locations

Station Name of the Sampling Distance from the Direction
No Location Project Site
(km)
GW1 Inside Ennore Port 0.08 WSW
GW?2 Nandiyambakkam Village 6.61 WNW
GWs3 EnnoreKuppam 3.86 SSW
GW4 Kattupalli Village 4.89 NNW
GWS5 Vallur - 02 4.50 WSW

Source: FIA report for CB3 & CB4, ACE, 2014

In general, the concentration of parameters like TDS, EC etc. was higher during the
Pre Monsoon season when compared with the Monsoon and Post Monsoon
seasons. This might be because of the ground water recharge leading to dilution
during the Monsoon season. The ground water samples taken from the port area
had high TDS, Conductivity, Total Hardness and Chloride due to its proximity to Bay
of Bengal when compared with the ground water sampling locations located away
from the shoreline. Sampling location GW 4, which is located near Kosathalaiyar
river had water quality in compliance with the IS 10500:2012 standards and was
potable. The water quality of GW 5 was in compliance with the IS 10500:2012, but it
cannot be used for drinking purpose without prior treatment due to the presence of

total coli form and fecal coli form.
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Table 6.33. Ground Water Quality Monitoring Results for monsoon Season

S.No. Parameter Unit GW-1 | GW-2 | GW-3 | GW-4 | GW-5 Af;iﬁ@%%g ot
1 Color Hazen <5.0 <5.0 <5.0 <5.0 <5.0 5.0-15
2 pH - 7.81 7.54 7.92 7.65 77 6.5-85
3 Conductivity pS/cm 1215 793 1326 1022 708
4 Iron mg/I 0.18 0.11 <0.1 <0.1 0.12 0.3
5 Chloride (as CI) mg/I 107 54 123 82 57 250-1000
6 Fluoride (as F) mg/I <0.6 <0.6 <0.6 <0.6 <0.6 1.0-15
7 Total Dissolved Solids mg/I 802 516 902 695 418 500-2000
8 Sulphate mg/! 69.2 26.3 78.6 36.9 20.2 200-400
9 Nitrate (as NOs) mg/I 10.2 6.4 8.1 <0.5 54 45
10 | Phenolic Compounds mg/! <0.001 <0.001 <0.001 <0.001 <0.001 0.001-0.002
11 | Mercury (as Hg) mag/I <0.001 <0.001 <0.001 <0.001 <0.001 0.001
12 | Arsenic mg/I <0.001 <0.001 <0.001 <0.001 <0.001 0.01
13 Lead mag/I <0.05 <0.05 <0.05 <0.05 <0.05 0.01
14 |Zinc mag/I <0.5 <0.5 <0.5 <05 <0.5 5to 15
15 | Chromium mag/I <0.05 <0.05 <0.05 <0.05 <0.05 0.05
17 Cadmium mg/| <0.01 <0.01 <0.01 <0.01 <0.01
18 | Total Suspended Solids mag/I 8 9 <4.0 5 <4.0 0.003
19 Total Coli forms MPN/100 ml 82 <2.0 73 <20 <2.0
20 | Fecal Coli forms MPN/100 ml Present | Absent Present |Absent |Absent --

Source: FIA report for CB3 & CB4, ACE, 2014
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Table 6.34. Ground water quality monitoring results for post monsoon season

NSC'). Parameter Unit GW-1 | GW-2 | GW-3 | GW-4 | GW-5 Af;‘iﬁé%%'i gil”;it
1 Color Hazen <5.0 <5.0 <5.0 <5.0 <5.0 5.0-15
2 pH - 8.11 7.94 7.83 7.55 7.75 6.5-85
3 Conductivity pS/cm 2003 1921 1881 743 795
4 Iron mg/I 0.12 0.15 <0.1 <0.1 0.14 0.3
5 Chloride (as CI-) mg/! 217 147 271 50 69 250-1000
6 Fluoride (as F-) mg/I <0.6 <0.6 <0.6 <0.6 <0.6 1.0-1.5
7 Total Dissolved Solids mg/! 1265 1181 1171 489 527 500-2000
8 Sulphate mg/! 89.2 85.3 92.9 211 39.8 200-400
9 Nitrate (as NO3-) mg/! 18.2 129 8.3 9.5 11.3 45
10 Phenolic Compounds mg/! <0.001 <0.001 <0.001 <0.001 <0.001 0.001-0.002
11 Mercury (as Hg) mg/| <0.001 <0.001 <0.001 <0.001 <0.001 0.001
12 Arsenic mg/I <0.001 <0.001 <0.001 <0.001 <0.001 0.01
13 Lead mg/I < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.01
14 Zinc mg/| <0.5 <0.5 <0.5 <0.5 <0.5 5to 15
15 Chromium mg/I < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.05
16 Phosphate mg/I <0.1 <0.1 <0.1 <0.1 <0.1
17 Cadmium mg/! <0.01 <0.01 <0.01 <0.01 <0.01 0.003
18 Total Suspended Solids mg/! 5.3 6 <4.0 5.5 49
19 Total Coliforms MPN/100 ml 120 1400 12 <2.0 31 --
20 Fecal Coliforms MPN/100 ml Present Present Absent Absent Present
Source: EIA report for CB3 & CB4, ACE, 2014
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Table 6.35. Ground water quality monitoring results for pre monsoon season

- Parameter Unit GW-1 | GW2 | GW3 | Gw4 | Gws | Acepiave Lt
1 Color Hazen <5.0 <5.0 <5.0 <5.0 <5.0 5.0-15
2 pH - 8.23 8.02 7.99 7.81 7.78 6.5-85
3 Conductivity pS/cm 2686 2338 2216 670 912
4 Iron mg/! 0.18 0.19 <0.1 <0.1 0.09 0.3
5 Chloride (as CI-) mg/I 267 171 290 58 72 250-1000
6 Fluoride (as F-) mg/! <0.6 <0.6 <0.6 <0.6 <0.6 1.0-1.5
7 Total Dissolved Solids mg/! 1571 1492 1331 389 579 500-2000
8 Sulphate mg/I 102.3 90.3 984 193 45.2 200-400
9 Nitrate (as NO3-) mg/! 224 154 9.5 10.1 12.6 45
10 Phenolic Compounds mg/! <0.001 <0.001 <0.001 <0.001 <0.001 0.001-0.002
11 Mercury (as Hg) mg/! <0.001 <0.001 <0.001 <0.001 <0.001 0.001
12 Arsenic mg/! <0.001 <0.001 <0.001 <0.001 <0.001 0.01
13 Lead mg/! < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.01
14 Zinc mg/! <0.5 0.59 <0.5 <0.5 <0.5 5to 15
15 Chromium mg/! < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.05
16 Phosphate mg/I <0.1 <0.1 <0.1 <0.1 <0.1
17 Cadmium mg/| <0.01 <0.01 <0.01 <0.01 <0.01 0.003
18 Total Suspended Solids mg/I 9.2 6.1 <4.0 5.8 5.2
19 Total Coliforms MPN/100ml 140 1600 8 <2.0 12 --

20 Fecal Coliforms MPN/100ml Present Present | Absent Absent Present

Source: FIA report for CB3 & CB4, ACE, 2014
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The above results reveal that all the parameters are well within the permissible limits

shown against each parameter.

6.7.4. Surface Water

The study area consists of excellent network of drainage system, interlinked with
one another. In Ponneri taluk, Kosasthalaiyar is the important river. It has
substantial flow during monsoon period. Kosasthalaiyar River connects Cholavaram
tank and Red Hill tank. After filling various reservoirs and tanks along its course, it

meets finally Bay of Bengal through Ennore creek.

The Buckingham canal is around 420 km long brackish water navigation canal
running parallel to east coast from Kakinada in Andhra Pradesh to Puducherry,
which passes through the study area for the proposed project. The drainage

pattern of the study area is shown in Fig. 6.21.

6.7.4.1. Surface Water Quality -Pre monsoon, Post monsoon and Fair weather

Surface water samples were collected for three seasons from five locations; in which
the first two seasons i.e. in April 2016 representing Pre Monsoon period, October
2016 representing Post monsoon were collected by Indomer through Creative
Engineers & Consultants, Chennai and the third season i.e. March 2017 representing
Fair weather was collected by Indomer. Five samples of surface water were reported
wherein two were from upstream and downstream of Kosasthalaiyar River, two were
from upstream and downstream of natural drainage nearer to Kattupalli road and
one was from the Ennore creek area. The sampling locations are given in Table 6.36
and shown in Fig. 6.22. The results of water quality analysis are presented in Table

6.37
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Table 6.36. Surface Water Sampling Location — Pre monsoon, Post monsoon & Fair weather

Distance
Staﬂg.n Name of the Sampling Location Dlrﬁ;:tlijcigjirg[m

Site (km)
Swi Buckingham Canal Upstream 1.72 - WSW
SW2 Buckingham Canal Downstream 3.88 - SW
SW3 Kosasthalaiyar River upstream 8.44- SW
SwW4 Kosasthalaiyar River Downstream 7.16 - SW
SW5 Ennore Creek 3.59 - SW

Results

Pre monsoon. The pH varied in the range from 7.34 — 7.86, which indicates that pH

of the water samples are almost neutral. The TDS varied in the range of 540 — 3511
mg/Il. The concentration of Conductivity of the collected samples was found to be
varying in the range of 936 - 5402 yS/cm. The calcium varied in the range of 48.6 -
137 mg/Il. The Iron concentration varied in the range of 0.04 — 0.12 mg/I. Fluoride,
and total nitrogen of the analyzed samples were in the range of 0.46 — 0.81 mg/I
and 14 - 39 mg/I, respectively. BOD and COD were in the range of 7 - 12 mg/l and 9
- 29 mg/| respectively.

Mercury, Arsenic, Lead, and Cadmium were of Below Detectable Limit (BDL (D.L.
0.01)). The concentration of Zinc was found to be varying in the range of 0.06 — 0.14
mg/l. Chromium was found to be Below Detectable Limit (BDL (D.L. 0.05)).

Post monsoon: The pH varied in the range from 7.48 — 8.06, which indicates that pH

of the water samples are almost neutral. The TDS varied in the range of 630 — 3540
mg/l. The concentration of Conductivity of the collected samples was found to be
varying in the range of 1027 - 5532 uS/cm. The calcium varied in the range of 51.4 —
182 mg/I. The Iron concentration varied in the range of 0.03 — 0.16 mg/I. Fluoride,
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and total nitrogen of the analyzed samples were in the range of 0.55 — 0.86 mg/I
and 15.9 - 34.6 mg/l, respectively. BOD and COD were in the range of 7 - 14 mg/I
and 8-39.8 mg/I respectively.

Mercury, Arsenic, Lead, and Cadmium were of Below Detectable Limit (BDL (D.L.
0.01)). The concentration of Zinc was found to be varying in the range of 0.06 — 0.16
mg/l. Chromium was found to be Below Detectable Limit (BDL (D.L. 0.05)).

Fair weather: The pH varied in the range from 7.62-8.13, which indicates that pH of
the water samples are almost neutral. The TDS varied in the range of 698 — 3588
mg/l. The concentration of Conductivity of the collected samples was found to be
varying in the range of 1148-5486 uS/cm. The calcium varied in the range of 58-168
mg/l. The Iron concentration varied in the range of 0.07-0.15 mg/Il. The magnesium
varied in the range of 14.8-98.4 mg/I. Fluoride, and total nitrogen of the analyzed
samples were in the range of 0.68-0.86 mg/l and 14.6-32.8 mg/I, respectively. BOD
and COD were in the range of 6-12 mg/l and 4-56 mg/| respectively. (High BOD at
all locations, may be due to discharge of effluents, domestic sewage into the surface

water source).

Mercury, Arsenic, Lead, and Cadmium were of Below Detectable Limit (BDL (D.L.
0.01)). The concentration of Zinc was found to be varying in the range of 0.09 - 0.1
mg/l. Chromium was found to be Below Detectable Limit (BDL (D.L. 0.01)).

In general, the concentration of most of the parameters like TDS, Conductivity,
Sulphate, COD, BOD etc. were higher during the fair-weather season. The levels of
TDS, Conductivity, Sulphate, COD, BOD and all other significant parameters were
high at the sampling location due to the confluence of the Buckingham Canal and
Kosasthalaiyar River laden with industrial effluent at the Creek & lake area with the

Bay of Bengal.
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Table 6.37. Surface water quality monitoring results for the Pre monsoon, Post monsoon and Fair weather
SW-1 SW-2 SW-3
3 Parameter Unit Pre Post Pre Post Pre Post Acce:pt'able Test Method
No. FW FW FW Limit
monsoon monsoon monsoon monsoon monsoon monsoon
1 |pH - 7.46 7.69 7.88 7.34 7.86 7.98 7.76 8.06 8.13 6.50-8.50 |IS:3025(P-11)
2 | Conductivity pS/cm 2080 2339 2486 1986 2135 2600 936 1027 1148 - 1S:3025(P-14)
3 |Calcium mg/I 110 182 168 98.0 102 124 52.0 66.6 78 <200 1S:3025(P-40)
4 |Iron mg/I 0.06 0.03 0.07 0.04 0.08 0.09 0.09 0.12 0.14 <50 1S:3025(P-53)
5 | Fluoride mg/I 0.81 0.86 0.68 0.72 0.78 0.86 0.46 0.55 0.68 <15 1S:3025(P-60)
6 |Total Dissolved Solids mg/I 1281 1410 1640 1180 1302 1710 540 630 698 <2100 |IS:3025(P-16)
7 | Magnesium mg/I 80.0 89.4 98.4 84.7 66.8 86 423 18.8 224 <100 1S:3025(P-46)
8 |Sulphate mg/I 68.4 77.2 79.6 52.1 59.7 64.2 32.0 46.2 42.8 <1000 |IS:3025(P-24)
9 |Total Nitrogen mg/I 25.0 28 14.6 23.0 26.1 24.8 16.0 18.1 24.6 - 1S:3025(P-34)
10 | Phenolic Compounds mg/I Absent Absent BDL(D.L.0.001) Absent Absent BDL(D.L.0.0 Absent Absent BDL(D.L.0.001)| <0.005 |[IS:3025(P-43)
11 | Mercury mg/| | BDL(D.L.0.00 | BDL(D.L.0.001) | BDL(D.L.0.001) | BDL(D.L.0.001) | BDL(D.L.0.001) | BDL(D.L.0.0 | BDL(D.L.0.001)| BDL(D.L.0.001) | BDL(D.L.0.001)| <0.001 |IS:3025(P-48)
12 |Arsenic mg/| | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.0 | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) <0.2 1S:3025(P-37)
13 | Lead mg/| | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.0 | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) <0.1 1S:3025(P-47)
14 |Zinc mg/I 0.07 0.06 0.09 0.06 0.07 BDL(D.L.0.0 | BDL(D.L.0.02) | BDL(D.L.0.02) 0.1 <15 1S:3025(P-49)
15 | Chromium mg/| | BDL(D.L.0.05)| BDL(D.L.0.05) | BDL(D.L.0.01) | BDL(D.L.0.05) | BDL(D.L.0.05) | BDL(D.L.0.0 | BDL(D.L.0.05) | BDL(D.L.0.05) | BDL(D.L.0.01) <0.05 |IS:3025(P-52)
16 | Dissolved Oxygen mg/I 5.6 5.8 5.6 55 5.6 5.7 5.7 5.85 47 <4 1S:3025(P-38)
17 |Phosphate mg/l | BDL(D.LO.1) | BDL(D.LO.1) | BDL(D.L.0.1) | BDL(D.LO.1) | BDL(D.L.0.1) |BDL(D.L0O.1)| BDL(D.L.0.1) BDL(D.L.0.1) BDL(D.L.0.1) - 1S:3025(P-31)
18 | Potassium mg/I 14.0 16 12 10.0 12 10 7.0 11 8 - 1S:3025(P-45)
19 | Cadmium mg/| | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.0 | BDL(D.L.0.01) | BDL(D.L.0.01) | BDL(D.L.0.01) <0.01 1S:3025(P-41)
20 | Total Suspended Solids | mg/I 16.0 20 28 12.0 14 20 36.0 42 38 - 1S:3025¢P-17}
21 |COD mg/I 21 27.9 56 19.0 239 19.6 9.0 12 16 - 1S:30254P-58}
22 |BOD mg/I 7.0 9 12 6.0 7 6 BDL(D.L.2.0) BDL(D.L.2.0) BDL(D.L.2.0) <3 1S:30254P-45}
*FW-Fair Weather
Continue: -
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Table 6.37. Surface water quality monitoring results for the Pre monsoon, Post monsoon and Fair weather
. SW-4 SW-5 Acceptable
S. No. Parameter Unit . Post w . Post w Limit Test Method
monsoon monsoon monsoon monsoon
1 pH - 7.61 7.98 8.00 7.86 748 7.62 6.50-8.50 IS:3025(P-11)
2 Conductivity pS/cm 1019 1120.00 1184 5402 5532.00 5486 - IS:3025(P-14)
3 Calcium mg/I 48.6 51.40 58 137 149.00 138 <200 IS:3025(P-40)
4 Iron mg/I 0.12 0.16 0.15 0.08 0.11 0.09 <50 IS:3025(P-53)
5 Fluoride mg/I 0.54 0.65 0.72 0.74 0.69 0.77 <15 IS:3025(P-60)
6 Total Dissolved Solids mg/I 601 685.00 784 3511 3540.00 3588 <2100 IS:3025(P-16)
7 Magnesium mg/! 254 12.70 14.8 125 56.40 52.8 <100 IS:3025(P-46)
8 Sulphate mg/I 36.0 45.50 48.6 396 406.00 386 <1000 IS:3025(P-24)
9 Total Nitrogen mg/I 14.0 15.90 16.8 39.0 34.60 3238 - IS:3025(P-34)
10 Phenolic Compounds mag/I Absent Absent BDL(D.L.0.001) Absent Absent BDL(D.L.0.001) <0.005 1S:3025(P-43)
11 | Mercury mg/! BDL(D.L.0.001) | BDL(D.L0.001) | BDL(D.L.0.001) | BDL(D.L.0.001) | BDL(D.L.0.001) | BDL(D.L.0.001) <0.001 IS:3025(P-48)
12 |Arsenic mg/! BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) <0.2 IS:3025(P-37)
13 |Lead mg/I BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) <0.1 IS:3025(P-47)
14 |Zinc mg/! BDL(D.L.0.02) BDL(D.L.0.02) BDL(D.L.0.01) 0.14 0.16 BDL(D.L.0.01) <15 IS:3025(P-49)
15 | Chromium mg/! BDL(D.L.0.05) BDL(D.L.0.05) BDL(D.L.0.01) BDL(D.L.0.05) BDL(D.L.0.05) BDL(D.L.0.01) <0.05 IS:3025(P-52)
16 | Dissolved Oxygen mag/I 5.9 6.10 51 5.8 5.60 49 <4 [S:3025(P-38)
17 | Phosphate mg/! BDL(D.L.0.1) BDL(D.L.0.1) BDL(D.L.0.1) BDL(D.L.0.1) BDL(D.L.0.1) BDL(D.L.0.1) - IS:3025(P-31)
18 | Potassium mg/! 5.0 7.00 6 21.0 24.00 18 - IS:3025(P-45)
19 |Cadmium mg/! BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) BDL(D.L.0.01) <0.01 IS:3025(P-41)
20 |Total Suspended mg/! 41.0 36.00 28 30.0 28.00 22 - IS:3025¢P-17}
21 |COD mg/! 12.0 8.00 4 29.0 39.80 34 - 1S:30254P-58}
22 |BOD mg/! BDL(D.L.2.0) BDL(D.L.2.0) BDL(D.L.2.0) 12.0 14 10 <3 1S:30254P-45}
*FW-Fair Weather
Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 6

Port Master Plan - Phase III facilities

Page 6.45




1N

6.7.5. Surface Water - Monitoring Results- Earlier study

The Surface water sampling were reported wherein two were from upstream and
downstream of Kosasthalaiyar River, two were from upstream and downstream of
natural drainage nearer to Kattupalli road and one was from the Ennore creek area.

The sampling locations are given in Table 6.38.

The collected samples of different seasons were analyzed for the respective
parameters and results are summarized below. During monsoon season, the
concentration of TDS and Conductivity of the collected samples were found to be
varying in the range of 441-23,300 mg/l and 743-39,042 uS/cm. In post monsoon
season, TDS and Conductivity of the analyzed samples were in the range of 263-
27,178 mg/l and 424-40,684 uS/cm, respectively. Phenolic compounds, Mercury,
Arsenic, Lead, Chromium and Cadmium were of Below Detectable Limit (BDL). The
presence of Total Coli form (2.0 x 101 — 1.1 x 103 MPN/100 ml) and Fecal Coli form

confirms the discharge of sewage into the water body.

In the pre monsoon season, the TDS and Conductivity of the analyzed samples were
in the range of 490-30,154 mg/l and 851-45,100 mg/|, respectively. The levels of TDS,
Conductivity, Sulphate, Nitrate, COD, BOD and all other significant parameters were
high at the Ennore Creek sampling location; this is due to the confluence of the
Buckingham Canal and Kosasthalaiyar River at the Ennore Creek area with the Bay of
Bengal. Phenolic compounds, Mercury, Arsenic, Lead, Chromium and Cadmium were
of Below Detectable Limit. The presence of Total Coli form (8.0 x 102 - 1.9 x 103
MPN/100 ml) and Fecal Coli form confirms the discharge of sewage into the water
body. Presence of high concentration of TDS, Conductivity, Sulphate in the Upstream
and Downstream of Buckingham Canal and Kosasthalaiyar River confirms the
contamination of the water body by industrial effluent. The sampling locations are
shown in Fig. 6.23. The results of water quality analysis are presented in Tables 6.39

to 6.41.
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Table 6.39. Surface water quality monitoring results for the monsoon season

S. No. Parameter Unit SW-1 SW-2 SW-3 SW-4 SW-5 Test Method
1 pH - 7.45 7.62 7.11 7.16 7.89 IS:3025 (P-11)
2 Conductivity uS/cm 5921 9311 871 743 39042 I1S:3025 (P-14)
3 Calcium mg/I 230.9 289.2 77.2 716 4711 IS:3025 (P-40)
4 Iron mg/I 041 132 0.51 0.31 18 1S:3025 (P-53)
5 Fluoride mg/I 15 4 1.2 17 3.2 IS:3025 (P-60)
6 Total Dissolved Solids mg/I 4104 5823 594 441 23300 IS:3025 (P-16)
7 Magnesium mg/I 55.1 98.3 231 20.3 1434 IS:3025 (P-46)
8 Sulphate mg/I 57.2 80.3 393 321 1189 IS:3025 (P-24)
9 Total Nitrogen mg/I 25.2 33.6 19.1 13.2 40.9 IS:3025 (P-34)
10 | Phenolic Compounds mg/I <0.001 <0.001 <0.001 <0.001 <0.001 IS:3025 (P-43)
11 |Mercury mg/I <0.001 <0.001 <0.001 <0.001 <0.001 IS:3025 (P-48)
12 |Arsenic mg/I <0.001 <0.001 <0.001 <0.001 <0.001 IS:3025 (P-37)
13 Lead mg/I < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 IS:3025 (P-47)
14 |Zinc mg/I 18 29 11 2.6 3.6 IS:3025 (P-49)
15 |Chromium mg/I < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 IS:3025 (P-52)
16 |Dissolved Oxygen mg/I 6.2 5.9 6.5 6.6 5.8 1S:3025 (P-38)
17 | Phosphate mg/I 0.73 1.01 0.98 0.82 1.05 IS:3025 (P-31)
18 |Potassium mg/I 431 60.8 19.8 10.9 65.3 IS:3025 (P-45)
19 | Cadmium mg/I <0.01 <0.01 <0.01 <0.01 <0.01 [S:3025 (P-41)
20 |Total Suspended Solids mg/I 10 25 22 11 41 1S:3025 £P-17}
21 |COD mg/I 15.2 30.1 194 14.3 52.6 1S:3025 £P-58}
22 |BOD mg/I 49 7.3 6.5 41 5.6 1S:3025 £P-45)
23 Total Coliforms MPN/100 ml 1.6 x 103 1.8 x 103 1.6x 103 7.7 x 102 2.1 x 103 1S:1622
24 | Fecal Coliforms MPN/100 ml Present Present Present Present Present 1S:1622

Source: EIA report for CB3 & CB4, ACE, 2014
Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 6

Port Master Plan - Phase III facilities Page 6.47



KPL

©

Table 6.40. Surface Water quality monitoring results for the post monsoon season

. No. Parameter Unit SW-1 SW-2 SW-3 SW-4 SW-5 Test Method
1 Color Hazen <5 <5 6 <5 8 1S:3025 (P-4)
2 pH - 7.92 8.01 7.89 7.63 7.98 IS:3025 (P-11)
3 Conductivity pS/cm 12431 14757 2108 424 40684 IS:3025 (P-21)
4 Calcium mg/I 132 120 98 61 149 IS:3025 (P-14)
5 Iron mg/I 0.61 0.81 0.28 0.12 18 IS:3025 (P-53)
6 Fluoride mg/I 16 18 1.2 0.1 3.8 IS:3025 (P-32)
7 Total Dissolved Solids mg/I 8150 9987 1285 263 27178 1S:3025 (P-60)
8 Sulphate mg/I 295 219 101 85 452 IS:3025 (P-16)
9 Nitrate mg/I 23.2 259 20.2 16.1 43.9 IS:3025 (P-24)
10 | Phenolic Compounds mg/I <0.001 <0.001 <0.001 <0.001 <0.001 IS:3025 (P-34)
11 Mercury mg/I <0.001 <0.001 <0.001 <0.001 <0.001 IS:3025 (P-43)
12 |Arsenic mg/I <0.001 <0.001 <0.001 <0.001 <0.001 IS:3025 (P-48)
13 Lead mg/I < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 IS:3025 (P-37)
14 Zinc mg/I 24 24 2.6 <0.05 2.8 IS:3025 (P-47)
15 Chromium mg/I < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 IS:3025 (P-49)
16 |Dissolved Oxygen mg/I 6 5.8 6 6.1 5.9 IS:3025 (P-52)
17  |Phosphate mg/I 1.05 091 0.92 0.8 1.03 IS:3025 (P-45)
18 |Potassium mg/I 453 47.7 26.1 224 59.1 IS:3025 (P-45)
19 Cadmium mg/I <0.01 <0.01 <0.01 <0.01 <0.01 IS:3025 (P-41)
20 |Total Suspended Solids mg/I 27 18 14 10 35 1S:3025 £P-17}
21 COD mg/I 133 10.2 113 3.8 21.8 APHA 9221
22 BOD mg/I 53 35 41 1.2 8.1 APHA 9221
23 Total Coliforms MPN/100 ml 0.9x 103 14 x 102 1.2 x 102 2.0 x 10! 1.1 x 103 APHA 9221
24 Fecal Coliforms Per 100 ml Present Present Present Present Present APHA 9221

Source: EIA report for CB3 & CB4, ACE, 2014
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Table 6.41. Surface water quality monitoring results for the pre monsoon season

S. No. Parameter Unit SW-1 SW-2 SW-3 SW-4 SW-5 Test Method
1 pH - 7.23 7.81 751 7.36 8.12 IS:3025 (P-11)
2 Conductivity pS/cm 19736 21913 1420 851 45100 IS:3025 (P-14)
3 Calcium mg/I 73.2 140.9 100.2 62.2 521 IS:3025 (P-40)
4 Iron mg/I 041 14 0.28 0.34 17 IS:3025 (P-53)
5 Fluoride mg/I 14 4.2 19 23 49 1S:3025 (P-60)
6 Total Dissolved Solids mg/I 651 1219 981 490 30154 IS:3025 (P-16)
7 Magnesium mg/I 127.3 201.3 58.1 242 1652 IS:3025 (P-46)
8 Sulphate mg/I 431 61.4 85.8 355 1650 1S:3025 (P-24)
9 Total Nitrogen mg/I 213 35.2 289 18.6 53.2 IS:3025 (P-34)
10 |Phenolic Compounds mg/I <0.001 <0.001 <0.001 <0.001 <0.001 1S:3025 (P-43)
11 | Mercury mg/I <0.001 <0.001 <0.001 <0.001 <0.001 1S:3025 (P-48)
12 |Arsenic mg/I <0.001 <0.001 <0.001 <0.001 <0.001 1S:3025 (P-37)
13 |Lead mg/I < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 1S:3025 (P-47)
14 |Zinc mg/I 13 3.2 24 29 3.9 1S:3025 (P-49)
15 |Chromium mg/I < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 1S:3025 (P-52)
16 |Dissolved Oxygen mg/! 6.2 5.2 5.9 6 4.5 1S:3025 (P-38)
17 | Phosphate mg/I 1.02 115 0.87 0.94 1.19 IS:3025 (P-31)
18 |Potassium mg/I 231 65.3 46.8 12.8 68.2 1S:3025 (P-45)
19 |Cadmium mg/I <0.01 <0.01 <0.01 <0.01 <0.01 IS:3025 (P-41)
20 | Total Suspended Solids mg/I 24 29 12 14 43 1S:3025 {P-17}
21 |COD mg/I 213 32.7 17.1 16.7 58.7 1S:3025 {P-58%
22 |BOD mg/ 73 9.0 35 39 5.8 15:3025 {P-45)
23 | Total Coliforms MPN/100 ml 14x 103 1.7 x 103 14 x 103 8.0 x 102 19 x 103 1S:1622
24 | Fecal Coliforms MPN/100 ml Present Present Present Present Present 1S:1622

Source: EIA report for CB3 & CB4, ACE, 2014
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In general the concentration of most of the parameters like TDS, Conductivity,
Sulphate, Nitrate, COD, BOD etc. were higher during the pre monsoon season. The
levels of TDS, Conductivity, Sulphate, Nitrate, COD, BOD and all other significant
parameters were high at the Ennore Creek sampling location due to the confluence
of the Buckingham Canal and Kosasthalaiyar River laden with industrial effluent at

the Ennore Creek area with the Bay of Bengal.

To sum up, the results obtained through post monitoring exercise carried out during
the pre-monsoon and post monsoon period have revealed that the baseline status of
various vital parameters such as Air Quality, Noise, Water Quality (both surface and
ground water) etc. remain well within the permissive levels prescribed by standards
and that the system is still capable of accommodating further increase arising out of
the proposed developments under Phase III of Port Master Plan. The post-
monitoring programme is a continuous exercise undertaken by KPL as part of its

EMP.

6.8. Ecology and Biodiversity

Flora

Three types of flora general coastal flora, mangrove and agricultural crops were
observed. Sparse mangroves of Avicennia sp. were observed near Ennore creek area.
The list of flora observed in the project site is given in Table 6.42. The common
species which were found in the study area were Cocus nucifera, Casurina

equisetifolia, Azadirachta indica, Acacia nilotica.
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Table 6.42. List of Flora in the Study Area
SI. No Local Name Scientific Name
1 |Veppa Maram Azadirachta indica
2 Karuvelam Acacia nilotica
3 Gulmohar Delonix regia
4 Peepal Ficus religiosa
5 | Erukkan Calotropis gigantea
6 |Savukku Maram Casuarina equisetifolia
7 | Thenna Maram Cocus nucifera
8 Siridam Albizia lebbeck
9 |Porasum Butea monosperma
Source: EIA report for CB3 & CB4, ACE, 2014
Fauna

The major species of fauna present in the study area are given in Table 6.43.

Table 6.43. List of Fauna in the Study Area

SI.No. Common Name Scientific Name
Mammals
Squirrel Funambulus palmarum
Mangoose Herpestes javanicus
3 Mouse Apodemus slvaticus
Reptiles
4 Chameleon Chamaeleo zeylanicus
5 Lizard (garden) Calotes versicolor
6 House lizard Hemidactylus frenatus
Birds
7 Cattle egret Babulcus ibis
8 Kite Haliastur Indus
9 Mynah Acridotheres tristis
10 Heron Ardeola grayii
11 House swift Apus affinis
Arthropods
12 Millipede Spirobolida
13 Crab Portunus sp.

Source: EIA report for CB3 & CB4, ACE, 2014
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Domesticated Animals

The animal husbandry is as important as agriculture in the study area. Animals like

cows, buffaloes, goats, dogs, cats and pigs are domesticated.
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Fig. 6.1. Study area for the proposed project
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Fig. 6.2. Surrounding features of the Kamarajar Port



80*15'0°E 80*18°0"E B0"210"E 80°24'0"E
Fa L 1 1 1 z
¥ £
£ ;
F
= -8
2 2
:. £
a 2
z z
a- B4
3 T
2 2
0 o
B kM
Legend
@) Project Site Agricutture [JJll Water Logged Land ] Plantation  Sea Wetland
———+ Rail Line [l water Body [l Setttement P industry [ salt Pan Road

Source: EIA report for CB3 & CB4, ACE, 2014

Fig. 6.3. Land Use Land Cover map Phase II (under construction)
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Fig. 6.8. Soil sampling locations-Earlier study
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Fig. 6.12. Air quality monitoring locations —Earlier study
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Fig. 6.15. Hydrogeology map of Thiruvallur District
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Fig. 6.16. Depth to water level map during pre-monsoon (2006)
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Fig. 6.18. Ground water exploitation state of the blocks in Thiruvallur district
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Fig. 6.20. Ground water sampling locations —Earlier study
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Fig. 6.21. Drainage pattern of the study area
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7. MARINE ENVIRONMENT

7.1. Description of Marine environment

The coastal region is plain and barren land with thorny bushes and sparse wild
vegetation. It is a long and straight coastline comprises of fairly wide beaches with
well-defined foreshore and elevated backshore. The oceanography of this region is
influenced by 3 climatic conditions, viz., southwest monsoon (June -September),
northeast monsoon (Mid October - Mid March) and fair weather period (April - May).
Unlike the northern part of the east coast of India, this part of the coast is influenced
more by the northeast monsoon than those during the other two seasons. The
nearshore remains more dynamic and turbulent due to persistent action of seasonal
wind, high waves and coastal currents during NE monsoon season. The segment of
coastline was affected by the Tsunami in December 2004. Also it is subjected to the
vagary Cyclones and Storm surge during NE monsoon period. The nearshore remains
relatively steeper due to the action of high waves during monsoon seasons. The
seabed in nearshore primarily comprises of sand without any complex bathymetric
features except the Ennore shoals. Sand shoals are observed at offshore which have
been formed over the geological years due to the alluvial sediments discharged

through Ennore creek and Pulicat Lake.

The coastal current within 5 km distance from the shore is greatly influenced by wind
and tides. The distribution of temperature and salinity indicates that the nearshore
water is well mixed without stratification. The influence of littoral drift is significant
and the annual net drift takes place in northerly direction. The urban influenced
coastal belt extends from Mahabalipuram in the south to Pulicat Lake in the north
wherein the northern stretch from Ennore creek (Kosathalaiyar River mouth) to
Pulicat Lake almost forms as a barren land. This stretch is presently being developed

for industrial purpose.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
Port Master Plan - Phase III facilities Page 7.1
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Pulicat Lake which lies 16 km north of the project area open into the sea with a tidal
inlet mouth on the north close to Pazhaverkadu where there is an active seawater
ingress system influenced by the tides entering through Pulicat Lake mouth as well

as Ennore creek.

7.2. Baseline data

The marine environment of the project region at open sea has been studied for the
evaluation of baseline information as per the norms stipulated by the Ministry of
Environment and Forests, Govt. of India. The baseline data were collected for three
seasons in order to prepare the comprehensive EIA report, i.e. in February 2016
representing Pre Monsoon period, September 2016 representing post monsoon
period and in March 2017 representing Fair weather. The chemical and biological
samples were collected at seven locations in open sea from two different depth viz.
surface and bottom. The details of the sampling locations are presented in Table 7.1

and also shown in Fig. 7.1.

The water quality parameters Temperature, pH, Salinity, DO, BOD, Total suspended
solids, Turbidity, Nitrite-N, Nitrate-N, Total Nitrogen, Total phosphorus, Inorganic
phosphate were analyzed onboard at site by Indomer. The other water quality
parameters colour, odour, Total Dissolved Solids (TDS) and heavy metals on
Cadmium, Lead, Mercury, Zing, Iron, Arsenic, Copper, Chromium, Oil and grease and
Total Petroleum Hydrocarbons and sediment quality parameters viz. Organic matter,
Total phosphorous, Total Nitrogen, Calcium carbonate, Texture and heavy metals on
Cadmium, Lead, Total Chromium, Mercury, Phenolic compounds and Total Petroleum
Hydrocarbons were analyzed by Creative Engineers and Consultants, Chennai,
accredited by National Accreditation Board for Laboratory (NABL) where as the third
season was analyzed by Indomer which received subsequently accreditation by

National Accreditation Board for Laboratory (NABL).

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
Port Master Plan - Phase III facilities Page 7.2



an

The details of the studies carried out in the coastal region on physical, chemical and
biological aspects are explained below. The method of collection and analysis
protocols are given in Annexure IL.

Table 7.1. Measurement locations and details (Three seasons)

Stn. No Water depth Measurement

(m) level*
S1 14.0 S B
S2 8.0 S B
S3 15.0 S B
S4 14.0 S B
S5 17.0 S B
S6 16.0 S B
S7 10.0 S B

*S=surface; B=bottom

7.3. Physical parameters

Bathymetry

The bathymetry chart was prepared by taking the datum in WGS 84 spheroid in
1:10000 scale. The maps are prepared in UTM co-ordinates (Zone 44) and
supplemented by geographical co-ordinates (latitudes and longitudes in degrees,
minutes and seconds). The bathymetry chart covering an area of Port Basin and
Approach channel as shown in Fig. 7.2. The bathymetry survey was conducted in
February 2016. The depths are presented in 50 m x 50 m grid with respect to Chart

Datum (CD). The maximum depth of 19 m was noticed in basin area.
Tide

The tides near study area is semi diurnal with an average spring tidal range of 1.0

m and a neap tidal range of 0.4 m. The various tide levels with respect to Chart

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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Datum (CD) for Chennai region as presented in Surveyor General of India

publications are given below:

Mean High water Spring : 115m
Mean High Water Neap 084 m
Mean Sea Level . 065m
Mean Low Water Neap 043 m
Mean Low Water Spring 014 m

Wave

The data compiled based on the ship observed deep-water waves over the region
between the latitude 10°N - 15°N, and longitude 80°E - 85°E is considered. The
occurrence of predominant wave characteristics is presented in Table 7.2. It is
observed that the significant wave heights varied from 0.5 m to 1 m during
February to April, from 1 m to 3.0 m during May to September and from 1mto2 m
during rest of the year. The zero crossing periods of the waves varied between 5
and 8 s. The project area is located on the region which is significantly influenced
during the northeast monsoon. The wave climate remains rough from May to
November. The occurrence of storms and depressions during northeast monsoon

often increases the wave activity in this region.

Table 7.2. Monthly wave characteristics off Chennai

Month Hs (m) Tz (s)
January 1.0-15 5-7
February 05-10 5-6
March 0.5-1.0 5-6
April 05-1.0 5-6
May 1.0-25 5-7
June 10-25 5-8
July 1.0-25 5-6
August 10-30 5-6
September 1.0-25 5-6
October 05-20 5-6

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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INDOMER
Month Hs (m) Tz (s)
November 1.0-20 5-6
December 1.0-20 5-6

Current

At a distance 750 m from shore, the current speed persisted between 0.02 and 0.20
m/s. The current direction reversed with tides. At a distance 1500 m from shore, the
current speed persisted between 0.03 and 0.25 m/s. The current direction remained

within the sector of N and E.

It shows that, in general the currents are moderate and has the major influence of
wind followed by tides. The wind appears to have significant impact on the direction
of flow. The currents flow parallel to the coastline, with a slight tendency towards the
shore. Shoreward tendency is normally observed during rough seas due to mass

transport by waves and shoreward wind.

Salinity and temperature

The available literature (Rao, 1995 on annual variation for the offshore region
indicates that the temperature varies between 27° C in December and 30° C in May
(Table 7.3). During southwest monsoon period (June-September), no wide

fluctuation in temperature was observed.

The available literature (Wyrtki, 1971) on annual variation of surface salinity for this
offshore region indicates that the salinity values ranged between 32.3 ppt and 34.5
ppt over different months of the year. The vertical salinity gradient is not relevant in
shallow coastal waters off Minjur (Chennai) and also no appreciable density

stratification can be expected in this region.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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Table 7.3. Monthly distribution of salinity and sea surface temperature

Littoral Drift

Temperature Salinit
Month ) op)

January 27.0 320
February 27.0 320
March 27.5 34.0
April 29.0 34.0
May 30.0 34.0
June 29.0 34.0
July 28.0 345
August 28.0 345
September 28.0 335
October 28.0 335
November 28.0 33.0
December 27.0 33.0

The monthly volume of littoral drift at project region is shown in Table 7.4. The

sediment transport rates were high (>1.98 x 10> m3/month) in May and December. It

was lowest (< 0.75 x 105 m3/month) in March. The littoral drift was towards north

from April to October and towards south during the remaining months of the year.

The annual northerly transport is 0.98 x 106 m3/year and the annual southerly

transport is 0.51 x 106 m3/year. The net sediment transport is 0.47 x 10 ® m3/year.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the
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Table 7.4. Long shore sediment transport rate along Chennai coast

Month (m?l;ar:gxh)
January 155790
February 84199
March 7376
April -91894
May -198016
June -178516
July -125861
August -149160
September -157813
October -76053
November 68486
December 196906
(-) Transport in northerly direction

7.4. Seawater Quality - Pre monsoon, Post monsoon and Fair weather

The baseline data were collected for three seasons in order to prepare the
comprehensive EIA report, i.e. in February 2016 representing Pre Monsoon period,
September 2016 representing Post monsoon period and in March 2017 representing
Fair weather period. It is compared with the earlier data on seawater and seabed
sediment quality from the report prepared for the Coal berths proposed in Phase II
"Environmental Impact assessment for proposed additional coal berths CB3(9 MTPA)
& CB4 (9 MTPA), Ennore Port, Tamil Nadu" by Asian Consulting Engineers Private
Limited, New Delhi.

The details of the sampling locations are presented in Table 7.1 and shown in Fig. 7.1.

The analytical data for seawater quality is tabulated in Tables 7.5 and 7.6.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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Result

Temperature: Pre monsoon: The sea surface temperature varied from 27° C to 29° C

at all 7 locations. There was no significant variation in temperature with the distance

from the shore. Post monsoon: The temperature varied from 29° C to 31° C at all 7

locations. Fair weather: The sea surface temperature varied from 27° C to 29° C at all
7 locations. There was no significant variation in temperature with the distance from

the shore.

PH: Pre monsoon: The pH of the seawater samples varied from 7.91 to 8.08. The

result shows that the pH values lie within the range of normal sea water. Post
monsoon: The pH of the seawater samples varied from 7.81 to 8.08. The result shows
that the pH values lie within the range of normal sea water. Fair weather: The pH of
the seawater samples varied from 8.01 to 8.19. The result shows that the pH values

lie within the range of normal sea water.

Salinity: Pre monsoon: The estimated salinity values of the collected water samples

shows that it varied between 35.0 ppt and 36.0 ppt at all 7 locations. The results
indicate that the salinity range lie within the range of normal sea water. Post
monsoon: The estimated salinity of the collected water samples varied between 35.0
ppt and 37.0 ppt at all 7 locations. The results indicate that the salinity range lie
within the range of normal sea water. Fair weather: The estimated salinity values of
the collected water samples shows that it varied between 34.0 ppt and 35.0 ppt at all
7 stations. The results indicate that the salinity range lie within the range of normal

sea water.

Dissolved Oxygen (DO): Pre monsoon: DO values varied from 4.96 to 5.76 mg/| at

all locations. Post monsoon: Dissolved Oxygen values varied from 4.4 to 6.6 mg/I at

all locations. Fair weather: DO values varied from 5.3 to 6.8 mg/I at all locations.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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Biochemical Oxygen Demand (BOD): _Pre monsoon: The BOD values varied from

1.12 to 3.04 mg/l. The low BOD values indicate that oxidisable organic matter
brought to the near shore waters is effectively assimilated in coastal waters. The
narrow range of variation in BOD values indicate that the water column is well mixed
in the project area. The minimum value was observed at station S4 (bottom) and the

maximum was at S6 (bottom). Post monsoon: The BOD values varied from 1.8 to 2.4

mg/l. The low BOD values indicate that oxidizable organic matter brought to the near
shore waters is effectively assimilated in coastal water. The narrow range of variation
in BOD values indicate that the water column is well mixed in the project area. The
minimum value was observed at station S1, S4 and S6 (surface) and the maximum
was at S7 (surface and bottom). Fair weather: The BOD values varied from 1.4 to 2.2
mg/l. The low BOD values indicate that oxidizable organic matter brought to the near
shore waters is effectively assimilated in coastal waters. The narrow range of variation

in BOD values indicate that the water column is well mixed in the project area.

Nitrite-Nitrogen (No:-N), Nitrate -Nitrogen (NO3-N) and Total nitrogen: pre
monsoon: The concentration of nitrite (NO2-N), nitrate (NO3-N) and total nitrogen
observed were <0.01, <1.0 mg/l and <1.0 mg/| respectively at all 7 stations. Post
monsoon: The concentration of nitrite (NO2-N), nitrate (NO3-N) and total nitrogen
values varied from 0.02 — 0.12 mg/I, 0.44 — 1.63 mg/l and 0.6 - 1.8 mg/| respectively

at all 7 stations. Fair weather: The concentration of nitrite (NO2-N), nitrate (NO3-N)

and total nitrogen observed were ranged from 0.007-0.018 mg/I; 0.68-1.09 mg/I and
0.69-1.11 respectively at all 7 stations.

Total Suspended Solids: Pre monsoon: Total Suspended Solids in seawater originate

either from autochthonous (biological life) or allochthonus (derived from terrestrial

matter) sources. It varied from <2 mg/l to 12 mg/I at all 7 stations. Post monsoon:
Total Suspended Solids in seawater originate either from autochthonous (biological
life) or allochthonous (derived from terrestrial matter) sources. It varied from 2 mg/I

to 26 mg/l at all 7 stations. Fair weather: Total Suspended Solids in seawater

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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originate either from autochthonous (biological life) or allochthonus (derived from

terrestrial matter) sources. It varied from 4.4-15.6mg/I at all 7 stations.

Trace metal concentration

Concentrations of trace metals in water are often close to the background level due
to their efficient removal from the water column through hydrolysis and adsorption
by suspended particulate matter. Hence, bottom sediments serve as an ultimate sink
for several trace metals and their analyses can serve as useful indicator of metal
pollution. The nominal presence of trace metals, which occur in seawater, are found
to be necessary to promote growth of marine organisms. The concentration levels of
Cadmium, Lead, Chromium and Mercury measured at all 7 locations across the depth

are presented in Table 7.6.

Cadmium (Cd): Pre monsoon: The total cadmium concentration in the study region

was found to be < 0.01 mg/I at all 7 locations. Post monsoon: In the study region

cadmium concentration was <0.01 mg/| at all 7 locations. Fair weather: The total
cadmium concentration in the study region was found to be <0.01 mg/| at all 7

locations.

Chromium (Cr): Pre monsoon: The total chromium concentration in the study region

was found to be < 0.05 mg/I at all 7 locations. Post monsoon: In the study region

chromium concentration was <0.05 mg/| at all 7 locations. Fair weather: The total
chromium concentration in the study region was found to be <0.01 mg/I at all 7

locations.

Mercury (Hg): Pre monsoon: The concentration of mercury was found to be <0.002

mg/| at all 7 locations. Post monsoon: The concentration of mercury was found to be

<0.002 mg/I at all 7 locations. Fair weather: The concentration of mercury was found

to be <0.001 mg/I at all 7 locations.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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Lead (pb): Pre monsoon: The lead concentration found to be <0.02 mg/I at all 7

locations. Post monsoon: The lead concentration found to be <0.02 mg/I at all 7

locations. Fair weather: The lead concentration found to be <0.01 mg/l at all 7

locations.

Copper (Cu): Pre monsoon: The copper concentration in the study region was found

to be < 0.02 mg/| at all 7 locations. Post monsoon: In the study region chromium

concentration was <0.02 mg/l at all 7 locations. Fair weather: The copper

concentration in the study region was found to be < 0.01 mg/I at all 7 locations.

Arsenic (As): Pre monsoon: The arsenic concentration in the study region was found

to be <0.01 mg/l at all 7 locations. Post monsoon: In the study region arsenic

concentration was <0.01 mg/l at all 7 locations. Fair weather: The arsenic

concentration in the study region was found to be < 0.01 mg/I at all 7 locations.

Zinc (Zn): Pre monsoon: The zinc concentration varied from 0.09 to 0.18 mg/I at all

7 locations. Post monsoon: The zinc concentration varied from 0.11 to 0.25 mg/I at all

7 locations. Fair weather: The zinc concentration varied from 0.07 to 0.11 mg/I at all 7

locations.

Iron (Fe): Pre monsoon: The iron concentration varied from <0.02 to 0.11 mg/| at all

7 locations. Post monsoon: The iron concentration varied from 0.01 to 1.16 mg/I at all

7 locations. Fair weather: The iron concentration varied from 0.11 to 0.21 mg/I at all 7

locations.

Oil and grease as (CsHsOH): The concentration of oil and grease was found to be
<2.0 mg/I at all 7 locations during Pre monsoon, Post monsoon and Fair weather

seasons.

Total Petroleum Hydrocarbons: In the study area the dissolved and dispersed
Petroleum hydrocarbons was found to be <0.1 mg/| at all 7 locations during pre

monsoon, post monsoon and Fair weather seasons.
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Table 7.5. Sea Water Quality
T?fg)p ’ S;';Sgy (I—Clgzlz:w) Odour Dissoltlczztjlsolids pH su;oet:cljed Tl;'(leiSi)ty
(mg/I) solid (mg/l)
Stations
Pre | Post Fair Pre | Post | Fair | Pre | Post Fair Pre Post Fair Pre Post Fair Pre | Post Fair Pre Post Fair Pre Post Fair
mon | mon | weather [ mon | mon | weat | mon | mon | weather | mon | mon | weather | mon mon | weather | mon | mon | weather | mon | mon | weather | mon | Mon | weather
soon | soon soon | soon | her | soon |soon soon | soon soon soon soon | soon soon | soon soon | soon
S | 290 |29.0| 280 350 | 36 | 340 | <20 | <10 <20 * * * 39760 | 36640 | 39820 | 791 | 7.96 8.01 4.0 8.0 44 <10 | 58 11
> B | 280 |290| 270 360 | 36 | 350 | <20 | 12 <20 * * * 38890 | 37860 | 39820 | 794 | 7.82 8.07 8.0 9.0 8.4 20 83 33
S | 280 |300]| 290 350 | 36 | 340 | <20 | 12 <20 * * * 39080 | 37150 | 39100 | 799 | 7.94 8.12 12.0 | 100 6.4 <10 | 65 2.8
> B | 270 | 29.0 | 270 360 | 36 | 350 | <20 | 15 <2.0 * * * 40540 | 37100 | 39090 | 7.95 | 7.89 8.09 3.0 20.0 114 2.0 15.2 4.5
S | 280 |300]| 280 350 | 36 | 340 | <20 | <10 <2.0 * * * 39130 | 37790 | 39150 | 8.08 | 7.99 8.08 <20 8.0 5.2 <10 | 49 15
>3 B | 280 |29.0| 280 360 | 36 | 350 | <20 | 15 <20 * * * 37660 | 37680 | 39140 | 8.04 | 7.81 8.10 2.0 10.2 10.4 <10 | 82 52
S| 280 | 30 29.0 360 | 37 | 350 | <20 | <10 <2.0 * * * 39190 | 37080 | 39200 | 8.03 | 8.05 8.19 3.0 7.0 6.4 2.0 5.1 2.8
> B | 270 | 29 27.0 36.0 | 37 | 350 | <20 | <10 <20 * * * 39080 | 37960 | 39190 | 8.03 | 7.93 8.12 <20 | 130 15.6 3.0 8.3 4.9
S| 290 | 30 29.0 350 | 37 | 340 | <20 | <10 <2.0 * * * 38960 | 37940 | 39010 | 7.92 | 8.08 8.07 <2.0 9.0 6.4 <10 | 67 18
> B | 280 | 29 28.0 360 | 35 350 | <20 | 12 <20 * * * 39390 | 39210 | 39020 | 7.96 | 7.89 8.09 4.0 26 11.2 <10 | 122 6.5
S |1290 | 31 29.0 360 | 36 | 350 | <20 | <10 <2.0 * * * 40510 | 37890 | 40640 | 7.95 | 8.04 8.12 4.0 20 6.2 <10 | 07 32
> B | 280 | 30 28.0 360 | 36 | 350 | <20 | <10 <2.0 * * * 39910 | 37110 | 40650 | 7.94 | 8.01 8.11 <2.0 9.0 11.6 <10 | 12 6.2
S| 290 | 30 28.0 350 | 35 350 | <2.0 | <10 <20 * * * 39650 | 37860 | 39680 | 8.01 | 8.02 8.06 2.0 6.0 4.6 <10 | 22 16
> B | 280 | 29 27.0 360 | 36 | 350 | <2.0 | <10 <20 * * * 39720 | 37220 | 39710 | 7.99 | 8.02 8.09 12.0 3.0 9.6 <10 | 18 5.5
*Agreeable
Continue:--
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Table 7.5. Sea Water Quality
DO BOD (mg/Il) NO2-N NOs-N Total Nitrogen Sulphate
(mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Stations | pre | post Fair Pre | Post Fair Pre | Post | Fair | Pre | Post | Fair | Pre | Post| Fair Pre | Post Fair
mon | mon | weather | mon | mon | weather | mon | Mon | weather | mon | mon | Weat | mon | mon | weather | mon | mon | weather
soon | soon soon | soon soon | soon soon | soon | Me" | soon |soon soon | soon

S 5.28 6.0 5.6 208 | 18 21 <0.01 | 0.06 | 0012 | <1.0| 087 [109| <10 | 10 1.11 1708 | 2426 | 1395.2

>t B 5.12 48 5.5 128 | 20 2.0 <0.01 | 0.07 | 0009 | <10| 119 {103 | <10 | 14 1.05 1637 | 2269 | 14254

S 5.12 6.4 5.9 160 | 22 2.1 <0.01| 005 | 0011 | <10| 163 [ 093 | <10 | 18 0.95 1673 | 2143 | 1315.7
> B | 496 5.2 53 208 | 20 19 <0.01 | 0.03 | 0009 | <10| 113 |085| <1.0 | 13 0.87 1237 | 2316 | 1406.8
S 5.28 6.6 6.4 176 | 20 2.0 <0.01 | 005 | 0014 | <10| 106 | 104 | <10 | 12 1.08 2356 | 2074 | 14982
>3 B 5.12 44 6.1 224 | 22 19 <0.01| 011 | 0.008 | <1.0| 081 [ 096 | <10 | 1.0 0.97 2097 | 2154 | 1386.5
S 5.44 6.5 6.8 160 | 18 2.2 <0.01 | 0.04 | 0018 | <1.0| 044 (089 | <10 | 06 0.91 2144 | 2177 | 14976
> B 5.28 48 6.0 112 | 22 2.1 <0.01| 005 | 0012 | <10| 05 |[109| <10 | 06 1.11 1897 | 1993 | 1568.5
S 5.12 5.6 6.3 192 | 20 2.0 <0.01| 0.05 | 0.011 | <1.0| 056 |[105| <1.0 | 0.7 1.06 1991 | 2062 | 1435.2
> B 5.12 48 6.3 160 | 22 19 <0.01 | 012 | 0.011 | <10| 088 | 087 | <1.0 | 11 0.89 2050 | 2051 | 13964
S 5.76 6.3 6.5 224 | 1.8 2.0 <0.01 | 0.03 | 0.010 | <1.0| 075 [ 078 | <1.0 | 0.8 0.82 2026 | 2143 | 1406.8
>0 B 5.60 5.6 6.2 304 | 20 19 <0.01| 0.02 | 0011 | <1.0| 084 | 068 | <10 | 09 0.69 2886 | 2269 | 15129
S 5.60 5.6 5.8 176 | 24 15 <0.01 | 0.03 | 0.008 | <1.0| 075 [ 085 | <1.0 | 09 0.86 2026 | 2316 | 12895
> B 5.44 5.8 5.6 160 | 24 14 <0.01 | 0.02 | 0.007 | <1.0| 063 [ 070 | <1.0 | 0.7 0.71 2168 | 2074 | 13982
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Table 7.6. Concentration of Heavy Metals, Phenol and Petroleum Hydrocarbons in seawater
Heavy metals (mg/I)
Cadmium as Cd Chromium as Cr Lead as Pb Mercury as Hg Zinc as Zn
Stations
Pre Post . Pre Post . Pre Post ) Pre Post . Pre Post .
mon mon ey mon mon ety mon mon ety mon mon s mon mon s
soon soon weather soon soon weather soon soon weather soon soon weather soon soon weather
S | <001 | <001 | <001 | <005 | <0.05| <001 |<002 | <002 | <001 | <0002 | <0.002 | <0.001 | 012 | 022 | 0.0
>t B | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0.002 | <0001 | 013 | 016 | 011
S | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0.002 | <0001 | 014 | 025 | 009
> B | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0.002 | <0001 | 013 | 021 | 0.09
S | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0.002 | <0001 | 012 | 018 | 011
>3 B | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0002 | <0001 | 011 | 014 | 0.0
S | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0002 | <0001 | 009 | 023 | 009
> B | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0.002 | <0001 | 018 | 025 | 011
S | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0.002 | <0001 | 014 | 022 | 0.0
> B | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0.002 | <0001 | 014 | 019 | 007
S | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0.002 | <0001 | 013 | 023 | 007
>0 B | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0.002 | <0001 | 014 | 024 | 007
S | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <002 | <001 | <0002 | <0002 | <0001 | 011 | 019 | 011
> B | <001 | <001 | <001 | <005 | <005 | <001 | <002 | <0.02 | <001 | <0002 | <0.002 | <0.001 | 015 | 011 | 0.09
Continue....
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Table 7.6. Concentration of Heavy Metals, Phenol and Petroleum Hydrocarbons in seawater
Heavy metals (mg/l) Oil and grease as Total Petroleum
Iron as Fe copper as Cu Arsenic as As CeHsOH(mg/) Hydrocarbons (ug /)
wtations Pre | Post I Pre Post LT Pre Post I Pre | Post L Pre Post I
mon | mon weather mon mon weather mon mon weather mon | mon weather mon Mon weather
soon | soon soon soon soon | soon soon | soon soon soon
S 0.10 | 0.23 0.18 <0.02 <0.02 <0.01 <0.01 | <0.01 <0.01 <2.0 <20 <20 <0.1 <0.1 <01
>t B 0.09 | 0.09 0.17 <0.02 <0.02 <0.01 <0.01 | <0.01 <0.01 <2.0 <20 <20 <0.1 <0.1 <01
S 0.09 | 0.17 0.21 <0.02 | <0.02 <0.01 <0.01 | <0.01 <0.01 <20 | <20 <2.0 <0.1 <0.1 <0.1
> B 011 | 0.24 0.21 <0.02 <0.02 <0.01 <0.01 | <0.01 <0.01 <2.0 <20 <20 <0.1 <0.1 <01
< S <?_'0 0.21 0.18 <0.02 <0.02 <0.01 <0.01 | <0.01 <0.01 <2.0 <20 <20 <0.1 <0.1 <01
B 0.08 | 116 0.16 <0.02 <0.02 <0.01 <0.01 | <0.01 <0.01 <2.0 <20 <20 <0.1 <0.1 <01
S 0.08 | 0.05 0.19 <0.02 <0.02 <0.01 <0.01 | <0.01 <0.01 <2.0 <20 <20 <0.1 <0.1 <01
> B 0.10 | 0.12 0.17 <0.02 | <0.02 <0.01 <0.01 | <0.01 <0.01 <20 | <20 <2.0 <0.1 <0.1 <0.1
S 0.03 | 0.09 0.20 <0.02 | <0.02 <0.01 <0.01 | <0.01 <0.01 <20 | <20 <2.0 <0.1 <0.1 <0.1
> B 0.06 | 0.73 0.15 <0.02 | <0.02 <0.01 <0.01 | <0.01 <0.01 <20 | <20 <2.0 <0.1 <0.1 <0.1
S 0.02 | 0.09 0.16 <0.02 <0.02 <0.01 <0.01 | <0.01 <0.01 <2.0 <20 <20 <01 <0.1 <0.1
>0 B 0.04 | 0.01 0.11 <0.02 <0.02 <0.01 <0.01 | <0.01 <0.01 <2.0 <20 <20 <0.1 <01 <0.1
S 0.02 | 0.01 0.13 <0.02 <0.02 <0.01 <0.01 | <0.01 <0.01 <2.0 <20 <20 <01 <0.1 <0.1
> B 0.04 | 015 0.14 <0.02 | <0.02 <0.01 <0.01 | <0.01 <0.01 <20 | <20 <2.0 <0.1 <0.1 <0.1
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7.5. Sea Water Quality - Earlier study

Seawater and Sediment sampling locations are shown in Fig. 7.3. The analytical
data of the quality of water are tabulated in Table 7.7, Table 7.8 and Table 7.9 in

Monsoon, Post Monsoon seasons and Pre monsoon Season.

During the Monsoon Season, the observed pH value was in the range of 7.36 - 7.88.
The salinity ranged from 32.1 — 34.0 ppt, the lowest value was near Ennore Creek, at
which the water from the Kosasthalaiyar river and Buckingham Canal meets the Bay
of Bengal. The concentration of D.O. ranged from 4.38 — 6.39 mg/| and it was the
lowest near Ennore Creek. The value of BOD was high near Ennore Creek, when
compared with other locations. Similar trend was observed during Post Monsoon

and Pre Monsoon seasons also.

Poly Aromatic Hydrocarbons (PAHs) namely, acenaphthylene, bromo-naphthalene,
acenaphthene, fluorene, pyrene, benzo(a)pyrene, dibenzo(a,h)anthracene and indeno

(1,2,3) pyrene were found to be below detectable range of 0.1 ug/! in all the seasons.

During the Post Monsoon Season, the pH was in the range of 7.81 — 8.07 and the
salinity ranged from 34.8 — 35.9 ppt. The concentration of D.O. ranged from 5.48 -
6.72 mg/I. The value of BOD was high near Ennore Creek (3.1 mg/l), when compared
with other locations due to the contamination of Ennore Creek area with untreated
sewage. During Pre Monsoon Season, the salinity was observed to be in the range of

34.9 - 36.0 ppt and D.O. was in the range of 5.11 — 6.55mg/I.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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Table 7.7. Sea Water Quality Monitoring Results for Monsoon Season
S. No. Parameter Unit SWS-1 | SWS-2 | SWS-3 | SWS-4 | SWS-5 | SWS-6 | SWS-7
1 Color Hazen <20 <20 <2.0 <2.0 <20 <20 <2.0
2 pH - 7.88 7.36 7.81 7.92 7.81 7.66 7.86
3 Salinity ppt 322 321 333 341 34.9 34.8 34.0
4 Dissolved Oxygen mg/! 4.38 6.11 5.58 6.39 5.67 6.00 5.49
5 Oil & Grease mg/! <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0
6 PAH mg/! <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
7 BOD mg/I 13 21 3.2 21 29 19 4.8
8 Chlorophyll mg/m3 0.9 0.6 0.8 0.7 0.6 0.7 0.6
Source: EFIA report for CB3 & CB4, ACE, 2014
Table 7.8. Sea Water Quality Monitoring Results for Post Monsoon Season
S.No. Parameter Unit SWS-1 | SWS-2 | SWS-3 SWS-4 | SWS-5 | SWS-6 | SWS-7
1 Color Hazen <20 <20 <2.0 <20 <20 <20 <2.0
2 pH - 8.01 7.81 7.97 8.04 7.84 7.88 7.91
3 Salinity ppt 34.8 351 353 35.9 35.5 35.2 35.9
4 Dissolved Oxygen mg/I 5.52 5.64 6.04 5.84 5.48 6.72 6.00
5 Oil & Grease mg/I <40 <40 <40 <4.0 <40 <40 <40
6 Mercury mg/I <0.001 | <0.001 | <0001 | <0.001 | <0.001 | <0.001 | <0.001
7 PAH mg/I <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
8 BOD mg/I 31 19 23 2.2 1.8 15 17
9 Chlorophyll mg/m3 11 0.7 0.9 1.0 04 0.7 0.8
Source: EFIA report for CB3 & CB4, ACE, 2014
Table 7.9. Sea Water Quality Monitoring Results for Pre Monsoon Season
S.No. Parameter Unit SWS-1 SWS-2 SWS-3 SWS-4 SWS-5 SWS-6 SWS-7
1 Color Hazen <2.0 <20 <20 <20 <20 <20 <20
2 pH - 791 8.07 7.86 7.94 7.88 7.81 7.95
3 Salinity Ppt 34.1 338 34.9 35.9 354 35.8 36.0
4 Dissolved Oxygen mg/I 5.11 5.32 5.98 6.03 5.67 6.55 5.94
5 Oil & Grease mg/I <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0
6 Mercury (as Hg) mg/I <0.001 | <0.001 | <0.001 | <0.001 | <0.001 <0.00 <0.00
1 1
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S.No. Parameter Unit SWS-1 SWS-2 SWS-3 SWS-4 SWS-5 SWS-6 SWS-7
7 PAH mg/I <0.1 <0.1 <01 <0.1 <0.1 <0.1 <0.1
8 BOD mg/! 4.8 3.9 3.2 29 27 1.8 1.9
9 Chlorophyll mg/m?3 0.8 11 0.9 1.2 0.7 1.0 11

Source: EFIA report for CB3 & CB4, ACE, 2014

7.6. Seabed Sediment Quality - Pre monsoon, Post monsoon and Fair weather

The baseline data were collected for three seasons in order to prepare the
comprehensive EIA report, i.e. in February 2016 representing Pre monsoon period,
September 2016 representing Post monsoon period and in March 2017 representing
the Fair weather period. It is compared with the earlier data on seawater and seabed
sediment quality from the report prepared for the Coal berths proposed in Phase II
"Environmental Impact assessment for proposed additional coal berths CB3(9 MTPA)
& CB4(9 MTPA), Ennore Port, Tamil Nadu" by Asian Consulting Engineers Private
Limited, New Delhi.

The sampling locations are shown in Fig. 7.1. Analyses of seabed sediment texture

and physico-chemical properties are given in Table 7.10.

Organic Matter: Pre monsoon: The Organic Matter content in the sediments varied

from -0.03 to 0.45 % at all 7 locations. The minimum was recorded at S6 while the

maximum was recorded at S7. Post monsoon: The Organic Matter content in the

sediments varied from 0.22 to 0.85 % at all 7 locations. The minimum was recorded
at S7 while the maximum was recorded at S5. Fair weather: The Organic Matter
content in the sediments varied from 0.28 to 0.40 % at all 7 locations. The minimum

was recorded at S7 while the maximum was recorded at S5.

Calcium Carbonate: Pre monsoon: The carbonate content in the sediments varied

from 8.2 to 11.2 % at all 7 locations. The minimum was recorded at stn. S3 while the

Section 7
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maximum was recorded at S6. Post _monsoon: The carbonate content in the

sediments varied from 10.8 to 12.7 % at all 7 locations. The minimum was recorded
at stn. S2 and S5 while the maximum was recorded at S4. Fair weather: The carbonate
content in the sediments varied from 8.2 to 10.3 % at all 7 locations. The minimum

was recorded at stn. S2 while the maximum was recorded at S7.

Total Nitrogen: Pre monsoon: Total nitrogen concentration ranged from 0 to 80.5

mg/kg. The minimum (0 mg/kg) was recorded at stns. S3, S4, S5 and S6 while the

maximum (80.5 mg/kg) was recorded at stn.S7. Post monsoon: Total nitrogen

concentration ranged from 44.7 to 188 mg/kg. The minimum was recorded at stn. S6
while the maximum 188 mg/kg was recorded at stn.S2. Fair weather: Total nitrogen
concentration ranged from 324 to 56.1 mg/kg. The minimum was recorded at

stns.S5 and while the maximum was recorded at stn. S6.

Total Phosphorus: Pre monsoon: Total phosphorus concentration ranged from 0.23

to 1.84 mg/kg. The minimum (0.23 mg/kg) was recorded at S4 while the maximum

(1.84 mg/kg) was recorded at S3. Post monsoon: Total phosphorus concentration

ranged from 0.41 mg/kg to 1.24. The minimum was recorded at S7 while the
maximum 1.24 mg/kg was recorded at S1. Fair weather: Total phosphorus
concentration ranged from 0.72 to 1.30 mg/kg. The minimum was recorded at S3,

while the maximum was recorded at S7.

The concentration of lead, cadmium, mercury, total chromium, oil & grease, phenol

and total petroleum hydrocarbons in bottom sediments are presented in Table 7.10.

Lead (Pb): Pre monsoon: The lead concentration of the study area varied from 5.68

to 7.02 mg/kg at all 7 locations. Post monsoon: The lead concentration of the study

area ranged from 7.9 to 13.6 mg/kg. The minimum was recorded at S3 while the

maximum was recorded at S4. Fair weather: The lead concentration of the study area
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ranged from 5.34 to 6.88 mg/kg at all 7 locations. The minimum was recorded at S1

while the maximum was recorded at S4.

Cadmium (Cd): Pre monsoon: The concentration of cadmium in the study region

varied from 0.73 to 1.1 mg/kg at all 7 locations. Post monsoon: The concentration of

cadmium in the study region varied from 1.28 to 2.41 mg/kg at all 7 locations. Fair
weather: The concentration of cadmium in the study region varied from 0.68 to 1.01

mg/kg at all 7 locations.

Mercury (Hg): Pre monsoon: The concentration of mercury in the study area was

found below detectable level at all 7 locations. Post monsoon: The concentration of

mercury in the study area was found below detectable level at all 7 locations. Fair
weather: The concentration of mercury in the study area was found below detectable

level (<0.05) at all 7 locations.

Total Chromium (Cr): Pre monsoon: The concentration of total chromium in the

study area varied between 42.1 and 68.3 mg/kg at all 7 locations. Post monsoon: The
concentration of total chromium in the study area varied between 21.80 and 36.30
mg/kg at all 7 locations. Fair weather: The concentration of total chromium in the
study area varied between 38.6 and 62.9 mg/kg at all 7 locations. The minimum was

recorded at S1 while the maximum was recorded at S4.

Phenolic compounds: Pre monsoon: The concentration of Phenolic compounds in

the study area was found below detectable level at all 7 locations. Post monsoon:

The concentration of Phenolic compounds in the study area was found below
detectable level (1.0 mg/kg) at all 7 locations. Fair weather: The concentration of
Phenolic compounds in the study area was found below detectable level (<0.5

mg/kg) at all 7 locations.
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Total Petroleum hydrocarbons: Pre monsoon: Total petroleum hydrocarbons were

found below detectable level at all 7 locations. Post monsoon: Total petroleum

hydrocarbons were found below detectable level at all 7 locations. Fair weather: Total
petroleum hydrocarbons were found below detectable level (<0.5 mg/kg) at all 7

locations.

The concentrations of heavy metals, phenols and petroleum hydrocarbons in the
sediment samples showed extremely low values in the open sea. It indicates that

there is no accumulation of pollutants and there is no contamination in sediment.
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Table 7.10 Seabed Sediment Quality

,\1’ Parameter Unit SSS-1 SSS-2 SSS-3 | SSS-4 | SSS-5 | SSS-6 SSS-7
Pre monsoon 0.32 0.24 -0.12 0.08 0.19 -0.03 0.45
1 | Organic matter Post monsoon % 045 0.82 042 0.36 0.85 0.27 0.22
Fair weather 0.32 0.39 0.29 031 04 0.31 0.28
Pre monsoon 1.23 146 1.84 0.23 0.38 0.49 0.33
2 | Total phosphorus | Post monsoon mg/kg 1.24 0.98 1.18 0.52 0.80 0.80 041
Fair weather 1.09 121 13 0.98 0.86 0.86 0.72
Pre monsoon - 26.9 0.0 0.0 0.0 0.0 80.5
3 | Total nitrogen Post monsoon mg/kg 526 188 79.0 79.8 165 447 524
Fair weather 42.2 515 49.2 45.6 324 56.1 423
Pre
25.61 57.45 51.82 6.80 10.36 12.16 473
monsoon
% by
Sand | Post Mass | 177 | 535 | 277 |3474| 2827 | 546 | 5349
monsoon
Fair weather 75.20 63.53 7262 | 6213 | 7272 39.29 89.84
4 | Texture
Pre 6190 | 462 | 886 |3065| 7306 | 7253 | 80.09
monsoon % by
Mass
Clay | Post 5610 | 4439 | 4948 | 3682 | 3553 | 90.14 | 2008
monsoon
Fair weather - - - - - - -
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,\1’ Parameter Unit SSS-1 SSS-2 SSS-3 | SSS-4 | SSS-5 SSS-6 SSS-7
Pre
12.50 37.93 39.32 | 6255 | 16.58 15.31 15.17
monsoon
. % by
Silt Post Mass 42.13 50.26 4775 | 2844 | 36.21 4.40 2643
monsoon
Fair weather 18.04 26.79 3.76 7.75 8.44 49.37 5.15
Pre monsoon 9.5 8.8 8.2 9.1 10.2 11.2 9.1
H 0,
5 | Calcium Post monsoon % by 12.5 108 | 114 | 127 | 108 | 115 124
carbonate Mass
Fair weather 8.5 8.2 9.1 9.6 8.5 9.6 10.3
Pre monsoon BDL BDL BDL BDL BDL BDL BDL
Phenolic Post monsoon BDL BDL BDL BDL BDL BDL BDL
6 mg/kg
compounds
Fa h BDL BDL BDL BDL BDL BDL BDL
air weather (<0.5) | (<0.5) | (<0.5) | (<0.5)| (<0.5) | (<0.5) | (<0.5)
Pre monsoon 1.1 0.87 0.73 1.06 0.95 0.83 0.91
7 | Cadmium Post monsoon mg/kg 241 1.67 1.28 191 1.82 231 1.56
Fair weather 0.98 0.86 0.68 1.01 0.98 0.85 0.82
Pre monsoon 5.68 6.63 5.96 7.02 6.97 5.76 6.65
8 |Lead Post monsoon mg/kg 9.6 121 7.9 13.6 10.6 124 8.8
Fair weather 5.34 6.54 5.87 6.88 6.72 5.69 6.56
9 |Total chromium Pre monsoon mg/kg 421 53.2 45.6 68.3 61.2 443 54.5
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,\il)" Parameter Unit SSS-1 SSS-2 | SSS-3 | SSS-4 | SSS-5 | SSS-6 SSS-7

Post monsoon 28.50 36.30 | 3210 | 21.80 | 25.60 | 27.50 30.90

Fair weather 38.6 48.9 39.8 62.9 56.7 41.6 52.5

Pre monsoon mg/kg BDL BDL BDL BDL BDL BDL BDL

10 | Mercury Post monsoon BDL BDL BDL BDL BDL BDL BDL

Fair weather <0.05 <0.05 <0.05 | <0.05| <0.05 <0.05 <0.05

Pre monsoon BDL BDL BDL BDL BDL BDL BDL

11 Petroleum hydro | Post monsoon mg/kg BDL BDL BDL BDL BDL BDL BDL

carbon
Fair weather BDL BDL BDL BDL BDL BDL BDL
(<0.5) (<0.5) | (<0.5) | (<0.5)| (<0.5) | (<0.5) (<0.5)
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7.7. Seabed sediment Quality — Earlier study

The results of Sediment quality Monitoring were carried out using Van-veen grab
sampler for analysis of sediment texture and physic-chemical properties which

were given in Table 7.11, Table 7.12 and Table 7.13.

The textural analysis of the sediment in the study area showed clayey nature. The
samples along the Kamarajar Port breakwater (North of Northern Breakwater) were

loamy sand to sandy loam in nature.

In the Monsoon season, the observed pH value was in the range of 7.76 t08.12. The
phosphorous, TKN and Potassium concentration varied from 1.08 to2.67 mg/kg,

0.08% t00.17% by mass and 3.8 to 6.1 mg/kg respectively.

pH value observed during the Post Monsoon season was in the range of 7.95 to 8.89.
The Total Kjeldahl Nitrogen was in the range of 0.10 t00.21 % by mass. In the Pre
Monsoon season, the observed pH value was in the range of 7.90 t08.35. The TKN
and Potassium concentration varied from 0.11 to 0.18 % by mass and 3.8 to 5.9

mg/kg respectively.
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Table 7.11. Sediment Quality Monitoring Result in Monsoon Season
S.No. Parameter Unit SSS-1 | SSS-2 | SSS-3 | SSS-4 | SSS-5 | SSS-6 | SSS-7
1 pH - 8.10 8.12 8.08 7.76 791 7.86 7.78
2 Phosphorous mg/100gm 2.64 1.29 1.46 2.67 1.08 243 1.30
3 Total Kjeldahl Nitrogen % by Mass 0.11 0.12 0.08 0.17 0.13 0.10 0.09
4 Potassium mg/100gm 41 6.1 4.2 3.8 4.6 4.9 4.5
Sand % by Mass 14 35 13 12 44 27 74
5 Texture Clay % by Mass 10 47 11 15 29 43 16
Silt % by Mass 76 18 76 70 27 30 10
6 Particle Size(<0.002mm) % by Weight 10 47 11 15 29 43 16
7 Particle Size (2.0-0.05)mm % by Weight 14 35 13 12 44 27 74
8 g%%gﬁ:};ze (0.05- % by Weight | 76 18 76 70 27 30 10
Source: FIA report for CB3 & CB4, ACE, 2014
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Table 7.12. Sediment Quality Monitoring Result in Post Monsoon Season

S.No. Parameter Unit SSS-1 | SSS-2 | SSS-3 | SSS-4 | SSS-5 | SSS-6 | SSS-7

1 pH - 8.28 8.50 8.33 7.95 8.89 8.35 8.21

2 Phosphorous mg/100gm 211 1.58 2.05 1.98 2.15 1.98 1.73

3 Total Kjeldahl Nitrogen % by Mass 0.21 0.16 0.14 0.19 0.10 0.11 0.10

4 Potassium mg/100gm 3.2 5.7 51 4.6 4.1 5.2 3.9

Clay %by Mass 125 19.7 359 69.8 5.9 10.5 18.7

5 Texture Sand %by Mass 75.2 61.3 243 125 78.2 349 69.2

Silt %by Mass 123 19.0 39.8 17.7 15.9 54.6 121

6 Particle Size(<0.02mm) % by Weight 125 19.7 359 69.8 5.9 10.5 18.7

7 Particle Size (2.0-0.05)mm | % by Weight 75.2 61.3 243 125 78.2 349 69.2

8 Particle Size (0.05-0.02mm) | % by Weight 123 19.0 39.8 17.7 159 54.6 121

Source: FIA report for CB3 & CB4, ACE, 2014
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Table 7.13. Sediment Quality Monitoring Result in Pre Monsoon Season

S.No. Parameter Unit SSS-1 | SSS-2 | SSS-3 | SSS-4 | SSS-5 | SSS-6 | SSS-7
1 pH - 8.13 8.25 8.35 8.01 7.95 7.92 7.90

2 Phosphorous mg/100gm 243 1.58 171 2.32 133 149 1.32

3 Total Kjeldahl Nitrogen % by Mass 0.13 0.18 0.14 0.17 0.11 0.16 0.15
4 Potassium mg/100gm 3.8 5.9 4.8 4.1 4.3 4.5 4.8
Sand %by Mass 17 29 15 17 40 23 70
5 Texture Clay %by Mass 9 43 18 13 23 40 13
Silt %by Mass 74 28 67 70 63 63 17
6 Particle Size(<0.002mm) % by Weight 9 43 18 13 23 40 13
7 Particle Size (2.0-0.05mm) | % by Weight 17 29 15 17 40 23 70
8 Particle Size (0.05-0.02mm) | % by Weight 74 28 67 70 63 63 17

Source: FIA report for CB3 & CB4, ACE, 2014
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7.8. Biological parameters — Pre monsoon, Post monsoon and Fair weather

The biological parameters considered in the present study are Primary production,
phytoplankton biomass and population, zooplankton biomass and population, macro
benthic biomass and population carried out by Indomer for three seasons covering Pre
monsoon (February 2016), Post monsoon (September 2016) and Fair weather (March
2017). The sampling locations are shown in Fig. 7.4. The method of collection and

analysis are given in Annexure IL.

Results

Phytoplankton and primary productivity

Pre monsoon: Phytoplankton is the primary source of food in the marine environment.
The concentration and numerical abundance of the phytoplankton indicate the fertility
of a region. The plankton population depends primarily upon the nutrients present in
the sea water and the sunlight for photosynthesis. This primary production is an
important source of food for the higher organisms in the marine environment. The
measured primary productivity results are shown in Table 7.14. The results indicate that
the area is moderately productive and the values varied from 240 to 480 mgC/m3/day at

all locations. The recorded average value is 394 mgC/m3/day.

Various phytoplankton groups were observed and their percentage compositions are
shown in Table 7.15. The floral diversity fluctuated from 18 to 37 species at all sampling
stations (stns.S1 to S7). Bacilleriophyceae (Diatoms) formed the major group followed by
Dinophyceae (Dianoflagellates) and Cyanophyceae. Phytoplankton population analyzed
at various stations showed that their numerical abundance varied from 81 to 161 nos/I
at all sampling stations (Table 7.16). The highest phytoplankton population was

observed at stn.S6 and the minimum at stn.S4. The biomass varied from 42.7 to 85.6
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ml/100 m3. Lower value of biomass (42.7 ml/100 m3) was recorded at stn.S4 and the

maximum value of biomass (85.6 ml/100 m3) recorded at stn.S6 (Table 7.17).

Centrales (62.27%) of Diatoms was dominant in this region followed by Pennales
(19.30%), Dinophyceae (15.69%) and Cyanophyceae (2.74%). Chaetocerescarvicetuswas
the most dominant species with 12.58% also recorded all the sampling locations. The
other dominant species in this region were Asterionellasp. (10.34%) followed by
Skeletonemacastatum (4.23%), Chaetoceressp. (3.86%), Triceratiumrediculatum (3.24%),

Pleurosigmanormanii (3.36%), Ceratiumfurca (4.11%) and Prorocentrummicans (3.24%).

Based on the Primer software, the Shannon - Wiener (H') diversity clearly showed the
diverse nature of project area (3.909 — 4.520). The similarity in species composition and
abundance varied from 36.12% to 76.14% with an average similarity percentage of

56.80%.

Post monsoon: Phytoplankton is the primary source of food in the marine environment.

The concentration and numerical abundance of the phytoplankton indicate the fertility
of a region. The plankton population depends primarily upon the nutrients present in
the sea water and the sunlight for photosynthesis. This primary production is an

important source of food for the higher organisms in the marine food chain.

The measured primary productivity results are shown in Table 7.14. The results indicate
that the area is moderately productive and the values varied from 330 to 480 mg

C/m3/day at all locations. The recorded average value is 390 mg C/m3/day.

A total of 33 phytoplankton taxon were identified from the samples collected during this
survey (Table 7.15). The species composition fluctuated from 15 to 21 species at all

sampling stations (stns. S1 to S7). Bacilleriophyceae (diatoms) formed the major group
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followed by Dinophyceae (dianoflagellates) and Cyanophyceae. Phytoplankton
population analyzed at various stations showed that their numerical abundance varied
from 69 to 120 nos./I at all sampling stations (Table 7.16). The maximum phytoplankton
population was observed at stn. S7 and the minimum at stn. S3. The biomass varied
from 20.5 to 51.3 ml/100 m3. Lower value of biomass was recorded at stn. S3 and the

higher value of biomass recorded at stn. S6 (Table 7.17).

Centrales (50.95%-diatoms) was dominant in this region followed by Pennales (27.69%),
Dinophyceae (16.14%) and Cyanophyceae (5.22%). Thallassiothrix frauenfeldii (8.39%)
was the most dominant diatom species during the sampling period. The other dominant
species in this region were Chaetoceres carvicetus (7.19%), Ceratium furca (5.54%),
Trichodesmium erythraeum (5.22%), Asterionella sp. (4.91%), Triceratium rediculatum
(4.59%), Pleurosigma normanii (4.27%), Navicula sp. (4.11%), Coscinodiscus wailesii and

Nitzschia sp. (3.80%).

Based on the Primer software, the Shannon - Wiener (H’), diversity clearly showed the
diverse nature of the project area (2.70-3.15). The similarity in species composition and
abundance varied from 18.33% to 66.33% with an average similarity percentage of

13.54%.

Fair weather: Phytoplankton is the primary source of food in the marine environment.
The concentration and numerical abundance of the phytoplankton indicate the fertility
of a region. The plankton population depends primarily upon the nutrients present in
the sea water and the sunlight for photosynthesis. This primary production is an

important source of food for the higher organisms in the marine environment.
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The measured primary productivity results are shown in Table 7.14. The results indicate
that the area is moderately productive and the values varied from 390 to 480

mgC/m3/day at all locations. The recorded average value is 446 mgC/m3/day.

Various phytoplankton groups were observed and their percentage compositions are
shown in Table 7.15. The floral diversity fluctuated from 23 to 26 species at all sampling
stations (stns S1 to S7). Bacilleriophyceae (Diatoms) formed the major group followed by
Dinophyceae (Dianoflagellates) and Cyanophyceae. Phytoplankton population analyzed
at various stations showed that their numerical abundance varied from 101 to 149 nos/I
at all sampling stations (Table 7.16). The highest phytoplankton population was
observed at stns. S7 and the minimum at stns. S2. The biomass varied from 25.3 to 33.6
ml/100 m3. Lower value of biomass was recorded at stns. S2 and the maximum value of

biomass recorded at stns. S3 (Table 7.17).

Centrales (62.21%) of Diatoms was dominant in this region followed by Pennales
(26.03%) and Dinophyceae (11.76%). Thalassiosira subtilis was the most dominant
species with 9.13% also recorded all the sampling locations. The other dominant species
in this region were Bacillaria sp. (8.33%) followed by Bellerochea mellues (7.42%),
Odontella mobiliensis (7.19%), Rhizosolenia alata (6.28%), Asterionella sp. (5.25%) and
Coscinodiscus sp. (3.77%).

Based on the Primer software, the Shannon - Wiener (H’) diversity clearly showed the
diverse nature of project area (4.12-4.67). The similarity in species composition and

abundance varied from 58.2% to 80.8% with an average similarity percentage of 70.9%.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
Port Master Plan - Phase III facilities Page 7.32



. £

Zooplankton

Pre monsoon: The zooplankton diversity fluctuated from 30 to 40 species. Various

zooplankton groups and their percentage composition observed at various stations are
shown in Table 7.18. The zooplankton data indicated a high standing stock in the area of
observation. Zooplankton population analysis at sampling stations showed that their
numerical abundance varied from 115632 to 1061864 nos./100 m3 (Table 7.18). The
highest zooplankton population was observed at stn.S5 and the minimum at stn.S3. The
percentage occurrence of various groups varied from place to place. The zooplankton
biomass at collected sampling stations varied from 16.9 to 89.2 ml/100m3 and the

maximum value was observed at stn.S5. The minimum was observed at stn.S3.

The dominant zooplankton species were Acartiaerythraea(22.14% - 31.86%),Polychaete
larvae (0.28% - 8.42%),ParacalanusParvus (3.30% - 10.04%),Copepod nauplif0.37% -
11.11%), Crustacean nauplii4.27% - 17.11%),Evadne sp. (9.73% - 17.22%) and Oikopleura
sp. (2.95% - 8.79%)also recorded at all sampling stations.7intinnopsissp., Favella sp.,
Diphysissp., Sagittasp., Bivalve veliger larvae, Gastropods veliger larvae, Molluscan
eqggs,Acartia sp., Acrocalanus sp., Corycaeusdanae, Oithonabrevicornis, Brachyuran zoea,
Lucifer sp., Mysid larvae, Penilia sp. AndFisheggswere recorded at all stations with less

numbers.

The Shannon - Wiener (H') diversity clearly showed the rich diversity of the project area
(3.546 — 4.032). The similarity in species composition and abundance among station
varied from 72.73% - 85.50% with an average similarity percentage of 79.55%. The
dominance plot for all the stations showed sigma shaped curves indicating normal

condition of the environment.
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Post monsoon: The zooplankton diversity fluctuated from 18 to 22 species. Various

zooplankton groups and their percentage composition observed at various stations are
shown in Table 7.18. The zooplankton data indicated a high standing stock in the area
of observation. Zooplankton population analysis at sampling stations showed that their
numerical abundance varied from 42280 to 254558 nos./100 m3 (Table 7.18). The highest
zooplankton population was observed at stn. S5 and the minimum at stn. S3. The
percentage occurrence of various groups varied from place to place. The zooplankton
biomass at collected sampling stations varied from 31.4 to 79.3 ml/100m3 with the

maximum value observed at stn. S5 and the minimum at stn. S4.

Copepods were by far the most abundant group accounting for 48.02% (Calanoids
39.09%; Cyclopoids 4.70% and Harpacticoids 4.23%) of total zooplankton biomass.
Other common groups were Crustaceans (19.73%), Chordates (11.49%), Polychaetes
(6.20%), Tintinnids (5.65%), Chaetognaths (3.13%), Cnidarians (2.75%), Molluscans

(2.71%) and Bryozoans (0.31) as the reqular constituents in the survey areas.

The Shannon - Wiener (H' ) diversity clearly showed the rich diversity of the project
area (2.85 - 3.94). The similarity in species composition and abundance among station
varied from 32.46% - 65.93% with an average similarity percentage of 51.52%. The
dominance plot for all the stations showed sigma shaped curves indicating normal

condition of the environment.

Fair weather: The zooplankton diversity fluctuated from 30 to 37 species. Various
zooplankton groups and their percentage composition observed at various stations are
shown in Table 7.18. The zooplankton data indicated a high standing stock in the area
of observation. Zooplankton population analysis at sampling stations showed that their
numerical abundance varied from 115632 to 1061864 nos./100 m3 (Table 7.18). The

highest zooplankton population was observed at stns. S5 and the minimum at stns. S3.
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The percentage occurrence of various groups varied from place to place. The
zooplankton biomass at collected sampling stations varied from 47.0 to 65.9 ml/100m?3
and the maximum value was observed at stns. S3. The minimum was observed at stns.

S7.

The dominant zooplankton species were Acartia erythraea (13.2% - 21.5%), Copepod
nauplii (7.1% - 17.8%), Paracalanus Parvus (3.7% - 8.4%), Acartia sp. (2.7% - 5.4%),
Crustacean nauplii (2.3% - 8.3%), Favella sp. (1.7% - 6.3%) also recorded at all sampling

stations.

The Shannon - Wiener (H') diversity clearly showed the rich diversity of the project area
(3.96-4.31). The similarity in species composition and abundance among station varied
from 67.48% - 83.98% with an average similarity percentage of 74.23%. The dominance
plot for all the stations showed sigma shaped curves indicating normal condition of the

environment.

Benthos

Pre monsoon: Benthic faunal population in an environment depends on the nature of

the substratum and the organic matter content of the substratum. Subtidal benthos: The

total sub tidal benthic population recorded in this region was 1283 nos/m?collected
from sampling stations (stns. S1 — S7). Among the transects, the highest number of
benthic fauna was recorded at stn.S1 with 304 nos / m? and the lowest was at Stn.S4
with 128 nos / m2. The sub tidal benthic fauna was dominated by polychaete groups
with 1171 nos/m?followed by Amphipods (64 nos/m?) and Cumacea (48 nos/m?) (Table
7.19).
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Post monsoon: Benthic faunal population in an environment depends on the nature of

the substratum and the organic matter content of the substratum. Sub-tidal benthos:

The sediment characteristics of the study area showed fine sand. The total sub tidal
benthic population recorded in this region was 1536 nos./m? from sampling stations
(stns. S1 — S7). Among the stations, the highest number of benthic fauna was recorded
at stn. S7 with 304 nos./m? and the lowest at stn. S4 with 160 nos./m2. The sub tidal
benthic fauna was dominated by polychaete groups with 1240 nos./m? followed by

amphipods (174 nos./m2), cumaceans (72 nos/m2) and bivalves (48 nos./m?) (Table 7.19).

Fair weather: Benthic faunal population in an environment depends on the nature of the

substratum and the organic matter content of the substratum. Sub-tidal benthos: The

sediment characteristics of the study area showed fine sand. The total sub tidal benthic
population recorded in this region was 1136 nos/m? collected from sampling stations
(stns.S1-S7). The highest number of benthic fauna was recorded at stns. S1 with 192 nos
/ m? and the lowest was at stns. S4 with 128 nos / m2. The sub tidal benthic fauna was
dominated by polychaete groups with 736 nos/m? followed by crustacean (192 nos/m?),

bivalves (144 nos/m?) and gastropods (64 nos/m?) (Table 7.19).

Inference-Pre monsoon:

Phytoplankton: Based on the Primer software, the Shannon - Wiener (H') diversity clearly

showed the diverse nature of project area (3.909 — 4.520). The similarity in species
composition and abundance varied from 36.12% to 76.14% with an average similarity

percentage of 56.80%.
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Phytoplankton diversity indices calculated for Stations. S1 to S7

Stns.| S N D J! H'(log2) -Lambda’
S1 22 92 4.644 0.896 3.996 0.922
S2 22 90 4.667 0.926 4130 0.941
S3 22 103 4531 0.921 4106 0.938
S4 17 81 3.641 0.956 3.909 0.938
S5 28 142 5.448 0.923 4436 0.947
S6 28 161 5.313 0.940 4.520 0.952
S7 25 134 4.900 0.950 4413 0.951

S- Total number species (richness); N- total number of individuals; d- Margalef's richness

index; J'- Pielou's evenness index; H'- Shannon-Wiener diversity index; 1- Lambda'-

Simpons's diversity index.

Bray - Curtis similarity for Phytoplankton collection from different Locations

Dominance curve for Phytoplankton
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L2 | 56.93

L3 | 55,53 | 4231

L4 | 4486 | 3732 | 4142

L5 | 61.38 | 72.98 | 50.50 | 49.68

L6 | 66.82 | 6558 | 53.21 | 52.79 | 65.24

L7 | 6561 | 76.14 | 55.98 | 36.12 | 71.92 | 70.37
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Zooplankton: The Shannon - Wiener (H') diversity clearly showed the rich diversity of the
project area (3.546 — 4.032). The similarity in species composition and abundance
among station varied from 72.73% - 85.50% with an average similarity percentage of
79.55%. The dominance plot for all the stations showed sigma shaped curves indicating

normal condition of the environment.

Zooplankton diversity indices calculated for Locations. S1 to S7

Stns. S N D J' H'(log2) | 1-Lambda’
S1 32 268942 2.480 0.736 3.681 0.880
S2 37 320322 2.840 0.753 3.923 0.890
S3 31 115632 2.573 0.799 3.956 0.892
S4 36 138505 2.956 0.780 4.032 0.892
S5 33 1061864 | 2.306 0.703 3.546 0.854
S6 32 197986 2.542 0.791 3.953 0.898
S7 30 673954 2.161 0.726 3.564 0.848

S- Total number species (richness); N- total number of individuals; d- Margalef's richness
index; J'- Pielou's evenness index; H'- Shannon-Wiener diversity index; 1- Lambda'-
Simpons's diversity index.

Dominance curve for Zooplankton

Zooplankton

Cumulative Dominance%
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Bray - Curtis similarity for Zooplankton collection from different Locations

Stns. 51 52 53 54 S5 S6 ";
L1
L2 85.50

L3 77.81 | 78.02
L4 7488 | 78.89 | 83.79
L5 7273 | 7596 | 77.50 | 76.50
L6 8040 | 82.70 | 8450 | 82.82 | 81.25
L7 78.02 | 78.07 | 7637 | 78.77 | 81.49 | 84.69

Benthos: The Shannon-Wiener diversity was low in the project area *(1.978 — 2.657).
Similarly, the Margalef richness (d) values were also low (0.601 — 1.095). However, the
evenness was similar in all stations. The similarity in species composition and abundance
among stations widely varied from 25.01 to 71.37% with an average similarity
percentage of 50.17%. The dominance plot for all the stations showed steep rise curves
possibly because of low number of organisms as there is no apparent disturbance or

pollution in the environment.

Benthic community diversity indices calculated for Stations. S1 to S7

Stns. | S| N d J' H'(log2) | 1-Lambda’
S1 |5|304| 0700|0922 | 2142 0.750
S2 | 6160 | 0985 | 0946 | 2.446 0.805
S3 | 7240 | 1.095 | 0.946 | 2.657 0.830
S4 | 5|128 | 0.824 | 0969 | 2.250 0.787
S5 |4 |147 | 0601 | 0989 | 1.978 0.747
S6 | 5| 144 | 0.805 | 0910 | 2113 0.746
S7 | 6160 | 0985 | 0.898 | 2.322 0.765

S- Total number species (richness); N- total number of individuals; d- Margalef's richness
index; J'- Pielou's evenness index; H'- Shannon-Wiener diversity index; 1- Lambda'-

Simpons's diversity index.

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
Port Master Plan - Phase III facilities Page 7.39



KPL

©

Dominance curve for Benthos
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Bray — Curtis similarity for Benthos collection from different Locations

Stns. | S1 52 S3 54 S5 S6 S7
S1

S2 | 51.80

S3 | 6694 | 7137

S4 | 53.87 | 33.21 | 55.08

S5 | 66.22 | 3572 | 56.00 | 40.65

S6 | 3045 | 3359 | 2501 | 61.14 | 32.15

S7 | 5645 | 5896 | 49.06 | 63.65 | 43.75 | 68.59
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Inference — Post monsoon: The Shannon-Wiener diversity was low in the project area

*(2.34 - 2.89). Similarly, the Margalef richness (d) values were also low (0.785 — 0.860).
However the evenness was similar in all stations. The similarity in species composition
and abundance among stations widely varied from 21.35 to 69.30% with an average
similarity percentage of 43.16%. The dominance plot for all the stations showed steep
rise curves possibly because of low number of organisms as there is no apparent

disturbance or pollution in the environment.

Phytoplankton diversity indices calculated for Locations. S1 to S7

stns. N D J' H'(log2) | 1-Lambda’
S1 8 34 1.99 0.900 2.70 0.84
S2 9 40 217 0.969 3.07 0.89
S3 10 45 2.36 0.922 3.06 0.89
S4 7 31 1.75 0.963 2.70 0.86
S5 9 59 1.96 0.939 2.98 0.87
S6 10 58 2.22 0.949 3.15 0.89
S7 10 78 2.07 0.909 3.02 0.86

Bray — Curtis similarity for Phytoplankton collection from different Locations

stns. | S1 2 S3 S4 S5 S6 S7
S1

2 1833

S3 66.01 | 20.02

S4 4053 | 4390 | 3005

S5 3530 | 5944 | 5171 | 21.92

S6 5600 | 4835 | 6223 | 4600 | 29.72

S7 5119 | 3613 | 6102 | 3794 | 6633 | 32.10

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the
Port Master Plan - Phase III facilities
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Zooplankton diversity indices calculated for Locations. L1 to L7

stns. S N D J' H'(log2) | 1-Lambda'
S1 20 179019 1.57 0.660 2.85 0.784
S2 18 74546 1.52 0.889 371 0.901
S3 18 42280 1.60 0.824 3.44 0.843
S4 21 54619 1.83 0.787 3.46 0.849
S5 22 151602 1.76 0.884 3.94 0.905
S6 20 102871 1.65 0.755 3.26 0.795
S7 21 254558 1.61 0.753 331 0.811

Bray — Curtis similarity for Zooplankton collection from different Locations

stns. | S1 S2 S3 4 S5 S6 S7
S1

S2 | 3246

S3 | 4546 | 50.75

S4 | 4205 | 3839 | 5948

S5 | 5200 | 5854 | 5627 | 55.07

S6 | 4756 | 4482 | 4978 | 4149 | 6323

S7 | 6593 | 5207 | 5364 | 5488 | 59.64 | 60.50

Benthic community diversity indices calculated for Locations. L1 to L7

stns. S N d J' H'(log2) 1-Lambda’
S1 6 200 0.94 091 2.34 0.785
S2 8 208 131 0.90 2.69 0.818
S3 8 216 1.30 0.96 2.89 0.860
sS4 7 160 1.18 0.956 2.68 0.840
S5 6 200 0.94 0.926 2.39 0.791
S6 7 248 1.09 0.957 2.69 0.836
S7 8 304 1.22 0.933 2.80 0.845

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the
Port Master Plan - Phase III facilities
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Bray — Curtis similarity for Benthos collection from different Locations
stns. | S1 S2 S3 S4 S5 S6 57
S1
S2 | 21.35
S3 | 4214 41.63
S4 | 28.70 33.08 35.18
S5 | 50.78 54.19 51.51 | 24.67
S6 | 3531 53.01 5427 | 39.04 | 27.04
S7 | 4547 58.56 6291 | 2897 | 4933 | 69.30
Dominance curve for Dominance curve for Dominance curve for

Phytoplankton Zooplankton Benthos

. 10
! 0 Species rank Species rank
Species rank

Table 7.14. Primary productivity in coastal waters

Station | Gross Photosynthetic Net Photosynthetic Primary production
activity activity (mgC/m?3/day)

Pre Post Fair Pre Post Fair Pre Post Fair
mon mon |weather| mon mon | weather | mon mon | weather
soon | soon soon soon soon soon

S1 1.28 1.6 13 0.48 1.28 0.8 360 480 390
S2 1.28 13 1.6 0.64 1.04 0.9 480 390 480
S3 0.96 1.2 13 0.48 0.96 0.7 360 360 390
S4 1.76 1.6 15 0.64 1.28 0.6 480 480 450
S5 112 11 15 0.32 0.88 0.9 240 330 450
S6 112 1.2 1.6 0.48 0.96 0.5 360 360 480
S7 144 11 1.6 0.64 0.88 11 480 330 480

Average 390 375 465

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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Inference — Fair weather: The Shannon-Wiener diversity was low in the project area

*(2.45 - 3.10). Similarly, the Margalef richness (d) values were also low (0.97-1.55).

However, the evenness was similar in all stations. The similarity in species composition
and abundance among stations widely varied from 14.72 to 76.91% with an average
similarity percentage of 43.39%. The dominance plot for all the stations showed steep
rise curves possibly because of low number of organisms as there is no apparent

disturbance or pollution in the environment.

Phytoplankton diversity indices calculated for stations S1 to S7

Slfl': S N D y H'(og2) | 1-Lambda’
S1 23 123 457 0.943 4.26 0.948
S2 21 101 433 0.952 418 0.947
S3 26 129 5.14 0.939 441 0.952
S4 25 118 5.03 0.936 4.35 0.950
S5 24 136 4.68 0.953 437 0.953
S6 22 120 439 0.924 412 0.937
S7 28 149 5.40 0.971 467 0.963

Zooplankton diversity indices calculated for stations S1 to S7

S,flrc‘)s S N D Jy H'(og2) | 1-Lambda'
S1 25 194531 1.97 0.893 415 0.923
S2 27 159483 2.17 0.907 431 0.932
S3 23 166934 1.83 0.881 3.98 0912
S4 26 189046 2.06 0.881 414 0.918
S5 23 199081 1.80 0.922 417 0.929
S6 21 184817 1.65 0.943 414 0.931
S7 22 162368 1.75 0.887 3.96 0.910

Benthic community diversity indices calculated for stations S1 to S7
Stns. No. S N d J H'(log2) 1-Lambda’
S1 6 160 0.99 0.946 245 0.805
S2 6 144 1.01 0.968 2.50 0.821
S3 6 176 0.97 0.960 248 0.815
S4 6 160 0.99 0.946 245 0.805
S5 6 128 1.03 0.967 2.50 0.819
S6 7 192 1.14 0.958 2.69 0.838
S7 9 176 1.55 0.977 3.10 0.881

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the
Port Master Plan - Phase III facilities
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S- Total number species (richness); N- total number of individuals; d- Margalef’ s richness
index; J'- Pielou’ s evenness index; H'- Shannon-Wiener diversity index; 1- Lambda'-
Simpons' s diversity index.

Dominance curve for . Dominance curve for
Dominance curve for Zooplankton
Phytoplankton Benthos

I
} }
! A 0 Species rank Species rank

‘Species rank

MDS plot for Benthic animals recorded in various Itns. Dendrogram of Benthic species recorded in
various ltns.

Bray — Curtis similarity for Phytoplankton collection from different Locations

SR | g 2 s3 s4 S5 6 57
No.

S1

2 58.2

S3 694 | 670
S4 762 | 731 | 726
S5 725 | 647 | 755 672
S6 756 | 67.7| 695| 670| 67.2
S7 767 | 665| 808 | 761 | 745 | 701

Bray — Curtis similarity for Zooplankton collection from different Locations

Ss. | o3 | s2 | s3 | sa | ss | se | s7
No.

S1

s2 [ 7535

S3 83.98 | 74.95
S4 75.72 | 77.67 | 75.38
S5 71.06 | 76.67 | 69.43 | 74.45
S6 6748 | 71.22 | 74.79 | 75.19 | 74.87
S7 7251 | 75.60 | 73.28 | 74.02 | 71.63 | 73.53

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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Bray — Curtis similarity for Benthos collection from different Locations
Stns. | g $2 s3 s4 S5 s6 s7
No.
S1
S2 39.49
S3 35.57 19.57
S4 7161 | 4091 30.97
S5 26.32 56.90 | 44.89 14.72
S6 27.98 27.85 73.39 39.57 3411
S7 7279 | 46.04 | 49.59 76.91 3558 | 46.35
Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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Table 7.15. Location wise Composition of Phytoplankton
Sl i s1 s2 s3 s4 S5 S6 s7
No. Species
Pre Post Fair Pre Post Fair Pre Post Fair Pre Post Fair Pre Post Fair Pre Post Fair Pre Post Fair
Mon mons | weather | mon mon | weather | mon mon weather | mon mon weather | mon | mon | weather | mon Mon weather | mon mon | weather
soon oon soon | soon soon soon soon soon soon | soon soon soon soon | soon
PHYLUM: Heterokontophyta
Class: Bacillariophyceae (Diatoms)
1 | Asterionella sp. + - - + - - + - - + - - + - - + - - + - -
5 Bacteriastrumh ) . . . . ) ) . . . . : . }
yalinum - + - + + + +
3 Bellerocheamel . . . ) . . . } . } . . . .
lues - - + + + + -
4 | Chaetoceressp. + + + + - - + + + + + + + + + + + + + + +
5 | C affinis - + + - - + - + + + - - + - - + + + - - -
6 | C carvicetus + + + + + + + + + + + + + +
7 | C coarctatus + + + + + + +
8 | C peruvianus + - - + - + - - - - + + + + + + - _ + - +
9 | C lorenzianus + - - + - - - - - - - - + - - + - - + -
10 Climacodium . . . . . . . ) . ) . B ) B
sp. - - - - -
11 Coscinodiscus . . . . . . . . . . . . . .
p. + + + + + + +
12 | C centralis - _ - + + + - - - + - - + + + + - - - - +
13 | C marginatus - _ + - - - - - + - - + - - - - - + - - -
14 | C wailesii + - - + - + - - + - - - - - - - - + - -
Dityumbrightw
15 ol - + + + + + - + + + + + + + + + + + + + +
16 Odontellamobil . . . . . ) ) . . ) + ) } N
iensis - + - + + - +
17 | O. sinensis - - - - + + - - + - - - - + + + - + + - +
Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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18 Planktoniella ) . . R _ _ _ + + +
sol + + - + ) - ) ) - )
19 Rhizosoleniaala . N R ; + . N . R + + + + +
ta + - + - + -
20 | R impricata + + - - - - - - - - - * - -
21 |R setigera + + + + + + + + + - - - + + + - - - * *
22 | R stoltherfothii + + + + + + - - - - - + + + + + + + + *
Schroterelladeli
23 - - - - + - - - + - - - - -
catula - - - - - -
24 Skeletonemaca . ) . _ ~ ~ _ _ . + +
statum + + + + ’ + ) + )
25 Thalassiosirasu . ) . . ~ ~ . . . . + - - -
btilis - + - + - +
%6 Triceratiumredi . . B R . . R R + + + +
culatum + - + - + +
Order: Centrales 13 11 12 16 9 14 13 9 12 11 10 13 20 12 15 19 9 13 16 10
25 | Amphora sp. + - + + - + - - - - - + + - - + - - + N
26 | Bacillaria sp. + - _ + - - + - + + - + - - - + + + + +
27 | Gyrosigmasp. - - - + - - + - - - - - + - - + - - + -
28 | Navicula sp. + - + + + - - - - + - - + + + - + - - -
29 . - + - - + + + + - + + + + +
membareana + + + + * )
30 | Mitzschiasp. - - - - + + + - - - - - + + + + + + + -
31 Nitzschia ) ) R R R R - - - R R - - -
lorenchianus + - + + ) +
Pleurosigma
32 elongatum ) ) + * - + * - - - + + - + - + + + - +
33 Pleurosigma ) } _ _ _ _ _ - - - - - -
elongatum - + + B * ]
34 | P. normanii + + + + + + + + + + - - - - + + + + + +
35 Thalassionema . ) + ~ + + _ _ + - + + - +
nitzschiodes - - + + ) +
36 Thallassiothrixfr . N " N + + _ " + + + + + +
auenfeldii + + - + * )
Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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37 | Tlongissima + - - - - - - - - - - - + - - - ” - -
Order: Pennales 6 4 7 8 3 7 8 4 6 4 3 7 7 5 6 10 7 6 7 7
36 | Ceratiumfurca + + + + - - + - + - + + + + + + - - + -
37 | € macroceros + - - - + + + - - - - + + + + + + + + -
38 | C tripos - - + + + - - - + - + + + - - + + + + -
39 | Cladopyxissp. - - - + - - + - - + - - - - - + - - + -
Dinophysiscau
40 data W + + + - - _ - + + - - _ + - + + - + + +
Protoperidiniu
41 + + + + + + - + + + + + + + + + + + - +
msp.
Protoperidiniu
20 m divergen i i - ) ) + ) ) - ) ) + ) ) - ) ) - ) )
43 Prorocentrum . . B B . B B B . + : } . +
micans + - + + + +
Dinophyceae 5 4 5 4 3 3 4 2 5 2 3 6 6 4 5 6 3 5 6 3
Trichodesmium - - - - - -
43 + - + - + - - - + - + - + -
erythream
44 | T. theibuatii - - - - - - + - - + - - - - - + - - + -
Cyanophyceae (Blue- 1 1 - 1 1 - 2 . - 1 ) - 1 ) - 2 1 - 2 1
greens)
Total 25 20 24 29 16 24 27 15 23 18 16 26 27 21 26 37 20 24 31 21
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Table.7.16. Location wise numerical abundance of Phytoplankton (nos/I)
S1 S2 S3 sS4 S5
. Pre Post Fair Pre Post Fair Pre Post Fair Pre Post Fair Pre Post Fair
SI.No Genus / Species
mon mon | weather | mon mon | weather | mon mon | weather mon mon | weather mon mon | weather
soon | soon soon soon soon | soon soon soon soon | soon
PHYLUM: Heterokontophyta
Class: Bacillariophyceae (Diatoms)
1 Asterionellasp. 10 - 9 12 6 0 8 4 0 - - 5 15 10 12
2 Bellerocheamellues 2 4 12 - 9 1 2 11 3 4 13 - - 6
3 Chaetoceressp. - - 3 4 0 12 - 7 - - 4 10 10 7
4 C. affinis - 0 - 5 4 2 3 1 - 2
5 C. carvicetus 18 8 4 12 - 3 16 9 2 11 - 0 20 12 6
6 C peruvianus 3 - - 1 - - 3 - - - - - 3 - -
7 Climacodium sp. - - - - - - - 4 - 5 - -
8 Coscinodiscussp. 2 - 6 2 - 8 5 6 0 - - 6 1 2 0
9 C centralis - - 3 4 8 0 - - 5 4 4 0 4 - 6
10 C. wailesii 13 10 1 3 - 1 1 - - - - 5 -
11 Dityumbrightwelli - - 5 5 6 0 - - 3 - - 4 5 4 0
12 Odontellamobiliensis 2 2 9 - - 8 5 5 12 6 6 6 - - 9
13 O. sinensis - - 0 - - 2 - 1 - - 1 - - 0
14 Planktoniella sol - - 3 3 0 - - 2 3 3 0 5 5 5
15 Rhizosolenia sp. - - 3 - - 4 - - 3 4 - - 5
16 Rhizosoleniaalata 2 2 8 - - 6 5 5 10 - - 8 - - 9
17 R. setigera 2 2 2 - - 0 3 4 4 3 3 3 6 8 8
18 R. stoltherfothii 4 - - 2 - - - - - - - - 4 - -
19 Schroterelladelicatula - - - - - - - - - - - 3 - -
20 Skeletonemacastatum 3 - 0 8 - 3 3 - 4 - - 3 6 - 0
21 Thalassiosirasubtilis - - 13 3 8 - - 10 8 8 9 - - 14
22 Triceratiumrediculatum 3 4 - - - - 6 8 - - - - - - -
Centrales 64 32 80 54 33 56 72 44 76 45 28 67 87 56 89
21 Amphora sp. 2 - 0 - - 3 1 - 3 - - 2 3 - 0
22 Bacillaria sp. 2 2 8 2 4 12 - 13 1 3 12 1 - 7
23 Gyrosigmasp. - 3 3 1 1 - 3 3
24 Navicula sp. 4 4 0 5 10 4 - - 2 6 8 8 5 -
25 Nitzschiasp. - 10 10 - - 0 3 4 5 - - 2 4 8
26 Ni. lorenchianus 0 3 4 0
Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the Section 7
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S1 S2 S3 S4 S5
SINo Genus / Species Pre Post Fair Pre Post Fair Pre Post Fair Pre Post Fair Pre Post Fair
mon mon | weather | mon mon | weather | mon mon | weather mon mon | weather mon mon | weather
soon | soon soon soon soon | soon soon soon soon | soon
27 Pleurosigmaelongatum - 8 0 6 6 6 6 - 3 - - 3 - - 6
28 P. normanii 3 3 3 4 4 0 - - 3 5 10 0 3 4 2
29 Thalassionemanitzschiodes - - 4 - - 3 4 4 0 - - 5 - - 5
30 Thallassiothrixfrauenfeldii - 10 2 3 4 3 - - 3 - 12 4 2 15 2
31 T.longissima 5 0 - 3 8
Pennales 16 37 23 23 31 34 18 9 36 20 33 36 22 30 32
31 Ceratiumfurca 3 6 3 3 3 0 - - 4 - 5 2 6 6 0
32 C. macroceros - - 1 1 6 6 3 2 - 1 2 2 4
33 C tripos - 4 0 - - 3 2 5 4 4 4 0 3 - 5
34 Dinophysiscaudata 2 3 3 3 4 4 - - - - 2 2 3 2 2
35 Protoperidiniumsp. 3 3 5 - - - 5 5 6 5 - 5 4 4 4
36 Prorocentrummicans 2 4 4 3 - 0 - 5 10 0
Dinophyceae 10 16 16 12 19 11 13 16 17 11 11 15 28 14 15
37 | Trichodesmiumerythream 2 4 1 1 - - 5 8 5 3
Cyanophyceae (Blue-greens) 2 4 1 1 - - 5 8 5 3
Total 92 89 123 90 74 101 103 69 129 81 80 118 142 103 136
Continue...
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Table.7.16. Numerical abundance of Phytoplankton (nos/l) at stn. S6 and S7
S6 S7 Total %
. Pre Post | Fair Pre Post Fair Pre Post Fair Pre Post Fair
SI.No Genus / Species
mon | mon | weather | Mon | mon | weather | mon mon | weather | mon mon weather
soon | soon soon | soon soon | soon soon soon
PHYLUM: Heterokontophyta
Class: Bacillariophyceae (Diatoms)
1 Asterionellasp. 21 11 13 17 - 7 83 31 46 10.34 491 5.25
2 Bellerocheamellues 2 4 8 3 6 6 11 20 65 137 3.16 742
3 Chaetoceressp. - - - 5 5 5 31 19 26 3.86 3.01 297
4 C. affinis 5 - 0 12 15 1.49 171
5 C. carvicetus 10 - 3 14 21 14 101 50 32 12.58 791 3.65
6 C peruvianus - - - 6 - - 16 - - 1.99 - -
7 Climacodium sp. 5 - - - - 14 - 1.74 - -
8 Coscinodiscussp. 2 4 7 5 6 6 17 18 33 212 2.85 3.77
9 C. centralis 3 3 3 - - 5 15 15 22 1.87 2.37 2.51
10 C. wailesii - 5 - - - - 15 24 - 1.87 3.80 -
11 Dityumbrightwelli 8 2 6 12 4 24 22 18 2.99 3.48 2.05
12 Odontellamobiliensis 3 11 3 3 8 19 19 63 2.37 3.01 7.19
13 O. sinensis - - 0 - 4 - - 8 - - 0.91
14 Planktoniella sol - - 3 6 4 17 17 17 212 2.69 1.94
15 Rhizosolenia sp. - - 2 - - 3 - 24 - - 274
16 Rhizosoleniaalata 6 6 6 - - 8 13 13 55 1.62 2.06 6.28
17 R. setigera 3 - 0 2 12 5 19 29 22 2.37 4.59 2.51
18 R. stoltherfothii 4 - - 3 - - 17 - - 212 - -
19 Schroterelladelicatula - - - - - - 3 - - 0.37 - -
20 Skeletonemacastatum 6 - 5 8 - 4 34 - 19 423 - 217
21 Thalassiosirasubtilis 5 5 15 - - 11 13 16 80 1.62 2.53 9.13
22 Triceratiumrediculatum 12 12 - 5 5 - 26 29 - 3.24 459 -
Centrales 95 53 83 83 76 94 500 322 545 62.27 | 50.95 62.21
21 Amphora sp. - - 0 6 - 4 12 - 545 1.49 - 62.21
22 Bacillaria sp. 5 5 14 4 - 7 15 14 12 1.87 2.22 1.37
23 Gyrosigmasp. 2 - 2 2 11 9 73 1.37 142 8.33
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S6 S7 Total %

SI.No Genus / Species Pre Post Fair Pre Post Fair Pre Post Fair Pre Post Fair
mon | mon | weather | Mon | mon | weather | mon | mon | weather | mon mon weather
soon | soon soon | soon soon | soon soon soon

24 Navicula sp. 3 4 4 - - 3 23 26 2.86 411

25 Nitzschiasp. - - 3 2 2 4 9 24 27 112 3.80 3.08
26 Ni. lorenchianus 2 3 25 2.85
27 Pleurosigmaelongatum 4 4 0 4 - 5 20 18 15 249 2.85 171
28 P. normanii 6 - 3 6 6 6 27 27 23 3.36 427 2.63
29 Za/assmneman/tzsch/oo’ i i 2 i i 0 4 4 17 0.50 0.63 1.94
30 Thallassiothrixfrauenfeldii 4 4 0 3 8 3 12 53 19 149 8.39 2.17

31 T.longissima 5 - - - - 22 - - 274 - -

Pennales 29 17 28 27 18 35 155 175 228 19.30 | 27.69 26.03

31 Ceratiumfurca 15 15 3 6 - 4 33 35 16 411 5.54 1.83
32 C. macroceros 4 - 3 5 5 0 21 15 13 2.62 2.37 148
33 C tripos - - 0 - 8 4 9 21 16 112 3.32 133
34 Dinophysiscaudata 6 - - 3 2 2 17 13 13 212 2.06 148
35 Protoperidiniumsp. 3 6 0 - - 6 20 18 26 249 2.85 297
36 Prorocentrummicans 4 - 3 6 - 4 26 - 19 3.24 2.17
Dinophyceae 32 21 9 20 15 20 126 102 103 15.69 | 16.14 11.76

37 | Trichodesmiumerythream 5 6 - 4 11 - 22 33 - 274 5.22 -

Cyanophyceae (Blue-greens) 5 6 - 4 11 - 22 33 - 274 5.22 -
Total 161 97 120 134 120 149 803 632 876 100 100 100
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Table 7.17. Phytoplankton biomass and population in different sampling locations

Stations Season el Zggceir;ra or Po(r:;lj/tli)on Bi(cr)nnlw/T)s >
Pre monsoon 22 92 48.9
S1 Post monsoon 20 89 419
Fair weather 24 123 319
Pre monsoon 22 90 50.3
S2 Post monsoon 16 74 373
Fair weather 24 101 253
Pre monsoon 22 103 45.0
S3 Post monsoon 15 69 20.5
Fair weather 23 129 33.6
Pre monsoon 17 81 42.7
S4 Post monsoon 16 80 40.1
Fair weather 26 118 29.7
Pre monsoon 28 142 78.1
S5 Post monsoon 21 103 48.6
Fair weather 26 136 311
Pre monsoon 28 161 85.6
S6 Post monsoon 20 97 513
Fair weather 24 120 29.6
Pre monsoon 25 134 54.2
S7 Post monsoon 21 120 49.3
Fair weather 25 149 28.2

Comprehensive EIA and EMP studies for the Development of the facilities envisaged in the
Port Master Plan - Phase III facilities
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