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From : October 2022
To : March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No. Conditions \ Compliance Status as on 31.03.2023
1. Specific Conditions
(i) “Consent for Establishment” | Complied
shall be obtained from | Consent for Establishment (CTE) had been
Kerala State Pollution | obtained from Kerala State Pollution Control
Control Board under Air and | Board (KSPCB) vide Consent No.
Water Act and a copy shall | PCB/HO/TVM/ICE/08/2015 dated 15.09.2015
be submitted to the Ministry | valid up to 31.07.2018.
before start of any
construction work at the | The CTE was renewed vide Consent No.
site. PCB/HO/TVM/ICE-R/02/2018 dated 19.07.2018
valid up to 31.07.2023.
Copy of the renewed CTE was submitted to
Ministry of Environment and Climate Change
(MoEF&CC) with the Half Yearly Compliance
Report (HYCR) for the period April 2018 to
September 2018.
(ii) Project Proponent shall | Being Complied
carry out intensive | Based on the Shoreline Monitoring Plan

monitoring with regulatory
reporting six monthly on
shoreline changes to the
Regional Office, MoEF.

prepared by L&T Infra Engineers Ltd (L&T IEL)
under the guidance of National Institute of
Ocean Technology (NIOT), Shoreline monitoring
is being carried out by agency Shankar & Co.
(SAC) for a stretch of 40 km (20 km on both
sides of the project site) and reports are being
regularly submitted to MoEF&CC as a part of the
HYCR. Broadly the scope covers:

e Wave Observations

e Onshore Cross beach profiling

e Offshore Cross beach profiling

e Littoral Environmental Observations (LEO)

e Beach Sampling

e Multi-beam Echo Sounder (MBES) survey

e River cross section surveys

e Grab Sampling

e Current Observations

e Tide Observations

e Weather Observations

e Marine Water Sampling

Shoreline Monitoring Report by SAC for the
period October 2022 to March 2023 is enclosed
as Annexure |. During the compliance period, for

Half Yearly Compliance Report (Oct 2022 to Mar 2023)
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Adani Vizhinjam Port Private Limited | From : October 2022
(AVPPL) To :March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

the months of October, November and
December 2022 SAC could not conduct
shoreline monitoring field data collection along
some of the coastal areas and at the port site
due to the protests and strike by the Latin
Archdiocese and others. The agitation was
withdrawn at the Port site on 08.12.2022 and
the contractors resumed regular monthly
monitoring. However, local people at stretches
in Pulluvila still oppose the shoreline monitoring
and obstruct the monitoring team from
conducting the surveys. SAC shall be able to
resume the full scope of shoreline monitoring
once the safe and secure working conditions in
the areas are ensured.

LET IEL had prepared Mathematical Modelling
Reports based on available Shoreline Monitoring
data; which were vetted by NIOT.

Five mathematical modelling reports have been
prepared by L&T IEL so far and submitted to
MoEFECC; as detailed below:

Submitted with HYCR

2l UL for the Period

Feb 2015 to Feb 2017 Apr 2017 to Sep 2017

Mar 2017 to Feb 2018 Apr 2018 to Sep 2018

Mar 2018 to Feb 2019 Apr 2019 to Sep 2019

Mar 2019 to Feb 2020 | Apr 2020 to Sep 2020

Mar 2020 to Feb 2021 Apr 2021 to Sep 2021

Mar 2021 to Sep 2022 Apr 2022 to Sep 2022

As per the instructions of the NGT Appointed
Shoreline Monitoring Cell vide Minutes of
Meeting dated 19.04.2022, “The reporting
period of NIOT shall be half yearly verified with
LNTIEL analysis period and shall match with EC
compliance reporting period’. Therefore, to
synchronization with the HYCR Period (October
- March and April - September), Adani
Vizhinjam Port Pvt, Ltd. (AVPPL) has submitted
data from March 2021 to September 2022 to

Adani Vizhinjam Port Pvt. Ltd.
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

LET IEL for mathematical modelling to assess its
impact on shoreline under the guidance of NIOT.
Going forward, the mathematical modelling
reports will cover the data period from October
to September of each year to align with the
reporting period specified by the NGT Appointed
Shoreline Monitoring Cell.

From all the data analyses and model studies
carried out by L&T IEL, it has been concluded
that there was minimal variation on shoreline,
beach morphology and water quality compared
to previous years and that the port construction
has not induced any additional changes to these
parameters in the vicinity of the port.

(iil)

The capital dredged
material (7.6 Mm?) shall be
utilized for reclamation of
berths.

Being Complied

During the compliance period, 0.41 Mm?
material has been dredged and a total 3.31 Mm?>
dredged material has been utilized for
reclamation.

(iv)

Additional fish  landing
centre shall be developed as
part of the proposed
Vizhinjam port for
upliftment  of  fisheries
sector.

Being Complied

Based on the recommendation of the study
carried out by Central Water and Power
Research Station (CWPRS), the Harbour
Engineering Department (HED) has prepared
the preliminary design and estimate for the
extension of seaward breakwater of the existing
fishing harbour. However, detailed design,
including physical model study, is required
before its construction. Also, discussions
between Fisheries Department and Ports
Department, Government of Kerala (GoK) and
consultation with the fishermen community are
ongoing. GoK would be soon finalising the plan
of action to develop and make available the
additional fish landing centre for the benefit of
the local fishermen. (Source: VISL)

)

The project shall be
executed in such a manner
that there is minimum
disturbance to fishing
activity.

Being Complied

Following is being practiced ensuring minimum

disturbance to fishing activity:

e Work is planned in such a way that there is
only minimal hindrance to the fishermen due
to construction activities.

Adani Vizhinjam Port Pvt. Ltd.
Half Yearly Compliance Report (Oct 2022 to Mar 2023)
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Adani Vizhinjam Port Private Limited | From : October 2022
(AVPPL)

To : March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

Signboards  have been placed for
demarcation of construction area and
navigational buoys/marker buoys are placed
in the marine area for fishing boats to
maintain a safe distance from the areas of
breakwater construction.

Navigational Buoy

The number of buoys for monitoring in the
project area has been optimized, considering
the safety of fishermen and ease of
movement during construction.

For  mutual understanding of the
developmental activities with the local
fishing community an exclusive CSR team
has been assigned.

Using the technological advancements
(such as WhatsApp), the dedicated CSR team
of AVPPL are in constant touch with the
fishermen/fishing community members to
facilitate the flow of various project related
information/updates.

AVPPL CSR team also provides regular
updates to the committee which has been
formed by the local church/other
representatives adjoining to the port ares,
who in turn pass on port project execution
information to the fishermen.

Adani Vizhinjam Port Pvt. Ltd.
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

e Marine Water Quality is being monitored
regularly and results are submitted as part of
the compliance reports. No abnormal results
were observed during the compliance period
(Refer Annexure Il).

(vi)

Steps would be taken to
safeguard the interests of
the fisheries sector as
detailed in the
Resettlement Action Plan
(RAP), Corporate Social
Responsibility (CSR) and in
the Integrated Fishing
Community  Management
(IFCMP), namely a
component of Rs.7.1 crores
as part of the compensation
package for the fisheries

sector, as livelihood
restoration measures for
mussel collectors, shore

seine fishermen and others.
Rs.41.30 crores as part of
CSR  activities in the
fisheries sector under (i)
water supply scheme
(7.3crores) (ii) new fishing
landing centre (16crores)
(iii) adoption of existing
fishing harbor (5crores) (iv)
sea food park (4crores) (iii)
skill development centre
(4crores) (iv) environmental
sanitation (3crores) and (v)
solid waste management
(2crores).

Being Complied

In consultation with the fishermen, enhanced
livelihood compensation of Rs. 101.86 Crores
was sanctioned by GoK, instead of Rs. 8.55
crores; as suggested earlier in the EIA stage. Till
31.03.2023 an amount of Rs. 100 Crores have
been disbursed for a total number of 2641
Livelihood Affected Persons (LAPs) whose
verification was complete in all respects; this
includes boat owners to whom kerosene is
supplied free of cost during the breakwater
construction period. Verification of documents
of a few remaining LAPs is in progress. (Source:
V/SL)

The status of the Social Welfare activities
envisaged in the fisheries sector is as follows:

Water Supply: Kerala Water Authority (KWA) set
up a 3.00 MLD water supply scheme for the
project with the source of water being Vellayani
Lake which was commissioned in April 2013 by
VISL by expending an amount of Rs. 8.10 Crores.
The net availability of treated water from this
supply scheme is 2.49 MLD of potable water out
of which 1.49 MLD of water shall be distributed
to the local people as part of social welfare
measures of VISL. The balance 1.0 MLD was to
be used for port related activities. However, at
present, the entire treated water from the
scheme is being utilised by the community. For
Operation & Maintenance (O&M) of the same, an
amount of Rs. 5.38 crores have been spent up to
31.03.2021. From 04.04.2019 onwards, O&M of
the scheme is being done by KWA. An additional
amount of Rs. 1.74 Crores has been sanctioned
and deposited by VISL to KWA to extend piped
water connections for treated water supply

Adani Vizhinjam Port Pvt. Ltd.
Half Yearly Compliance Report (Oct 2022 to Mar 2023)
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Adani Vizhinjam Port Private Limited | From : October 2022
(AVPPL) To :March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

facilities to the community at Kottapuram
Village. More than 1000 free domestic water
connections have been given to the project
affected areas. KWA now have adequate
coverage of water supply around the port and
project affected areas. VISL is coordinating with
local body representatives to identify water
shortage areas and taking effort to resolve the
same. (Source: VISL)

Fish Landing Centre: The work for the fish
landing centre (Rs. 16.00 crores) and the fishery
breakwater (Rs. 131.12 crores) had been initiated
as part of the funded work component of the
concession agreement with AVPPL. However,
based on studies on tranquillity carried out by
CWPRS, Pune studies on tranquillity at the
proposed new fishing harbour, the landing
centre needs to be relocated after construction
of an extension of seaward breakwater of the
old fishing harbour. GoK is finalising the way
forward to build the additional fish landing
centre for the benefit of the local fishermen.
(Source: VISL)

Existing Fishing Harbour: Tender for
modernization of the existing fishing harbour
was invited by HED and work awarded. However,
the works could not be initiated due to sectoral
protests among different fishermen groups. GoK
has formed a higher-level committee to prepare
3 master plan for the old fishing harbour.
Government Departments concerned are
coordinating to resolve the differences and to
arrive at a mutually acceptable plan in
consultation with all stakeholders. (Source:
VISL)

Seafood Park: Procurement of land for seafood
park (Rs. 26.00 crores) by VISL has been
completed. Action for development of seafood
park is being taken to commission the same

Adani Vizhinjam Port Pvt. Ltd.
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Adani Vizhinjam Port Private Limited | From : October 2022
(AVPPL) To :March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

along with the completion of the new fishing
landing facilities planned. (Source: VISL)

Skill Development: Additional Skill Acquisition
Program (ASAP) is a GoK initiative aimed to
impart required skills to students for improving
their employability. ASAP proceeded with the
construction of a Community Skill Park (CSP) in
an area of 1.5 acres of land at Vizhinjam and the
infrastructure is completed. It will operate on a
PPP model wherein 25,000 sq. ft. building with
facilities for students’ hostel are constructed by
GoK by ASAP with ADB assistance, whereas the
operation of the centre with logistics and other
high-end courses are being taken up by Adani
Skill Development Centre (ASDC) as per
agreement with GoK/ASAP/VISL.

CSP building construction is 90% completed
inside Vizhinjam Port area in association with
ASAP. The land handover by VISL to the ASAP
team for construction having 3 storied building
as Ground Floor for office space, Seminar Hall
Training Rooms, G-1 Floor for IT lab & Other
Training room facilities including Library,
Meeting room, Faculty room. We planning to
start High End Port related courses accordingly
to the anticipated vacancies in abroad as well as
in the top organizations. ASAP is planning to
handover the building by the end of June 2023
once the building is commissioned.

ASDC is planning to start high end port related
courses to suite the anticipated vacancies
arising in the port and other top organizations.
Preference will be given to local students based
on qualification, skill, and aptitude.

Adani Vizhinjam Port Pvt. Ltd.
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Adani Vizhinjam Port Private Limited | From : October 2022
(AVPPL) To :March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

Community Skill Park Outside View

Community Skill Park Inside View

Environmental Sanitation/Solid Waste
Management:

Material Recovery Facility (MRF): As per the
request received from Trivandrum Municipal
Corporation it is decided to construct an MRF at
harbor ward. Land for the same will be allotted
by Harbour Engineering Department. The
operation of the unit will be done by Trivandrum
Municipal Corporation under the technical
support of Suchithwa Mission and Clean Kerala
Company and Socio-Economic Foundation
(SEUF). A Haritha Karma Sena will be formed for
the daily collection of waste after the
commissioning of the proposed unit. This is
carried out as shared activity between VISL,
Thiruvananthapuram Corporation, Adani
Foundation and AVPPL. Necessary funds have
been transferred and civil construction work by
SEUF will commence shortly. The MRF will
include:

* 3500 sqft building
* Shredding Machine

Adani Vizhinjam Port Pvt. Ltd.
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Adani Vizhinjam Port Private Limited | From : October 2022
(AVPPL) To :March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

* Baling Machine
* Dust remover
« Conveyor belt
« Compound wall
* Internal roads

Estimate, BOQ and plans are ready. An MoU is
under preparation to demystify the role of all the
stakeholders. Adani Foundation have
transferred Rs. 44.77 Lakhs to VISL as half share.

Cleaning Campaign: The cleaning campaign

promoted by AF is progressing commendably
during the period. One of the livelihood groups,
promoted under the CSR of AVPPL/Adani
Foundation - Karsheeka Karma Sena is
coordinating the campaign. Most of the
members who are actively participating in the
cleaning campaign are from widows category as
part of the widows engagement programme.
During the period, engaged 647 women-days for
the campaign.

Cleaning Campaign

Activities carried out by AVPPL/Adani
Foundation as a part of CSR intervention for
fishermen, fishing community and fisheries

Adani Vizhinjam Port Pvt. Ltd.
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

sector for the period of October 2022 to March
2023 is given in Annexure lll.

(vii)

Rail connectivity shall be
parallel to the harbour road
on elevated structures at
+4/5.00 m level without
affecting the entry to the
existing harbor.

Will be Complied

Konkan Railway Corporation Limited (KRCL) has
been engaged for turnkey execution of the
project. Out of the total rail route length of 10.7
km, 9.0 km is planned to be passing through an
underground tunnel to minimize the
disturbance to the local population. Detailed
Project Report (DPR) has been approved by
Southern Railway. Geophysical and
geomorphological studies, flood mapping
studies and hydrogeological studies have also
been completed. EC amendments in this regard
had been submitted to MoEF&CC on 17.08.2022
vide Proposal No. IA/KL/NCP/285459/2022 and
File No. 11-122/2011-IA.1II.

The Expert Appraisal Committee (EAC) during
their 308%" and 322" meetings held on
15.09.2022 and 21.03.2023, 22.03.2023
respectively, considered this amendment. The
observations/clarifications sought by the
committee had been prepared and submitted.
The additional information and clarification
sought by the EAC during the latest meeting is
under preparation for submission to the
committee. (Source: VISL)

(viii)

Compensation packages in
accordance with the
Central/State Government
norms shall be given to all
the authorized-cum-
affected  (having  valid
clearances as applicable)
resort owners.

Being Complied

Resort owners evicted have been compensated
for land and not for the structures since they
were in violation of CRZ notification. Remaining
land of 2.865 Ha is to be acquired by Land
Acquisition (LA) process; for which notification
has been published and the acquisition is in an
advanced stage. (Source: VISL)

(ix)

The port shall ensure that all
ships under operation follow
the MARPOL convention
regarding discharge or
spillage of any toxic,
hazardous or  polluting
material like ballast water,

Will be Complied
Currently project is under construction. This
shall be complied during operational phase.

Adani Vizhinjam Port Pvt. Ltd.
Half Yearly Compliance Report (Oct 2022 to Mar 2023)
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

oily water or sludge, sewage,
garbage etc. The emission
of NOx & SOx shall remain
within permissible limits.

(x)

CSR activities shall cover
villages within 10 km radius
of the project.

Being Complied

All CSR activities are being activities are being
carried out in villages within 10 km radius of the
project. CSR activities are being taken up and
carried out mainly in the fields of education,
community health, sustainable livelihood
development, community infrastructure
development and general administration; after
receiving formal demands from social controlled
institutions, government-controlled institutions
and recognized platforms. An amount of Rs.
248.30 Lakhs has been spent on CSR activities
during the compliance period (October 2022 to
March 2023) as shown below:

S. Head Amount
No. (Rs. Lakhs)
Education 15.09
Community Health 64.11
Sustainable Livelihood 38.84
Development

Community Infrastructure
Development

5 General Administration

Total

WIN|—

N

114.05

16.21
248.30

Details on CSR activities carried out by AVPPL
during compliance period (October 2022 to
March 2023) are enclosed as Annexure Il

(xi)

Oil Contingency
Management Plan shall be
put in place.

Will be Complied

After duly incorporating the comments of Indian
Coast Guard (ICG), the final facility Level Oil Spill
Disaster Contingency Plan (OSDCP) in line with
the National Oil Spill-Disaster Contingency Plan
(NOS-DCP) has been submitted to ICG for
approval vide letter No. AVPPL/ICG/2020-
21/1134 dated 22.05.2020.

After final review by PRT (West), ICG has made
specific remarks on the compliance of OSDCP

Adani Vizhinjam Port Pvt. Ltd.
Half Yearly Compliance Report (Oct 2022 to Mar 2023)
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

prepared in line with NOS-DCP guidelines;
directing AVPPL to submit the OSDCP for
approval only after pollution response
equipment are in place before start of operation.

Considering that the procurement of pollution
response equipment will be in line with the
development of the port, the final OSDCP will be
submitted to ICG for approval prior to
commissioning of the port; when the pollution
response equipment isin place.

(xii)

All the recommendations
/conditions stipulated by
Kerala Coastal Zone
Management Authority
(KCZMA) shall be complied
with.

Being Complied

AVPPL are complying with  all the
recommendations/conditions of KCZMA. Copies
of the HYCRs are also being sent to KCZMA.
Compliance to the recommendations/conditions
of KCZMA for the period October 2022 to March
2023 is enclosed as Annexure IV,

(xiii)

The responses/
commitments made during
public hearing shall be
complied with in letter and
spirit.

Being Complied

AVPPL are complying with the
responses/commitments made during public
hearing (as applicable). Status of the same is
being submitted regularly with HYCRs to all the
authorities concerned. The compliance status of
the commitments made during Public Hearing &
actions on the same during the compliance
period October 2022 to March 2023 is enclosed
as Annexure V.

(xiv)

All the recommendation of
the EMP shall be complied
with in letter and spirit. All
the mitigation measures
submitted in the EIA report
shall be prepared in a matrix
format and the compliance
for each mitigation plan
shall be submitted to MoEF
along with half yearly
compliance report to MoEF-
RO.

Being Complied

Project is presently in construction stage.
Recommendations of the Construction stage
EMP for these areas are being implemented.
Status of construction stage EMP in matrix
format is enclosed as Annexure VI.

Adani Vizhinjam Port Pvt. Ltd.
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Adani Vizhinjam Port Private Limited
(AVPPL)

From : October 2022
To : March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No. Conditions Compliance Status as on 31.03.2023

(xv) | The project proponent shall | Being Complied
bring out a special tourism | Implementation of the Tourism Management
promotion package for the | Planis being discussed with tourism department
area in consultation with | for a way forward. (Source: VISL)
the State Government and
implement the same along
with the project.

(xvi) | The project proponent shall | Complied
place on its website its | All the relevant details pertaining to EIA, ToR,
response to the Public | EAC meetings, Public Hearing, etc. related to the
Hearing, and | project have been placed on VISL website
representations as | http://www.vizhinjamport.in/eia-30-5-13.php
presented to the EAC in the
128" meeting held on 23™
November 2013, for
information of the general
public.

(xvii) | There shall be no | Noted

withdrawal of groundwater
in Coastal Regulation Zone
Area, for this project. In case
any groundwater is
proposed to be withdrawn
from outside the CRZ ares,

specific prior permission
from the concerned
State/Central Groundwater

Board shall be obtained in
this regard.

There will not be any withdrawal of groundwater
in CRZ Area.

In case of requirement of groundwater
withdrawal outside CRZ area, specific prior
permission will be obtained from State/Central
Groundwater Board.

Kerala Water Authority (KWA) set up 3 3.00 MLD
water supply scheme for the project with the
source of water being Vellayani Lake which was
commissioned in April 2013 by VISL by
expending an amount of Rs. 8.10 Crores. The net
availability of treated water from this supply
scheme is 2.49 MLD of potable water out of
which 1.49 MLD of water shall be distributed to
the local people as part of social welfare
measures of VISL. The balance 1.0 MLD was to
be used for port related activities. However, at
present, the entire treated water from the
scheme is being utilised by the community. For
Operation & Maintenance (O&M) of the same, an
amount of Rs. 5.38 crores have been spent up to
31.03.2021. From 04.04.2019 onwards, O&M of
the scheme is being done by KWA.

Adani Vizhinjam Port Pvt. Ltd.
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No. Conditions Compliance Status as on 31.03.2023
The water for construction purposes for the port
is being sourced from the open market/private
suppliers. On an average about 104 KLD water is
being consumed for construction related
activities, sprinkling, and drinking water during
the compliance period (October 2022 to March
2023). During the compliance period, for the
months of October, November and December
2022 works were stalled due to the ongoing
protests and strike by the Latin Archdiocese and
others. The agitation was withdrawn at the Port
site on 08.12.2022 and the contractors resumed
their work thereafter.
(xviii) | The  Hazardous  waste | Being Complied
generated shall be properly | The Contractors working at site, under the EPC
collected and handled as | Contractor Howe, have obtained separate
per the provision of | consents from KSPCB for handling Hazardous
Hazardous Waste | Waste. During the compliance period (October
(Management, Handling and | 2022 to March 2023) 3.15 KL of used oil, 10 kg
Transboundary Movement) | of oily cotton material, 7 nos. battery waste, 23
Rules, 2008. nos. oil contaminated filters and 95 nos. of
discarded containers have been generated. The
Hazardous Waste are being stored according to
the Hazardous Waste Rules at site and further
disposed to authorized (CPCB/KSPCB) handlers.
(xixX) | No hazardous chemicals | Being Complied
shall be stored in the | No hazardous chemical is being stored in the
Coastal Regulation Zone | CRZ area.
area.
(xx) | The waste water generated | Complied
from the activity shall be | Only batching plant wash/reject is generated
collected, treated and | from the construction activity presently. For the
reused properly. same, a settling tank is constructed and used for
collection and recycling of all wash water
generated.
(xxi) | Sewage Treatment facility | Will be Complied
should be provided in|A Provision for installing Sewage Treatment
accordance with the CRZ | Plant (STP) facility of adequate capacity in
Notification. phased manner is being planned and will be
implemented along with the commissioning of
the project.
(xxii) | No solid waste will be | Being Complied

disposed of in the Coastal

Adani Vizhinjam Port Pvt. Ltd.
Half Yearly Compliance Report (Oct 2022 to Mar 2023)
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

Regulation Zone area. The
solid waste shall be properly
collected, segregated and
disposed as per the
provision of Solid Waste
(Management and
Handling) Rules, 2000.

No solid waste is being disposed in the CRZ area.
Bio-degradable waste is being treated in an
Organic Waste Converter (OWC) installed at site
and the output is being used as manure in
greenbelt development within the port project
areas.

The dry waste is being properly collected,
segregated, and disposed of in line with the
Solid Waste Management Rules 2016, as
amended.

(xxiii)

Installation and operation of
DG set if any shall comply
with the guidelines of CPCB.
Oil spills if any shall be
properly collected and
disposed as per the Rules.
Project proponent shall
install necessary oil spill
mitigation measures.

Being Complied

In the compliance period, 20 DG sets were on
site of which 5 were on standby. DG sets are
being used only in case of emergency purposes.
These are compliant to CPCB guidelines.

Concrete storage with dyke constructed for
separation is used for containment. If any oil
spill occurs, it shall be properly collected and
disposed as per the Rules.

(xxiv)

No construction work other
than those permitted in
Coastal Regulation Zone
Notification shall be carried
out in Coastal Regulation
Zone area.

Being Complied

Construction of the project is being carried out
as per the approval obtained under CRZ
Notification.

(xxv)

The approach channel shall
be properly demarcated
with lighted buoys for safe
navigation and adequate
traffic control guidelines
shall be framed.

Will be Complied

The project is in construction phase and the
same shall be complied during operational
phase.

(xxvi)

The project proponent shall
take up development of
green belt in the project
area, wherever possible.
Adequate budget shall be
provided in the Environment
Management Plan for such
development.

Will be Complied

Greenbelt: Although a natural greenbelt exists,
the greenbelt of adequate width with suitable
species as identified in the EIA will be developed
in all possible areas including back-up areas and
along the boundary of the project area in line
with the establishment of the project. A
greenbelt development plan has been
considered in the Master Plan and adequate
budgetary provision has been kept for this

Adani Vizhinjam Port Pvt. Ltd.
Half Yearly Compliance Report (Oct 2022 to Mar 2023)
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Adani Vizhinjam Port Private Limited | From : October 2022
(AVPPL) To :March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

purpose. Landscape development work has been
completed at several locations in the port areas.

A Fruit orchard established at GIS —Substation
covering 91 cents using 305 numbers of fruit
plants ranging from Mango, Jackfruit,
Rambootan, Sapota, Gemun, Pomegranate,
Ambla, Guava & Papaya. Almost all the plants are
of 7 feet Height started flowering and some
started bearing fruits.

Fruit Orchard at GIS Building

The landscaping maintenance at port site is
entrusted with Vanitha Karsheeka Karma Sena,
one of the livelihood groups formed as part of
CSR activities. The maintenance activities
include, weeding operations, Application of
fertilizers, Pruning of Grown-up plants,
Application of plant protection chemicals.
Landscaping at high mast circle was also
initiated during the period, which is a part of
phase | activity which covers a total area of
7000 sqft.
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Adani Vizhinjam Port Private Limited | From : October 2022
(AVPPL) To :March 2023

Vizhinjam International

Status of Conditions Stipulated in Environmental and CRZ Clearance

Deepwater Multipurpose Seaport

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

Greenbelt along the Median of Approach Road

Greenbelt along 33/11 KV Substation

Compensatory  Afforestation: AVPPL, in
collaboration with Forest department, have
carried out planting of trees in two Phases in
adequate land as identified by social Forest
Department; which have sufficiently covered
the requirement of compensatory afforestation
required for the development of Vizhinjam Port.

Phase 1: Approximately 15,540 trees on 12.05 Ha
land; in Sainik School, Kazhakootam (at an aerial
distance of 24 km from the Vizhinjam Port
project site). Rs. 80.50 Lakhs has been spent
towards Phase-l of the compensatory
afforestation at Sainik School.
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Adani Vizhinjam Port Private Limited | From : October 2022
(AVPPL) To :March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

Progress at Sainik School, Kazhakootam

Phase 2: Approximately 16,500 trees on 12.60

Ha land (in two bits) in Kerala University (KU)
Campus, Karyavattom (at an aerial distance of
23 km from the Vizhinjam Port project site) and
Approximately 8,000 trees on 5 Ha land at STP,
Muttathara (at an aerial distance of 12 km from
the Vizhinjam Port project site). Rs. 174 Lakhs
has been spent towards Phase 2 of the
compensatory afforestation at Muttathara STP
and Kerala University Campus.

Progress at KU, Karyavattom (Bit-1)

Progress at KU, Karyavattom (Bit-2)
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Adani Vizhinjam Port Private Limited
(AVPPL)

From : October 2022
To : March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No. Conditions Compliance Status as on 31.03.2023
Progress at STP, Muttathara
(xxvii) | The fund earmarked for | Being Complied
environment management | An amount of 40 Crores has been kept solely for
plan shall be included in the | EMP implementation as per the commitment in
budget and this shall not be | the EIA; and this amount is not diverted for any
diverted for any other | other purpose.
purposes.
An amount of Rs. 2.62 Crores has been utilized
towards EMP implementation measures during
compliance period October 2022 to March
2023. Till date, an amount of Rs. 26.09 Crores
has been spent on environmental protection
measures. The EMP expenditure is enclosed as
Annexure VII.
(xxviii) | The project proponent shall | Complied

set up an organizational
mechanism/institutional
structure for Environment,
Health & Safety & CSR under
the supervision of a General
Manager as outlined in the
EIA Report for effective
implementation of the
stipulated EHS safeguards &
CSR activities.

During construction phase an officer of VISL has
been designated as Head (EHS & CSR) for
effective implementation of the stipulated EHS
safeguards & CSR activities. AVPPL has also
appointed competent and qualified professional
for effective implementation of EHS safeguards
& CSR activities. In addition to the above,
independent environment, health and safety
consultants have been appointed as per
concession agreement signed between GoK and
AVPPL. It is also ensured that contractors
executing the work also deploy qualified and
competent EHS personnel for effective
implementation of EMP measures.

Organizational Structure for Environment,
Health, and Safety & CSR for construction phase
is enclosed as Annexure VIII.
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Adani Vizhinjam Port Private Limited
(AVPPL)

From : October 2022
To : March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No. Conditions Compliance Status as on 31.03.2023
(xxix) | Staff Colony should be | Will be Complied
located beyond CRZ area. Port facility planning is done in such a way that
staff colony will be located beyond CRZ area.
12. General Conditions
(i) Construction of the | Complied
proposed structures shall be | All the construction activities are being carried
undertaken meticulously | out as per existing Central/local rules. Necessary
conforming to the existing | permissions under CRZ Notification 2011 & its
Central/local rules and | amendments have been obtained. Further,
regulations including | necessary approvals from concerned Statutory
Coastal Regulation Zone | Departments/Agencies have been obtained for
Notification, 2011 & its | the construction designs/drawings relating to
amendments. All the | construction activities as mentioned hereunder:
construction e Consent to Establish (CTE) No.
designs/drawings relating to PCB/HO/TVM/ICE/08/2015 dated
the proposed construction 15.09.2015 wvalid up to 31.07.2018 was
activities must have renewed from State Pollution Control Board
approvals of the concerned vide Consent No. PCB/HO/TVMW/ICE-
Statutory Departments / R/02/2018, dated 19.07.2018 valid up to
Agencies. 31.07.2023.
e Airport Authority of India NOC vide NOC no
AAI/SR/NOC/RHQ dated 07.12.2015.
e CTE for consumer pump inside the Vizhinjam
port premises was obtained on 05.03.2021
(Consent No.: PCB/TVM-
DO/NTA/PTP/15/2021) for the period of 5
years valid up to 28.02.2026.
e Consent to Operate (CTO) for Explosives
Storage at Chappath area was obtained on
20.07.2021 (Consent No.: PCB/TVM-
DO/ICO/NTA/HCS/49/2021) wvalid up to
31.12.2024.
e As per the exemption granted by GoK G.O.
No. 310/2015/LSGD dated 01.10.2015,
AVPPL is not required to obtain any further
building permits/permission to construct
port related building within the port
premises.
(ii) Adequate provision for | Complied
infrastructure facilities | On an average 910 Nos. of employees, staff and
including water supply, fuel | construction workers were engaged in the port
and sanitation must be | construction activities daily during the

ensured for construction

compliance period October 2022 to March

Adani Vizhinjam Port Pvt. Ltd.
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No. Conditions Compliance Status as on 31.03.2023
workers during the | 2023. Due to the agitation and protests led by
construction phase of the | Latin Archdiocese of Thiruvananthapuram at
project to avoid any damage | the Port Site, all activities for the project were
to the environment. on a standstill situation from 16.08.2022 to

07.12.2022.
There are no labourers residing in the labour
camps. It is ensured that construction workers
who are staying outside in the contractor rented
houses/apartments are provided with necessary
infrastructure facilities.
(iii) Appropriate measures must | Being Complied
be taken while undertaking | Mitigation measures are being followed while
digging activities to avoid | undertaking digging activities Surface & Ground
any likely degradation of | water quality is monitored monthly in line to
water quality. Environment Monitoring Plan prescribed in EIA
and analysis reports are enclosed as Annexure |l.
There are no significant changes observed in the
water quality during the compliance period.
(iv) Borrow sites for each quarry | Being Complied

sites for road construction

material and dump sites

must be identified keeping
in view the following:

(3) No excavation or
dumping on private
property is carried out
without written consent
of the owner.

(b) No excavation or
dumping shall be
allowed on wetlands,
forest areas or other
ecologically valuable or
sensitive locations.

(c) Excavation work shall be
done in close
consultation with the
Soil Conservation and
Watershed Development
Agencies working in the
area, and

Quarry material is being obtained from approved
quarry sites only.

Earth cutting generated from road corridor
construction at present are dumped in truck
terminal area.

e No excavation has been carried out in private
property.

e No excavation or dumping has been carried
out in wetlands, forest area or other
ecologically valuable or sensitive locations.

e Kerala State Remote Sensing and
Environment Centre (KSREC) have studied
the impact due to construction of port
approach road. Recommendations of KSREC
are being implemented and suitable
mitigation measures as suggested in the
KSREC report are being adopted during
construction.

e No bituminous or hazardous material has
been used.
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Adani Vizhinjam Port Private Limited | From : October 2022
(AVPPL) To :March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &

CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions Compliance Status as on 31.03.2023

(d) Construction spoils
including bituminous
material and other
hazardous materials
must not be allowed to
contaminate water
courses and the dump
sites for such materials
must be secured so that
they shall not leach into
the ground water.

v)

The construction material | Being Complied

shall be obtained only from | The construction material was obtained from
approved quarries. In case | approved quarries only.

new quarries are to be
opened, specific approvals | As on date, AVPPL have obtained Environmental

from the competent | Clearance (EC) from the State Environmental
authority shall be obtained | Impact Assessment Authority (SEIAA) and
in this regard. Consent to Operate (CTO) from KSPCB for the

following granite building stone quarries:

e Block No. 29, Re-Survey No. 120/10 in
Manickal Village, Nedumangad Taluk,
Thiruvananthapuram District, Kerala (Details
submitted along with the HYCR for the
period October 2019 to March 2020)

e Survey No. 555/2, Nagaroor Village
(Kadavilla), Chirayinkeezhu Taluk,
Thiruvananthapuram District (Details
submitted along with the HYCR for the
period April 2019 to September 2019)

e Block No. 47, Re-Survey Nos. 133/4,133/16, &
139/6 in Aryanadu Village, Nedumangad
Taluk, Thiruvananthapuram District, Kerala
(Details submitted along with the HYCR for
the period April 2022 to September 2022).

e Block No. 30, Re-Survey No. 341/6 in Koodal
Village, Konni Taluk, Pathanamthitta District,
Kerala (Details submitted along with the
HYCR for the period April 2022 to September
2022).

e Block No. 37, Re-Survey Nos. 554/1, 554/5 &
554/6 in Nagaroor Village (Kadavilla),
Chirayinkeezhu Taluk, Thiruvananthapuram
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

District, Kerala (Details submitted along with
the HYCR for the period April 2022 to
September 2022).

In case of new quarries, necessary approvals will
be obtained from the competent authority.

Apart from these, the concessionaire is also
sourcing rocks from the following private quarry
owners in Kerala:

e Vismaya Rocks Pvt. Ltd. Quarry at Kummil
Village, Kottarakara Taluk, Kollam District,
Kerala

e Tasna Mines Quarry at Mancode Village,
Kottarakara Taluk, Kollam District, Kerala

The concessionaire is also sourcing rocks from
several private quarry operators in Tamil Nadu.
It is ensured that all private quarry owners have
necessary approvals and permits from
competent authorities.

(vi)

The project authorities shall
make necessary
arrangements for disposal
of solid wastes and for the
treatment of effluents by
providing a proper
wastewater treatment plant
outside the CRZ area. The
quality of treated effluents,
solid wastes and noise level
etc. must conform to the
standards laid down by the
competent authorities
including the Central/State
Pollution Control Board and
the Union Ministry of
Environment and Forests

under the Environment
(Protection) Act, 1986,
whichever are more
stringent.

Being Complied

e No solid waste is being disposed of in the
CRZ area.

e Solid waste is handled as per the Solid Waste
Management Rules, 2016 as amended.

e No solid waste is being disposed in the CRZ
area.

e Bio-degradable waste is being treated in an
OWC installed at site and output is being
used as manure in greenbelt development.

e The dry waste is being properly collected,
segregated, and disposed in line to Solid
Waste Management Rules 2016, as
amended.

e Provision for installing Sewage Treatment
Plant (STP) facility of adequate capacity in
phased manner is being planned and will be
implemented in line with CRZ Notification
along with the commissioning of the project.

e Environment Monitoring is being carried out
as per Environment Monitoring Plan
prescribed in EIA by NABL accredited agency
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Adani Vizhinjam Port Private Limited
(AVPPL)

From : October 2022
To : March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

Standards Environmental & Analytical
Laboratories.

e Ambient Noise is being monitored as per
Noise Pollution (Regulation & Control) Rules,
2000 (Rules 3 (1) and 4(1)) at 5 locations
(Residential, commercial & Industrial) twice
a month and it is observed that noise
readings were within limits at all locations on
all monitoring days during the monitoring
months (from October 2022 to March 2023).

e Summary of the Ambient Air Quality
Monitoring (AAQM) during the compliance
period October 2022 to March 2023 at 5
monitoring locations is mentioned below:

Perm.

Parameter Unit Max Avg. | Min

Limit
100

PMio 79.6

47.3

pg/m3 58.5 | 42.3

PM2.s pg/m3 311 | 217 60

S0, pg/m* | 5.86 | 384 | 2m 80

NO, pg/m* | 745 | 513 | 3.1 80

CO mg/m? BDL BDL | BDL 4

HC ppm BDL | BDL | BDL

e Detailed Monitoring Reports for the period
October 2022 to March 2023 is attached as
Annexure Il).

(vii)

The proponent shall obtain
the requisite consents for
discharge of effluents and
emissions under the Water
(Prevention and control of
Pollution) Act, 1974 and the
Air (Prevention and control
of Pollution) Act, 1981 from
the Kerala State Pollution
Control Board before
commissioning of the
project and a copy of each
of these shall be sent to this
Ministry.

Will be Complied

CTO under the Water (Prevention and control of
Pollution) Act, 1974 and the Air (Prevention and
control of Pollution) Act, 1981 will be obtained
from KSPCB before commissioning of the
project and copy of the CTO will be sent to
Ministry on receipt.
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Adani Vizhinjam Port Private Limited
(AVPPL)

From : October 2022
To : March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No. Conditions Compliance Status as on 31.03.2023

(viii) | Adequate precautions shall | Complied
be taken during | Following precautionary measures are
transportation of the | undertaken during transportation of the
construction material so | construction material as environment
that it does not affect the | safeguard:

environment adversely.

e Tarpaulin cover is being used during
transportation of construction material.

e All vehicles coming into the site are under a
speed restriction of 20 km/hr.

e Regular Water Sprinkling is done on the
approach road by water tankers.

e |t is ensured that all vehicles entering the
Port have a valid PUC certification.

e The dumpers have speed governors ensuring
adherence to speed limit.

Water Sprinkling in Progress

Tarpaulin Covered Trucks
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

PUC Certificate

(ix)

Full support shall be
extended to the officers of
this Ministry/Regional
Office at Bangalore by the
project proponent during
inspection of the project for
monitoring purposes by
furnishing full details and
action plan including action
taken reports in respect of
mitigation measures and
other environmental
protection activities.

Noted

There was no visit by officers of
Ministry/Regional Office at Bangalore during
the compliance period.

All necessary support will be extended to
officers of this Ministry/Regional Office during
inspection of the project/site visit; whenever
planned.

(x)

Ministry of Environment &
Forests or any other
competent authority may
stipulate any additional
conditions or modify the
existing ones, if necessaryin
the interest of environment
and the same shall be
complied with.

Noted for Compliance

(xi)

The Ministry reserves the
right to revoke this
clearance if any of the
conditions stipulated are
not complied to the
satisfaction of the Ministry.

Noted

(xii)

In the event of a change in
project profile or change in
the implementation agency,

Noted and Will be Complied
AVPPL is the concessionaire for implementing
the project and operating it for the next 40
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Adani Vizhinjam Port Private Limited
(AVPPL)

From : October 2022
To : March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No. Conditions Compliance Status as on 31.03.2023
a fresh reference shall be | years, based on concession agreement signed
made to the Ministry of | between the GoK &, AVPPL on 17.08.2015.
Environment & Forests. Vizhinjam International Seaport Limited (VISL) is
the nodal agency for development of the port on
behalf of GoK. As on date, there is no change in
the project profile.
(xiii) | The project proponent shall | Complied
inform the Regional Office | Concession agreement with AVPPL was signed
as well as the Ministry, the | on 17.08.2015. The layout of the port has been
date of financial closure and | approved by GoK by letter
final approval of the project | N0.308799/E1/15/F&PD  dated 30.10.2015
by the concerned | (Submitted along with the Compliance Report
authorities and the date of | forthe period October 2015 to March 2016). The
start of land development | preliminary construction activities commenced
work. at site on 16.11.2015 followed by official
inauguration on 05.12.2015. Financing
agreement forming part of financial closure was
submitted by the concessionaire on 13.05.2016.
(xiv) | Kerala  State Pollution | Noted
Control Board shall display a | This condition does not pertain to project
copy of the clearance letter | proponent. However, it is learnt that KSPCB had
at the Regional Office, | complied with the same.
District Industries Center
and Collector’s
Office/Tehsildar’'s office for
30 days.
13. These stipulations would be | Noted for Compliance
enforced among others
under the provisions of
Water  (Prevention  and
Control of Pollution) Act,
1974, The Air (Prevention
and Control of Pollution) Act
1981, the Environment
(Protection) Act, 1986, the
Public Liability (Insurance)
Act, 1991 and EIA
Notification 2006,
including the amendments
and rules made thereafter.
14, All other statutory | Complied
clearances such as the | All the construction activities are being carried
approvals for storage of | outas perexisting Central/local rules. Necessary
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

diesel from Chief Controller
of Explosives, Fire
Department, Civil Aviation
Department, Forest
Conservation Act, 1980 and
Wildlife (Protection) Act,
1972 etc. shall be obtained,
as applicable by project
proponents from the
respective competent
authorities.

permissions under CRZ Notification 2011 & its
amendments have been obtained.

Further, necessary approvals from concerned
Statutory Departments / Agencies have been
obtained for the construction designs/drawings
relating to the proposed construction as
mentioned hereunder:

e Consent to Establish No.
PCB/HO/TVM/ICE/08/2015 dated
15.09.2015 wvalid up to 31.07.2018 was
renewed from State Pollution Control Board
vide Consent No. PCB/HO/TVMW/ICE-
R/02/2018, dated 19.07.2018 valid up to
31.07.2023.

e Airport Authority of India NOC vide NOC no
AAI/SR/NOC/RHQ dated 07.12.2015.

e CTE for consumer pump inside the Vizhinjam
port premises was obtained on 05.03.2021
(Consent No.: PCB/TVM-
DO/NTA/PTP/15/2021) for the period of 5
years valid up to 28.02.2026.

e Consent to Operate (CTO) for Explosives
Storage at Chappath area was obtained on
20.07.2021 (Consent No.: PCB/TVM-
DO/ICO/NTA/HCS/49/2021) valid up to
31.12.2024.

e As per the exemption granted by GoK G.O.
No. 310/2015/LSGD dated 01.10.2015,
AVPPL is not required to obtain any further
building permits/permission to construct
port related building within the port
premises.

(CTE)

15.

The project proponent shall
advertise in at least two
local Newspapers widely
circulated in the region, one
of which shall be in the
vernacular language
informing that the project
has been accorded
Environment Clearance and
copies of the clearance

Complied

Details regarding the advertisement that the
project had been accorded EC and copies of the
clearance letter that were published in local
newspapers was intimated (along with copy of
advertisement) to the regional office of
MoEF&CC, vide letter No. VISL/EC/MoEF/2013
dated 20.01.2014 (Submitted along with the
HYCR for the period October 2015 to March
2016).
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Adani Vizhinjam Port Private Limited
(AVPPL) To

From : October 2022
: March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No. Conditions Compliance Status as on 31.03.2023

letters are available with the

Kerala State Pollution | Copy of the EC is available on VISL website at

Control Board and may also | http://www. vizhinjamport.in/eia-30-5-13.php.

be seen on the website of | The same is also uploaded on Adani Ports and

the Ministry of Environment | Special Economic Zone (APSEZ) website at

& Forest at | https://www.adaniports.com/Downloads

http://www.envfor.nic.in.

The advertisement should

be made within 10 days from

the date of receipt of the

Clearance letter and a copy

of the same should be

forwarded to the Regional

office of this Ministry at

Bangalore.

16. This Clearance is subject to | Noted

final order of the Hon'ble

Supreme Court of India in

the matter of Goa

Foundation Vs. Union of

India in Writ Petition (Civil)

No0.460 of 2004 as may be

applicable to this project.

17. Any appeal against this | Noted

clearance shall lie with the | Three appeals challenging the EC granted to the

National Green Tribunal, if | project (two appeals filed at NGT, Southern

preferred, within a period of | Regional Bench, Chennai and one at NGT,

30 days as prescribed under | Principal Bench, Delhi) and one original

Section 16 of the National | application (OA-filed at NGT, Principal Bench

Green Tribunal Act, 2010. Delhi) indirectly challenging the CRZ
Notification, 2011 were filed as per the NGT Act,
2010. The appeals filed at Chennai bench were
later transferred to the Delhi bench. The Delhi
Bench of NGT has upheld the EC granted to the
project vide its judgment dated 02.09.2016.

18. A copy of the clearance | Complied

letter shall be sent by the
proponent to concerned
Panchayat,
ZilaParishad/Municipal
Corporation, Urban Local
Body and the Local NGO, if
any from whom

The EC was submitted to the concerned
Panchayat, Zila Parishad/Municipal Corporation,
Urban Local Body and the Local NGOs from
whom representations were received vide letter
No. VISL/EC/MoEF/2013 dated 29.01.2014.
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Vizhinjam International Deepwater Multipurpose Seaport
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Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

suggestions/
representations, if any, were
received while processing
the proposal. The clearance
letter shall also be put on
the website of the company
by the proponent.

Copy of the EC is available on VISL website at
http://www. _vizhinjamport.in/eia-30-5-13.php.
The same is also uploaded on APSEZ website at
https://www.adaniports.com/Downloads

19.

The proponent shall upload
the status of compliance of
the stipulated Clearance
conditions, including results
of monitored data on their
website and shall update
the same periodically. It
shall simultaneously be sent
to the Regional Office of
MoEF, the respective Zonal
Office of CPCB and the
SPCB. The criteria pollutant
levels namely; SPM, RSPM,
S0,, NOx (ambient levels as
well as stack emissions) or
critical sectoral parameters,
indicated for the project
shall be monitored and
displayed at a convenient
location near the main gate
of the company in the public
domain.

Being Complied

The copy of the latest HYCR for the period April
2022 to September 2022 including the results of
six monthly monitoring data for the same period
has been uploaded on VISL website
http://www.vizhinjamport.in and also on APSEZ
website
https://www.adaniports.com/Downloads.

The HYCR for the period April 2022 to
September 2022 has been submitted to the
MOoEF&CC, Regional Office (Bangalore), Zonal
office of the CPCB (Bangalore), KSPCB & KCZMA
vide email dated 22.11.2022 (a copy of the email
is enclosed as Annexure IX).

Environment Monitoring is being carried out as
per Environment Monitoring Plan prescribed in
EIA by NABL accredited agency Standards
Environmental & Analytical Laboratories.
Detailed Monitoring reports (Air, Water, Noise,
Marine Water, and Sediment) for the
Compliance Period April 2022 to September
2022 are enclosed as Annexure Il. Additionally,
summary of monthly Environment monitoring
results is also uploaded on the APSEZ website
https://www.adaniports.com/Downloads.

20.

The project proponent shall

also submit six monthly
reports on the status of
compliance of the
stipulated Clearance

conditions including results
of monitored data (both in
hard copies as well as by e-
mail) to the respective

Being Complied

HYCRs on the status of compliance of the
stipulated clearance conditions including
results of monitored data are regularly
submitted to all the concerned agencies.

As per the MOoEF&CC Notification dated
26.11.2018, wherein submission of HYCRs by
email/soft copy is declared acceptable,
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Status of Conditions Stipulated in Environmental and CRZ Clearance

Half Yearly Compliance Report (HYCR) on Conditions Stipulated in Environmental &
CRZ Clearance (EC) F.N0.11-122/2011-IA.1ll dated 03.01.2014
for the Period October 2022 to March 2023

S. No.

Conditions

Compliance Status as on 31.03.2023

Regional Office of MoEF,
the respective Zonal Office
of CPCB and the SPCB.

therefore the HYCR for the period April 2022 to
September 2022 has been submitted to the
MOoEF&CC, Regional Office (Bangalore), Zonal
office of the CPCB (Bangalore), KSPCB & KCZMA
via email dated 22.11.2022 (a copy of the email
is enclosed as Annexure IX).

Additionally, as per the MoEF&CC Office
Memorandum dated 14.06.2022, the HYCR for
the period April 2022 to September 2022 has
been submitted online through newly developed
compliance module in the PARIVESH Portal.

21.

website of the company

e-mail.

The environmental
statement for each financial
year ending 31t March in
Form-V as is mandated to be
submitted by the project
proponent to the concerned
Kerala State Pollution
Control Board as prescribed
under the Environment
(Protection) Rules, 1986 as
amended subsequently,
shall also be put on the

along with the status of
compliance of Clearance
conditions and shall also be
sent to the respective
Regional Offices of MoEF by

Will be Complied

The project is in construction phase. The same
shall be complied post commissioning during
operational phase.

Half Yearly Compliance Report (Oct 2022 to Mar 2023)

Adani Vizhinjam Port Pvt. Ltd.

Page 31 of 32




Adani Vizhinjam Port Private Limited | From : October 2022
(AVPPL) To :March 2023

Vizhinjam International Deepwater Multipurpose Seaport
Status of Conditions Stipulated in Environmental and CRZ Clearance

Enclosures:
Annexure .
Details of Annexure
Number
Annexure [: Shoreline Monitoring Report (October 2022 to March 2023)
Annexure Il Environment Monitoring Report (October 2022 to March 2023)
Annexure Ill: | CSR Activities by AVPPL (October 2022 to March 2023)

Annexure IV: | Compliance to Conditions of KCZMA Recommendation

Annexure V: | Compliance of the Commitments made during Public Hearing

Annexure VI: | Status of Environment Management Plan

Annexure VII: | EMP Expenditure

Annexure VIII: | Environment Health, Safety & CSR Organizational Structure

Annexure IX: | Email Submission of HYCR for the Period April 2022 to September 2022
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ABBREVIATIONS

ADCP Acoustic Doppler Current Profiler

APHA American Public Health Association Guidelines

CES Coastal Erosion Stone

AVPPL Adani Vizhinjam Port Pvt. Ltd.

BDL Below Detectable Level

C.M. Central Meridian

CD Chart Datum

cm Centimetre

COG Course over ground

dd mm.mmm Degrees minutes. Decimal minutes

DGPS Differential Global Positioning System

DTM Digital Terrain Model

EC Environmental & CRZ Clearance

EIL Engineer In Charge

EEZ Exclusive Economic Zone

Gol Government of India

GoK Government of Kerala

GPS Global Positioning System

HSE Health, Safety & Environment

HWM High Water Mark

IHO International Hydrographic Organization

INCOIS Indian National Centre for Ocean Information Services

IS 1498 Indian Standard for Classification and Identification of Soils for General
Engineering Purposes

IS 3025 Indian Standard or Methods of Sampling and Test for Water and Waste water
Part 1 - Sampling

kHz Kilohertz

Km Kilometre

kPa Kilo Pascal

LAT Lowest Astronomical Tide

Lat Latitude

LEO Littoral environmental observation

Long Longitude

m Metre

MBES Multibeam Echo Sounder

Mg/L Milligram per litre

MoEF Ministry of Environment & Forests
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MoU Memorandum of Understanding

MSL Mean Sea Level

MV Motor Vessel

NA Not Applicable

NABL National Accreditation Board for Testing and Calibration Laboratories
NHO Naval Hydrographic Organization

NIOT National Institute of Ocean Technology
nm Nautical mile

NTU Nephelometric Turbidity Units

PEP Project Execution Plan

PVD Progressive vector diagram

PPP Public Private Partnership

ppt Parts per Thousand

RTK Real Time Kinematics

SAC Shankar And Co.

SBES Single Beam Echo Sounder

Sol Survey of India

SOG Speed over ground

SOwW Scope of Work

TEU Twenty Foot Equivalent Unit

UNCLOS United Nations Convention on the Law of the Sea
UTM Universal Transverse Mercator projection
VISL Vizhinjam International Seaport Ltd.

w.d. Water depth

WGS84 World Geodetic System 1984

WMO World Meteorological Organisation
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DEFINITIONS

Project Owner

Vizhinjam International Seaport Ltd (VISL), Thiruvananthapuram

Project Concessionaire

Adani Vizhinjam Port Pvt. Ltd. (AVPPL), Thiruvananthapuram

Advisor to VISL

National Institute of Ocean Technology (NIOT), Chennai

Survey Contractor

Shankar And Co. (SAC), Navi Mumbai

Survey Requirement

Oceanographic & Bathymetric Survey for Shoreline Monitoring

Chart Datum Chart datum is the level to which soundings on published charts are
reduced, and above which tidal predictions and tidal levels are given
in the Tide Table. All depths on charts are referred to this datum.

Current Speed The speed at which a water body moves in the ocean. The speed is
denoted in cm/s

Rip Current A relatively strong, narrow current flowing outward from the beach

through the surf zone

Current Direction

The direction towards which the currents are flowing. A westerly
current implies that the currents are flowing from east to west

LEO

Littoral Environmental Observations

Wave Peak period (Tp)

The peak period gives the characteristic frequency of the arriving
wave energy. This gives the period at which the spectrum has its
highest value.

Significant Wave Height
(Hs)

Significant wave height is the average peak-to-peak amplitude of the
largest one third of the waves in a given field.

Wave direction

The direction from which the waves are coming. A westerly wave
implies that the waves are moving from west to east.

Wind Speed

The speed at which the air moves with respect to the surface of
earth. The speed is denoted in m/s

Wind Direction

Wind direction is an indicator of the direction that the wind is
blowing from. A northerly wind is coming from the north and
blowing towards the south

Atmospheric pressure

It is defined as the force per unit area exerted against a surface by
the weight of the air above that surface. Atmospheric pressure is
expressed in millibars (mb)

Relative Humidity

Relative humidity is defined as the ratio of the water vapor density
(mass per unit volume) to the saturation water vapor density, usually
expressed in percent

Turbidity

Turbidity is the cloudiness or haziness of a fluid caused by large
numbers of individual particles that are generally invisible to the
naked eye, similar to smoke in air.
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EXECUTIVE SUMMARY

The Vizhinjam International Deepwater Multipurpose Seaport is a prestigious
project taken up by the Government of Kerala, (GoK). It is designed primarily to cater to
container trans-shipment besides multi-purpose and break-bulk cargo. The port is being
currently developed in a Public-Private Partnership (PPP) component on a design,
build, finance, operate and transfer (“DBFOT”) basis. The private partner, the
Concessionaire M/s Adani Vizhinjam Port Private Limited (AVPPL) had commenced
construction on 5™ December 2015.

Vizhinjam International Seaport Ltd (VISL) - a company fully owned by GoK is the
implementing agency for the project, will be responsible for all obligations and
responsibilities of GoK in respect of the Project and the Concession Agreement.

With its numerous natural advantages and potential, the port will contribute greatly to
economic development and will be an asset in terms of infrastructure development in
the country.

The project obtained Environmental & CRZ Clearance (‘EC”) from the Ministry of
Environment & Forests (MoEF), Government of India (Gol) on 3™ January 2014,
wherein it has been specified to carry out intense monitoring and regulatory reporting of
the shoreline changes in the project area. Accordingly, VISL has entered into a
memorandum of understanding (MoU) with the National Institute of Ocean Technology
(NIOT), Chennai, under the Ministry of Earth Sciences (MoES), for a long-term
shoreline monitoring programme including the seasonal bathymetry mapping.

(Source: https://www.vizhinjamport.infnome.html)

Shankar And Co, hereinafter referred to as SAC, based in Navi Mumbai has been
awarded the contract to carry out Shoreline Monitoring — Oceanographic & Bathymetric
Data Collection in the vicinity of the proposed site for the development of the Vizhinjam
International Deepwater Multipurpose Seaport, vide the service order; SO 5700267194
by AVPPL.

As part of the study, NIOT provided a wave rider buoy to be deployed off Mulloor and
the data and watch & ward of the buoy was to be monitored by SAC.

This report provides the results of the data collected for the half yearly period from
October 2022 to March 2023. All co-ordinates in the reports and charts are referenced
to WGS-84, UTM Projection, CM 75° East, Zone 43, Northern Hemisphere.

Shankar And Co.
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INTRODUCTION

The proposed project is being developed as a PPP project on a DBFOT basis in
accordance with the terms and conditions set forth in the concession agreement signed
between AVPPL and GoK/VISL. The investment for land, external infrastructure (rail,
water and power) and breakwater will be borne by the landlord (VISL/GoK). The
investments for other port infrastructure (dredging & reclamation, berths, terminals,
superstructure & equipment) will be shared on PPP basis availing Viability Gap Funding
(VGF). The PPP concessionaire, AVPPL has been given the right to operate the port for
a specified concession period of 40 years. Traffic-linked stage-wise future development
of the project with an ultimate berth length of 2000m is also envisaged.

The proposed site is endowed with a natural depth of 23 to 25m (which is by far the best
compared to other ports in the world) as close as 2 km from the coast. This will enable
berthing of mother vessels of 18000 TEU and higher. Since the port site is located at
the southern tip of India, barely 10 nautical miles from the international sea route (Suez
— Far East route & Far East — Middle East route), it has the potential to become the
future trans-shipment hub of the country.

(Source: https://www.vizhinjamport.in/download/F easibility-Report.pdf)

The study includes carrying out MetOcean observations (wave, meteorological
parameters and tide) at one location, to measure current for 30 days each, at four
locations, during 3 different seasons; Pre-monsoon (Mar-May), monsoon (Jun-Oct), and
Post-monsoon period (Nov-Feb), to measure in real-time turbidity from three levels and
three locations, bathymetric survey of up to 20m contour in two seasons, cross-shore
profiling (CSP) from 10m CD (4 CSP lines carried out up to a depth of 20m during the
months of January, May, August and October) to 100m inland from the high water line
along a stretch of 40 km, water & grab sampling, littoral environmental observation and
river crossing survey. All these are to be carried out for a period of 3 years commencing
June 2019.

A Google Earth image, showing the Multibeam survey area; locations of the
observations, including the wave/current, tide and Automatic Weather Station (AWS)
measurement location, is given in Figure 2-1 and Figure 2-2.

P1, P2 and P3 correspond to Acoustic Doppler Current Profiler (ADCP) locations and
P4 corresponds to both, ADCP and wave location.
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Figure 2-1: General Survey Location
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Figure 2-2: MetOcean Locations

The CSP lines, which coincide with the Littoral Environment Observation (LEO), beach
sampling and photographic documentation, are indicated in Figure 2-3. The cross-shore
profiles are named as CSP-01 to CSP-81. CSP-01 corresponds to the southernmost
profile which lies to the south of the existing Vizhinjam Harbour and gradually increases
progressing towards north for the entire 40 km stretch (20 km on either side of the port)
with a 500 m interval between each CSP line, CSP-81 being the northernmost profile.
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Figure 2-3: CSP, LEO and Photographic Documentation Locations
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SCOPE OF WORK

The survey scope of work as per the contract includes the following:

To mobilise a suitable marine spread and a survey boat at site for carrying out the
operations.

To provide requisite personnel and equipment for undertaking of oceanographic
measurements and study of shoreline.

Monthly cross-shore beach profiling perpendicular to the shoreline for a 40 km
stretch at intervals of 500m, using RTK or total station landward up to 100m from
HTL or +2m of HTL and using shallow draft boats, sled or any other suitable
techniques seaward down to 10m CD (4 CSP Lines carried out up to a depth of 20 m
in the months of January, May, August and October).

Monthly monitoring of littoral zone (at the CSP locations) to observe the littoral
transport direction and alongshore current speed by means of appropriate drogue
observations and visual observations.

Monthly photographic documentation of geomorphological changes (at the CSP
locations).

Seasonal beach sediment sampling and analysis (at the CSP locations).

Bathymetric survey twice in a year, i.e. just after the monsoon season and just prior
to the commencement of the next monsoon to generate 0.5m contours (with
bathymetric survey lines spaced at 25 m interval) in areas with depths to 20m CD
using multi beam echo sounder.

Bathymetry/cross section survey for 500m length of rivers debouching in a 40 km
stretch of the coast.

Seabed sediment sampling and analysis in 80 sg. km with one sample per sq km.

Collection and analysis of water samples at specified periods (seasonal) for total
suspended solids (TSS) and turbidity from four specified locations.

Current measurements (both magnitude and direction) using Acoustic Doppler
Current Profiler (ADCP) at four locations, as marked in Figure 2-1, for the duration of
full tidal cycle/30 days each during Pre-monsoon (Mar-May), Monsoon (Jun-Oct) and
Post-monsoon period (Nov-Feb).

Wave observations using WRB Datawell DWG-G shall be carried out at one location
as marked on the location map.

Tide measurements using an automatic tide gauge close to the survey area to
observe the tidal variations around the clock at 6-minute intervals or as specified to
cover one full year. The tide gauge shall be connected to the nearest Survey of India
Benchmark.
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¢ Collection of wind speed & direction, atmospheric pressure, humidity, temperature at
1 location specified by the client/EIC (Engineer In Charge) by establishing an
Automatic Weather Station (AWS).

e Additionally, shoreline monitoring survey using RTK in GPS mode is to be carried out
along the entire 40 km stretch every month (commenced from November 2021
onwards) and sled survey to be carried out for the nearshore areas along 7 CSP
transects (CSP Nos. 2, 33, 34, 68, 69, 73 and 74) every month using pressure
sensor. This survey shall be carried out till the minimum depth which can be
navigated by the offshore CSP survey boat.

¢ Analysis and processing of the data and submission of periodic reports.

Note: Continuous monitoring of turbidity at 3 location (1 upstream & 2 downstream of
dredging location) was discontinued as per the instructions from AVPPL on
September 2022, The decision was backed up by the NGT Expert committee
meetings dated 5th and 6th January 2023, and buoys where decommissioned.

3.1 Location Coordinates
The location co-ordinates for the current and wave observations are given below:

Table 3-1: Current / Wave locations

Location Co-ordinates
WGS-84 Spheroid, UTM Projection, CM 75 East, Zone 43, North
Name Latitude Longitude Depth w.r.t CD (m)
ADCP - P1 (Vizhinjam) 08° 21'55.4"N 76° 58' 51.6"E 221
ADCP- P2 (Poovar) 08°17'35.8"N 77°04'03.5"E 23.1
ADCP- P3 (Pachalloor) 08° 24' 08.6"N 76° 56'16.1"E 21.9
ADCP/Wave - P4 (Mulloor) 08° 21'42.3"N 76° 59'33.9"E 22.9

The current observations are to be carried out for 30 days in each of the seasons at the
above locations.

The location co-ordinates of the tide station are provided below:
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Table 3-2: Tide station location coordinates
Tide Station Co-ordinates
WGS-84 Spheroid, UTM Projection, CM 75 East, Zone 43, North

Name Latitude Longitude Height above CD (m)

Tide station 08° 22' 33.68"N 76° 59' 16.65"E 2.711

The Gill Metpack Automatic Weather Station with rain gauge was installed on the
terrace of the Port Control Office building. The following table shows the coordinates

of the AWS installation:

Table 3-3: Weather station location coordinates
Weather Station Co-ordinates
WGS-84 Spheroid, UTM Projection, CM 75 East, Zone 43, North

Name Latitude Longitude Height above CD (m)

Weather station (on
top of Port Control | 08°22“22.75" N | 76° 59' 39.62" E 12.785

Office building)

The wind sensor was installed at a height of 14.235m above MSL (14.785m above CD).
As suggested by NIOT and as per the WMO standard, 7% of the speed was reduced to
derive the wind speeds at 10m above MSL.
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3.2 Beach and Water Sampling

A total of 81 beach samples were to be collected in one season, as part of the
contract. The samples were to be analyzed for grain size distribution as per
Wentworth classification.

In the monsoon 2022 period, only 45 samples could be collected out of 81. The
samples which couldn't be collected due to lack of beach were BS-3, BS-48 to BS-52,
BS-63, BS-65 and BS-66. Samples from BS-23 to BS-41 and BS-53 to BS-60 could
not be collected as a result of the ongoing agitation faced from the locals residing in
these areas.

In the post monsoon 2022 period (October 2022 to March 2023), 70 samples could be
collected out of 81. The samples which could not be collected due to lack of beach
were BS-3, BS-11 to BS-13, BS-35, BS-49 to BS-51, BS-59, BS-63, and BS64. We
could not approach the locations BS-29 and BS-30 due to the local protest.

The location coordinates of beach samples are provided in the table below.

Table 3-4: Beach Sampling Locations

BEACH SAMPLING LOCATIONS
WGS-84, UTM Projection, CM 75° East, Zone 43, North
Location Latitude Longitude
BS-1 8° 16.0265" N 77°7.9532" E
BS-2 8° 16.1775" N 77°7.7195"E
BS-3 8° 16.3348" N 77°7.4987" E
BS-4 8° 16.4955" N 77°7.2778" E
BS-5 8° 16.6565" N 77°7.0579" E
BS-6 8° 16.8176" N 77°6.8379"E
BS-7 8° 16.9782" N 77°6.6187"E
BS-8 8°17.1382" N 77°6.3980" E
BS-9 8° 17.2984" N 77°6.1765" E
BS-10 8° 17.4586" N 77° 5.9566" E
BS-11 8° 17.6207" N 77°5.7379"E
BS-12 8°17.7276" N 77° 5.5946" E
BS-13 8° 17.8899" N 77°5.3756" E
BS-14 8° 18.0524" N 77°5.1568" E
BS-15 8° 18.2151" N 77°4.9388" E
BS-16 8° 18.3603" N 77°4.7165"E
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BEACH SAMPLING LOCATIONS
WGS-84, UTM Projection, CM 75° East, Zone 43, North
BS-17 8° 18.5517" N 77°4.5120" E
BS-18 8° 18.7213" N 77°4.3003" E
BS-19 8° 18.8852" N 77° 4.0829" E
BS-20 8° 19.0488" N 77° 3.8659" E
BS-21 8° 19.2152" N 77° 3.6499" E
BS-22 8° 19.3848" N 77° 3.4369" E
BS-23 8° 19.5582" N 77° 3.2282" E
BS-24 8°19.7318" N 77° 3.0196" E
BS-25 8° 19.9075" N 77°2.8098" E
BS-26 8°20.0796" N 77° 2.5989" E
BS-27 8°20.2492" N 77° 2.3841"E
BS-28 8°20.4130" N 77°2.1703"E
BS-29 8° 20.5731" N 77°1.9581" E
BS-30 8° 20.7305" N 77°1.7499" E
BS-31 8° 20.8951" N 77°1.5274" E
BS-32 8°21.0493" N 77°1.2973"E
BS-33 8°21.1815"N 77° 1.0911"E
BS-34 8°21.3210" N 77° 0.8491"E
BS-35 8°21.3974" N 77° 0.6359" E
BS-36 8°21.6830" N 77°0.4829" E
BS-37 8°21.8799" N 77°0.2980" E
BS-38 8°22.1369" N 77° 01947 E
BS-39 8°22.3420" N 76° 59.9895" E
BS-40 8°22.5417" N 76° 59.7689" E
BS-41 8°22.8201" N 76° 59.0753" E
BS-42 8° 23.0287" N 76° 58.7934" E
BS-43 8°23.1727" N 76° 58.6741" E
BS-44 8° 23.3709" N 76° 58.5145" E
BS-45 8° 23.7061" N 76° 58.3743"E
BS-46 8° 23.8974" N 76° 58.3798" E
BS-47 8°24.1304" N 76° 58.2814" E
BS-48 8°24.4789" N 76° 58.1346" E
BS-49 8° 24.6320" N 76° 58.0289" E
BS-50 8° 24.8665" N 76° 57.8917" E
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BEACH SAMPLING LOCATIONS
WGS-84, UTM Projection, CM 75° East, Zone 43, North
BS-51 8° 25.0976" N 76° 57.7474" E
BS-52 8° 25.3176" N 76° 57.5868" E
BS-53 8° 25.5653" N 76° 57.4562" E
BS-54 8° 25.7602" N 76° 57.2767" E
BS-55 8° 25.9643" N 76° 57.0963" E
BS-56 8° 26.1500" N 76° 56.9073" E
BS-57 8° 26.3461" N 76° 56.7308" E
BS-58 8° 26.5741" N 76° 56.5678" E
BS-59 8°26.7782" N 76° 56.4051" E
BS-60 8°26.9997" N 76° 56.2272" E
BS-61 8°27.2030" N 76° 56.0492" E
BS-62 8° 27.4175" N 76° 55.8762" E
BS-63 8° 27.6142" N 76° 55.6937" E
BS-64 8°27.8102" N 76° 55.5014" E
BS-65 8°28.0132" N 76° 55.3255" E
BS-66 8° 28.2159" N 76° 55.1437" E
BS-67 8° 28.4224" N 76° 54.9642" E
BS-68 8° 28.6228" N 76° 54.7840" E
BS-69 8° 28.8276" N 76° 54.6048" E
BS-70 8°29.0316" N 76° 54.4243" E
BS-71 8°29.1104" N 76° 54.3586" E
BS-72 8°29.3118" N 76° 54.1755" E
BS-73 8°29.5150" N 76° 53.9964" E
BS-74 8°29.7202" N 76° 53.8181" E
BS-75 8°29.9258" N 76° 53.6393" E
BS-76 8° 30.1345" N 76° 53.4652" E
BS-77 8° 30.3450" N 76° 53.2940" E
BS-78 8° 30.5558" N 76° 53.1226" E
BS-79 8°30.7701" N 76° 52.9558" E
BS-80 8° 30.9840" N 76° 52.7867" E
BS-81 8°31.1988" N 76° 52.6188" E

The water samples (132 from four locations) were collected and analysed for TSS as
per IS 3025, Part 17:1984 (reaffirmed 2012); Turbidity was analysed as per IS 3025,
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Part 10:1984 (reaffirmed 2012) technical specifications. The salinity was analysed as
per American Public Health Association (APHA) guidelines.

The water samples were collected in the month of March 2023 for the post monsoon
2022 period.

The location co-ordinates of water sampling locations are provided below:

Table 3-5: Water Sampling Locations

WATER SAMPLING LOCATIONS
WGS-84, UTM Projection, CM 75° East, Zone 43, North

Location Wate(rmlgepth Latitude Longitude
L1 (Mulloor) 21.1 08°21.923" N 76° 58.860' E

L2 (Proposed Dredge o " o u
dumping) 23.2 08°21.705" N 76° 59.565" E
L3 (Pachalloor) 274 08° 24.143'N 76° 56.268' E
L4 (Poovar) 23.0 08° 17.597" N 77°04.058" E
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4 SURVEY CONTROL

41 Geodesy

The survey operations were conducted in the WGS 84 Spheroid, Universal Transverse
Mercator Projection based on the geodetic parameters presented below. All co-
ordinates quoted within this document are with reference to it.

Table 4-1: Geodetic Parameters

GEODETIC PARAMETERS

Satellite Datum

Spheroid WGS-84

Datum WGS 84

Semi-Major Axis 6378137.000 m

Semi Minor Axis 6356752.314 m

Inverse Flattening 298.2572

Projection Parameters

Grid Projection Universal Transverse Mercator

Latitude of Origin of Projection

0° (Equator)

Longitude of Origin of Projection

75° E, Zone 43

Hemisphere North
False Easting (metres) 500000
False Northing (metres) 0
Scale Factor on CM 0.9996
Units Metres
Shankar And Co. 19
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4.2 Survey Vessels
The following vessels were utilized for the survey operation:

Figure 4-1: Watch keeping vessel MFB Samuel
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Figure 4-2: Transit vessel MFB Sindhu Yatra Matha

Figure 4-3: Multibeam Survey boat Bismi
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4.3 Personnel

The following survey personnel from SAC/AVPPL were assigned to the project in the
capacities listed in the table below during the period.

Table 4-2: Personnel

Shankar And Co.

Name Designation

Rajinder Singh Sandhu Project Manager (Navi Mumbai

office)
Vishnu K. Party Chief /Survey Engineer
Vishnu Haridas Land / Hydrographic Surveyor
Ajeesh A.S. Assistant Surveyor
Amal Deva Assistant Engineer

Data Processor (Navi Mumbai
office)

Adani Vizhinjam Port Pvt. Ltd.

Sanjeevanee Khaire

Name Designation
Hebin C. Manager - Environment
Jesse Fullonton Assistant Manager - Environment

Shankar And Co.

22




Oceanographic and Bathymetric Data Collection for
Assessment of Shoreline Changes for AVPPL
Half Yearly Report Rev 1, October 2022 to March 2023

S SURVEY EQUIPMENT DETAILS

51

5.1.1

5.1.2

Wave Rider Buoy

The Datawell DWR (G) Wave Rider Buoy (WRB) was deployed by NIOT in
collaboration with VISL and AVPPL, under a tripartite agreement and is being
monitored and maintained by SAC. A Datawell DWR (G) was supplied and installed for
the project. The WRB was programmed to measure all the wave parameters at half-
hourly intervals. The data is transmitted on a real time basis via the HF antenna to the
receiver set up at Ayur Bay resort.

The system consists of WRB with HF whip/LED flasher, GPS antenna, internal data
logger, RX-D receiver with HF antenna and acquisition and post processing software
w@ves21. The system has a GPS receiver mounted on a buoy along with HF radio for
data transmission in real time. The system has an accuracy of 1 cm + 0.5% of vertical
motion; resolution of 1cm and range of + 30 m at the sampling rate of 1.28 Hz. The
directional accuracy and resolution are 1.5° within the range of 0° to 360°.

Since the WRB is GPS based, it does not require any calibration.

Principles of wave measurement

The GPS wave buoy measurement principle bears a strong analogy with the
Doppler-shift phenomenon of a car passing nearby, blowing its horn. The GPS
system calculates the velocity of the buoy from changes in the frequency of GPS
signals. The velocities are integrated with time to determine buoy displacement. In
practice the GPS system uses signals from multiple satellites to determine three-
dimensional buoy motion. A gravity sensitive accelerometer in the buoy measures
wave height by means of vertical acceleration of the platform of the buoy.

Instrument Mooring

The mooring arrangement incorporates the following components between the sea
bottom and the mooring eye underneath the buoy: a sinker or anchor weight,
polypropylene rope, nylon covered galvanized steel cable (combination rope) and
associated terminals, floats, rubber cords with associated terminals, swivels, ballast
chain, anodes and shackles and cotter pins.

A schematic of the mooring of WRB is given below:
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sinker | Kg
rubber cord
30 m Directional Waverider
15 m noa-directional Waverider
PlropcD+5Sm
€] in-line flost 3 Kg (spprox. § m above seabed)

1 inch shackle mild steel
anchor weight (spprox. 300 Kg scrap chain for 0.7 m buoy)

(spprox. S00 Kg scrap chain for 0.9 m buoy)

Figure 5-1: WRB Mooring Diagram

A highly elastic rubber cord is essential for high quality wave measurements. It allows
the buoy to follow the wave motion, thus guaranteeing that the measured motion of
the buoy is indeed the same as the desired motion. The buoy was deployed using
single point mooring with free-floating method. The mooring design was configured
as per the site conditions, followed by the mooring suggestions provided by the
supplier. As frequent fishing activities were observed at the deployment location, one
boat was anchored near the WRB without hindering the wave data measurements
along with sufficient crew on board for around the clock watch-keeping.

A photograph of WRB deployed at the location is shown below:
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Figure 5-2: WRB deployed at site
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5.2 Current Meter

Teledyne Workhorse Sentinel 600 KHz Acoustic Doppler Current Profilers (ADCP)
were installed at locations P1, P2, P3 and P4, namely, Vizhinjam, Poovar, Pachalloor
and Mulloor respectively, for Monsoon 2022 period. Nortek Aquadopp 600 KHz
ADCP's where deployed at Vizhinjam, Poovar and Mulloor for Post Monsoon 2022
period. Since we had lost one ADCP during the monsoon 2022 campaign, the
observations were carried out only at 3 locations for post monsoon 2022. The current
speed and direction were measured at intervals of every 10 minutes from surface to
seabed at every 1m bin. Data from three various depths i.e. at the surface, mid-depth
and bottom at each location are provided in the report. A few field photographs of
ADCP installation are shown below.

Figure 5-3: ADCP deployment at Poovar (Monsoon 2022)
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Figure 5-4: ADCP deployed at Poovar (Post Monsoon 2022)

5.3 Automatic Tide Gauge

The Valeport Tidemaster Automatic Tide Gauge (ATG) was installed at the Coast
Guard jetty, inside the fishing harbour for measuring the tides. The tide gauge is a
pressure-sensor based instrument, measuring the water level due to change in
pressure on the surface of sensor. The sensor was installed in a 6m long pipe to
ensure that the zero of sensor is always in water, irrespective of the phases of tide.
This was levelled to the jetty top, whose value is 2.711m above CD. The tide station
was programmed to measure the tide at 6-minute intervals throughout the duration of

the project.
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A photograph of the tide gauge location is shown below:

Figure 5-5: Tide Gauge

The specifications of Valeport Tidemaster ATG is provided below:

Model : Tidemaster
Type : Vented Strain Gauge with stainless steel mounting
Range : Standard 10 dBar (~10m)
Accuracy : 10.1 % Full scale
Shankar And Co.
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54 Automatic Weather Station (AWS)

A Gill Metpack Automatic Weather Station (AWS) was installed on the terrace of the
Port Control Office building. The system measures wind speed/direction, atmospheric
pressure, temperature, relative humidity and rainfall.

The system consists of the following:
e Sonic anemometer
¢ Relative humidity & temperature sensor
e Pressure sensor
¢ Rainfall Gauge
o Datalogger

The data is logged in a data logger installed at the receiving station at intervals of 10
minutes. The data is also transmitted from the data logger to a cloud-based server for

further processing and QC checks.

Some images of the automatic weather station are provided below:

Shankar And Co.
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Figure 5-6: AWS on top of Port Control Office building

5.5 Real Time Kinematic (RTK) Survey
An RTK system was mobilized at site to carry out cross-shore profiling on the landward
side. The system used was a Geomax Zenith 35 Pro RTK system with base station

and rover. A photograph of the system is provided below:

Shankar And Co.
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Figure 5-7: RTK System with base station and rover

5.6 Multibeam Echo Sounder System

An R2Sonic 2020 Multibeam Echo Sounder, operating at a frequency of 500 kHz, was
used to delineate the topography of the seabed. The measured sound velocity and
observed tide was fed into the system during data processing.

The swath bathymetry system was calibrated according to methods described in the
manufacturer's manual. The swath transducer system was aligned with the
roll/pitch/heave sensor. Great care was taken to mount the heads and pitch/roll/heave
sensor as accurately as possible and the final calibration was carried out during sea
trials prior to each survey. The calibration values obtained in the month of March 2023
are given below.
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Table 5-1: MBES Calibration results

Parameter Value Comments
Latency 0.00s Trimble SPS 461 positioning system
Roll -2.20° DMS accuracy 0.05° in roll
Pitch -11.00° DMS accuracy 0.05° in pitch
Yaw -5.00° Accuracy better than 0.2°
Shankar And Co.
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5.7 DGPS Positioning System

Vessel positioning was carried out by the Trimble SPS 461 dual antenna DGPS system
which also provides the heading. Vessel track and offset positions were recorded
digitally in the navigation software. The positioning system was interfaced to the
navigation software as well as the digital data acquisition system. DGPS positioning
accuracy of the moving vessel was better than +1m.

The computed position of the vessel from the DGPS receiver was interfaced to the
navigation computer system. Hypack navigation and data acquisition software was
used to provide track guidance information to the survey crew and also output the
position of the vessel to assist the helmsman in maintaining the selected track
guidance line. The VDU displays the selected survey line, the position of the vessel in
relation to that line and numerical data to assist the helmsman such as the along-line
and off-line distances, vessel speed and course made good, gyro heading, distance
and bearing to end of line and water depth. The position of each fix, together with other
information such as fix numbers, depths, PDOP (Position Dilution of Precision) and
along-line distances were logged to the hard drive.

5.7.1 DGPS Consistency Check

In order to determine the integrity and reliability of the positioning system, the system
was checked for its consistency during mobilization. The DGPS calibration for the
month of January 2023 is provided in this report.

After installing the Trimble SPS 461 DGPS positioning system on board the vessel, two
points were marked on the jetty. The DGPS antenna was set up on the jetty at these
two points, designated as Point A and Point B.

Time was synchronized between Trimble/Hypack and the observer's watch, for which
local time (GMT+5.30) was used. The Trimble DGPS antenna positions were logged in
the Hypack navigation software. The logged data was processed to derive the final
positions of both the points.

The difference between the calculated distance and measured distance was found to
be within the permissible accuracy limit. The scatter plot of the DGPS calibration is
shown in the figure below.
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Figure 5-8: Scatter Plot of DGPS calibration on board MV Samuel 3

Table 5-2: DGPS Calibration results

Shankar And Co.

AVERAGE POSITIONS
POINT EASTING NORTHING
A 719313.13 926447.95
B 719320.33 926454.98
Distance between points 10.06 m
Measured Distance 10.00 m
Difference 0.06 m
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5.7.2 Gyrocompass Calibration

The calculated heading of the vessel was compared with the recorded gyrocompass
heading to derive a calculated-observed (C-O) value. A final C-O of -0.06° was
obtained, which was entered into the navigation software before commencing the
survey. The gyro calibration for the month of January 2023 is provided in the figure
below.

Figure 5-9: Gyrocompass Calibration on board MV Samuel 3
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6 SURVEY RESULTS

The following table illustrates the data collection parameters along with duration and
frequency of measurement.

Table 6-1: Summary table of data collection parameters

Parameter Duration of Measurement Frequency of
Measurement
Tide 1! Oct 2022 - 31%' Mar 2023 6 minutes
Wave height and direction | 1% Oct 2022 - 31% Mar 2023 10 minutes
Current Measurements at | Monsoon and Post Monsoon .
X 10 minutes
3 locations (30 days each)
Wind speed and direction | 1% Oct 2022 - 31°' Mar 2023 10 minutes
Temperature 1% Oct 2022 - 31° Mar 2023 10 minutes
Atmospheric Pressure 1! Oct 2022 - 31%' Mar 2023 10 minutes
Relative Humidity 1! Oct 2022 - 31°' Mar 2023 10 minutes
Rainfall 1% Oct 2022 - 31%' Mar 2023 10 minutes

6.1 Tidal Measurements

The tides were observed near the Coast Guard jetty. The tide is referenced to the chart
datum. The zero of the sensor was 5.1m below the jetty top, corresponding to a
correction factor of 2.389m. On 29" December 2022, maintenance was carried out on
the ATG system and the zero of the sensor was lowered to 5.06m below the jetty top.
Hence the correction factor changed to 2.349m.
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Figure 6-1: Location of TBM

The offset calculation of the Tidemaster tide gauge based on the ,jetty top®“ value is
given in the figure below:

Shankar And Co.
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Figure 6-2: Schematic Diagram of Valeport Tidemaster Tide Gauge
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The tides observed are mixed semi-diurnal in nature, with the maximum range being
observed in the springs. The representation of tide data collected, in the form of graphs
is placed below.

Data
gaps due
to power
loss

Data
gaps
due to
power
loss
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Figure 6-3: Time series of tide
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6.2 Wave Measurements

The data from the WRB (provided by NIOT) was downloaded and processed to
produce the time series and rose diagram, which are provided below:

Refer to the following rose plots of significant height (Hs) v/s direction for the entire
period from October 2022 to March 2023:

Shankar And Co.
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October 2022 November 2022
Significant Wave
Height (m)
December 2022 January 2023
February 2023 March 2023

Figure 6-4: Wave Rose (Hs in metre v/s Direction)
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The following table provides the monthly maximum significant wave height (Hs) and
wave period (Tp) observed during the period from October 2022 to March 2023.

Table 6-2: Monthly maximum Hs, Hmax and Tp

Maximum significant wave height (Hs), Hmax and Maximum wave period (Tp)

Month Hs (m) PDri?ceI::)tr;r;l:az?)t Hmax (m) Tp (sec)
October 2022 212 207 3.55 18.18
November 2022 1.41 196 273 16.67
December 2022 1.39 200 2.57 20.00
January 2023 1.27 192 2.06 18.18
February 2023 1.40 199 2.31 20.00
March 2023 1.23 197 2.59 20.00

The above table indicates that with the retreat of monsoon, the wave heights

decreased.

The time series of wave data from October 2022 to March 2023 is shown below.
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Figure 6-5: Time series of wave parameters
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6.3 Current Measurements

6.3.1 Monsoon 2022

Current meters were deployed at four locations during for monsoon 2022 period (June

D to September 2022) to measure the speed and direction of the current at three different
levels, i.e., surface, mid-depth and near bottom.
The following table gives the deployment details of the ADCPs in the survey area for
the monsoon 2022 season.
Table 6-3: ADCP mooring locations and observation period
Location Water : .
Period of Observation . .
D(en%th (Monsoon 2022) Latitude Longitude Frequency
P1 (Vizhinjam) | 22.1 25" May — (Pending)** | 08°21'55.4"N | 76° 58' 51.6"E 600 kHz
P2 (Poovar) 23.1 25" May — 26" June 2022 | 08° 17' 35.8"N | 77° 04' 03.5"E 600 kHz
P3 (Pachalloor)| 21.9 25" May — 26" June 2022 | 08°24' 08.6"N | 76° 56' 16.1"E 600 kHz
P4 (Mulloor) 22.9 | 25" May — 26" June 2022 | 08°21'42.3'"N | 76°59'33.9'"E | 600 kHz

**Note: The ADCP deployed at P1 (Vizhinjam) could not be recovered and hence no
data is available.

Table 6-4: Maximum speed of surface currents

Maximum Surface Current Speed in cm/s, date and time

Season Location P1 Location P2 Location P3 Location P4
(Vizhinjam) (Poovar) (Pachalloor) (Mulloor)
Monsoon 2022 . 89.6 65.5 53.4
05/06/2022 03:40 02/06/2022 01:50 02/06/2022 11:10

The current rose plot of surface current speed at three locations for the Monsoon 2022
period is shown below.
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Figure 6-6: Rose Plot (surface speed in cm/sec) — All locations

The rose plot reveals a flow parallel to the shore. During the observation period, the
flow was predominantly towards the southeast in three locations.
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6.3.2 Post Monsoon 2022

Current meters were deployed at three locations during for post monsoon 2022 period
from 28" February to 30™ March 2023 to measure the speed and direction of the
current at three different levels, i.e., surface, mid-depth and near bottom.

The following table gives the deployment details of the ADCPs in the survey area for
the post monsoon 2022 season.

Table 6-5: ADCP mooring locations and observation period

Location Water ! ]
Period of Observation : .
D(erg;h (Post Monsoon 2022) Latitude Longitude Frequency
P1 (Vizhinjam) | 22.1 28" Feb — 30" Mar 2023 | 08°21'55.4"N | 76°58'51.6"E | 600 kHz
P2 (Poovar) 23.1 28" Feb — 30" Mar 2023 | 08° 17'35.8"N | 77°04' 03.5"E | 600 kHz
P3 (Pachalloor) - - 08°24'08.6"N | 76° 56' 16.1"E -
P4 (Mulloor) 22.9 28" Feb — 30" Mar 2023 | 08° 21'42.3"N | 76° 59' 33.9"E 600 kHz

Note: Since we had lost one ADCP during the Monsoon 2022 campaign, the
observations were carried out only at 3 locations.

Table 6-6: Maximum speed of surface currents

Maximum Surface Current Speed in cm/s

Season Location P1 Location P2 Location P3 Location P4
(Vizhinjam) (Poovar) (Pachalloor) (Mulloor)
Post monsoon 99.8 83.6 ) 85.7
2022 10/03/2023 01:30 05/03/2023 19:50 05/03/2023 20:30

The current rose plot of surface current speed at three locations for the Post Monsoon
2022 period is shown below.
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Figure 6-7: Rose Plot (surface speed in cm/sec) — All locations

The rose plot reveals a flow parallel to the shore. During the observation period, the
flow was predominantly towards the southeast in three locations.
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6.4 Measurement of Meteorological Parameters

The automatic weather station was installed on the terrace of the Port Control Office
building. The wind data from October 2022 to March 2023 is compiled and presented in
the form of rose plots below.

Note: The AWS system was re-installed on top of the Port Office building on 13th
October 2022. Due to a technical issue with the data logger, the data gaps were
present.
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Figure 6-8: Wind rose (Speed in m/s vs direction)
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The monthly maximum wind speed and predominant direction are provided in the
tables below.

Table 6-7: Monthly maximum wind speed from landside

ontn | Vind Speed | Predaninan
October 2022 5.37 134
November 2022 5.76 46
December 2022 8.80 70
January 2023 8.23 70
February 2023 9.09 75
March 2023 8.59 63

Table 6-8: Monthly maximum wind speed from seaside

ont | Wind Speed | Eredominan
October 2022 7.68 303
November 2022 10.08 279
December 2022 8.81 247
January 2023 8.69 255
February 2023 9.17 244
March 2023 13.73 294

The time series of wind data from October 2022 to March 2023 is shown below.
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Figure 6-9: Time series of wind data
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The percentage occurrence tables for atmospheric pressure, temperature and relative
humidity for the period of October 2022 to March 2023 are shown below.

Table 6-9: Frequency distribution of atmospheric pressure

;'i::'r‘i's::izn Oct-22 | Nov-22 | Dec-22 | Jan-23 | Feb-23 | Mar-23
Atm. Pressure (mb) Percentage Occurrence

<1000 1.44 0.55 0.00 0.00 0.00 0.00
1000-1004 0.00 0.00 0.00 0.00 0.00 0.00
1004-1008 8.01 4.16 18.22 6.72 0.45 1.69
>1008 90.55 95.29 81.78 93.28 99.55 98.31
Total 100.00 100.00 100.00 100.00 100.00 100.00

Table 6-10: Frequency distribution of temperature

;';::':;:;Zn Oct-22 | Nov-22 | Dec-22 | Jan-23 | Feb-23 | Mar-23
Temperature (°) Percentage Occurrence

20-24 0.39 3.85 6.34 2.61 7.31 0.00
24-28 73.49 62.69 66.35 74.10 45.33 34.25
28-32 26.12 33.46 27.31 23.28 47.31 65.72
>32 0.00 0.00 0.00 0.00 0.05 0.02
Total 100.00 100.00 100.00 100.00 100.00 100.00

Table 6-11: Frequency distribution of relative humidity

FD';::'r‘i‘;::i’c’m Oct-22 | Nov-22 | Dec-22 | Jan-23 | Feb-23 | Mar-23
Rel. Humidity (%) Percentage Occurrence

50-60 1.31 1.26 1.43 0.34 11.63 3.38
60-70 0.66 14.53 19.60 0.23 22.52 17.07
70-80 26.51 31.74 38.76 0.16 37.08 60.27
>80 71.52 52.47 40.21 44.23 28.77 19.27
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

The frequency histograms for atmospheric pressure, temperature and relative humidity
for the period of October 2022 to March 2023 are shown below.
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Figure 6-10: Histogram of atmospheric pressure

Figure 6-11: Histogram of temperature
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Figure 6-12: Histogram of relative humidity

The data reveals that the temperature increased rapidly from January to March 2023.
The maximum occurrence of relative humidity readings greater than 80% was
observed in the month of October 2022, gradually decreased towards March as a
result of retreating monsoon. During the period of observation, the majority of
atmospheric pressure readings were greater than 1008 mb.
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6.5 Littoral Environment Observations

The LEO was to be carried out at 81 locations from October 2022 to March 2023. In
the month of October 2022, 42 locations were covered, 37 locations in November
2022, 54 locations in December 2022, 79 locations in January 2023, 80 locations in
February 2023 and 79 locations in March 2023. The locations in which the LEO could
not be carried out were primarily due to increased opposition faced from the locals
residing in those areas. The LEO plate was deployed at all the locations and the same
was tracked for about five to ten minutes, as per the site conditions. The initial and final
GPS positions were then used to calculate the SOG and COG. The estimated wave
height, angle of wave, period and the stretch of breakers were also noted down in the
log.

The along shore current followed a northerly trend in the post-monsoon 2022 period.
The following table shows the maximum along shore current speed recorded in each

month.
Table 6-12: Monthly maximum along shore current

Month Ma(irﬁlpse)ed Prgﬂgg::gznt Line No. Location
October 2022 15.71 North CSP 69 | Shangumugham

November 2022 39.73 North CSP 74 Vettucaud
December 2022 26.59 North CSP 69 | Shangumugham

January 2023 35.4 North CSP 24 Karumkulam

February 2023 34.51 North CSP 70 | Shangumugham

March 2023 38.37 North CSP 54 Punthura

A pictorial representation of the alongshore current direction during the Post Monsoon
2022 period is shown in the Google Earth image below.
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Figure 6-13: Representation of surface current direction from October 2022 to March 2023

6.6 Photographic Documentation
Photographic documentation was to be carried out for all the 81 locations from to
October 2022 to March 2023, coinciding with the cross-shore profiling. Due to the local
agitation, photographic documentation could not be carried in few locations during the
period.

The latest photographs for the month of March 2023 are provided in Annexure I. As a
common reference point, a flag was fixed at each of the cross-shore profiling
alignments while taking the photograph. Using the RTK system, this point was staked
during the photography.
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6.7 Cross Shore Profiles

The cross-shore profiling for the period was carried out using RTK in the onshore
region and a wide swath bathymetric system in the offshore region. The nearest depth
which could be attained was about 4 to 5m due to the presence of waves breaking in
the zone. The boat is not able to approach this zone, due to breakers nearshore
considering the safety of personnel onboard.

There is a steep hill which lies on the CSP 35 line, due to which cross-shore profiling is
not possible in the onshore area.

The following table provides the identification of CSP vis-a-vis the local name:
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Table 6-13: CSP Location names

CSP NO. LANDMARK LOCATION SITE CONDITION

cSp-o1 CATHOLIC CRISMATIC PRAYER Seawall, Groyne No. 1

CSP-02 EDAPPADU BEACH Beach

CENTER
CSP-03 Seawall
Groyne Nos. 2 to 5in the

CSp-04 vicinity, Beach and Seawall

CSP-05 ST. MARY’S CHURCH VALLAVILAY Groyne Nos. 6 to 8 in the
vicinity, Beach and Seawall
Groyne Nos. 9to 13 in the

C5P-06 vicinity, Beach and Seawall

CSP-07 Grqyr\e Nos. 14 to 16 in the
vicinity, Beach and Seawall

CSP-08 ST. NICOLAS’ CHURCH NEERODY Groyne Nos. 17 to 21 in the
vicinity, Beach and Seawall

CSP-09 Gro.yr.\e Nos. 22 to 24 in the
vicinity, Beach and Seawall
Groyne Nos. 25to 27 in the

C5p-10 vicinity, Beach and Seawall

CSP-11 SREE BHADRAKALI TEMPLE POZHIYOOR Groyne Nos. 28 and 29 in the

vicinity, Seawall
CSP-12 Seawall
CSP-13 ST. MATHEW’S CHURCH Seawall
PARUTHIYOOR

CSP-14 CHURCH OF CHRIST Seawall

CSP-15 Beach

CSP-16 POOVAR ISLAND RESORT POOVAR BEACH SOUTH Beach

CSP-17 Beach

CSP-18 Beach

POZHIKARA BEACH POOVAR
CSP-19 Beach
CSP-20 Beach
ST. ANTONY’S CHAPEL POOVAR BEACH NORTH

CSP-21 Beach

CSP-22 Beach

CSP-23 Beach

CSP-24 ST. ANTONY’S CHURH KARUMKULAM Beach

CSP-25 Beach

CSP-26 Beach

CSP-27 Beach

CSP-28 Beach

GOTHAMBU ROAD PULLUVILA

CSP-29 Beach

CSP-30 Beach

CSP-31 ADIMALATHURA CATHOLIC Beach

CSP-32 CHURCH ADIMALATHURA Beach
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CSP NO. LANDMARK LOCATION SITE CONDITION
CSP-33 Beach
CSP-34 Beach
CSP-35 AZHIMALA TEMPLE AZHIMALA Rocky Area
CSP-35A AZHIMALA TEMPLE AZHIMALA Beach
CSP-36 Beach
NAGAR BHAGAVATHY TEMPLE MULLUR
CSP-37 Beach and Seawall
CSP-38 Beach and Seawall
CSP-39 ADANI PORT RECLAMATION ADANI PORT OFFICE Beach and Seawall
CSP-40 AREA VIZHINJAM Port Construction
CSP-40A Beach and Seawall
CSP-41 Beach
CSP-42 Beach and Seawall
CSP-43 Beach and Seawall
VIZHINJAM LIGHT HOUSE
CSP-44 KOVALAM Beach and Seawall
CSP-45 Beach and Seawall
CSP-46 Beach
CSP-47 SAMUDRA BEACH PARK Beach and Seawall
CSP-48 Beach and Seawall
MOSQUE
CSP-49 Seawall
CSP-50 PANATHURA Seawa::
C5P-51 PANATHURA TEMPLE S . Szg"f’a o
CSP-52 royne No. in the vicinity,
Seawall
CSP-53 Groyne No. 31 in the vicinity,
Beach
CSP-54 Beach
CSP-55 PUNTHURA FISH MARKET PUNTHURA Beach
CSP-56 Seawall
CSP-57 Beach and Seawall
CSP-58 Beach and Seawall
CSP-59 BEEMA PALLY BEEMA PALLY Seawall
CSP-60 Beach and Seawall
e
CHERIYATHURA SPORTS GROUND CHERIYATHURA Y, -
Groyne Nos. 43 to 47 in the
CSP-62 L
vicinity, Beach and Seawall
CSP-63 Groyng Nqs. 48 to 51 in the
vicinity, Seawall
CSP-64 VALIYATHURA BRIDGE VALIYATHURA Seawall, Valiyathura Bridge
CSP-65 Seawall
CSP-66 Beach and Seawall
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CSP NO. LANDMARK LOCATION SITE CONDITION
CSP-67 Beach and Seawall
CSP-68 Beach and Seawall
SHANGUMUGHAM BEACH
CSP-69 Beach and Seawall
SHANGUMUGHAM
CSP-70 , Beach and Seawall
ST. PETER’S CHURCH
CSP-71 Beach and Seawall
CSP-72 Beach
CSP-73 VETTUCAUD CHURCH VETTUCAUD Beach and Seawall
CSP-74 Beach
CSP-75 Beach
CSP-76 VELI CHILDREN’S PARK KOCHUVELI Beach
CSP-77 Beach
CSP-78 Beach and Seawall
ST. THOMAS’ CHURCH VALIYAVELI
CSP-79 Beach and Seawall
CSP-80 Beach
CHRISTIAN BROTHEREN CHURCH THUMBA
CSP-81 Beach
6.8 Near-shore (Sled Survey)

Near-shore survey was carried out along along 7 CSP lines namely CSP 2
(Edappadu), 33, 34 (Adimalathura), 68, 69 (Shangumugham), 73 and 74 (Vettucaud)
using pressure sensor during October 2022 to March 2023. CSP 2, 3, and 34 could not
be approached due to the agitation and protests during October, December 2022 and
February 2023. No near shore survey was carried out for the entire month of
November 2022 as a result of the local protest.

The graphs for the near-shore survey are provided below:
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Figure 6-14: Graphs of near shore survey

6.9 Shoreline Monitoring Survey

The entire 41 km of shoreline was surveyed from October 2022 to March 2023. In the
month of October 2022, locations 15 to 41 and 53 to 55 could not be approached for
due to the agitation and protests, whereas in November 2022, locations 12 to 41 and
47 to 60 could not be approached, and in December 2022, locations 23 to 41 and 53 to
60 could not be surveyed. The survey was carried out using RTK system in GPS
mode. This stretch extends from CSP-1 in the south (Eddapadu) to CSP-81 in the
north (Thumba). A total of 51 groynes have been observed within the survey area. An
overlay of month-on-month GPS survey charts is provided in Annexure Il.

Table 6-14: Area wise number of groynes

Total no. of
Number of et/ i Groynes
Area of the Port
Groynes North/South
Area
of the port
Edappadu Beach 1 South
Vallavilay 12 South 29
Neerody 11 South South
Pozhiyoor 5 South
Panathura 1 North
Punthura 2 North 20
Beemapally 4 North North
Cheriyathura 10 North
Valiyathura 5 North
Total number of groynes 51
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6.10 Water Sampling

Water samples were collected from 4 locations, namely, L1 (Mulloor), L2 (Kovalam), L3
(Pachalloor) and L4 (Poovar) from three levels: surface, mid-depth and near bottom
during the post monsoon season from 17™ to 20™ March 2023. The parameters
measured were Total Suspended Solids (TSS), turbidity and salinity at NABL
accredited laboratory in Kochi (Standard® Environmental & Analytical Laboratories,
Accreditation and Approval: NABL as per ISO 17025:2005).

The histograms for TSS (in mg/l) for the above-mentioned locations are provided
below.

TSS - Location L1 (Mulloor) - Post Monsoon 2022
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Figure 6-15: Time Series of TSS

The maximum TSS recorded was 3.4 mg/l near the bottom at Location L3 (Pachalloor).

Note: TSS values below 1 md/l are Below Detectable Limit (BDL) of the system and
are hence not shown on the bar charts.

The histograms for salinity at all three levels for all the locations are given as follows.
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Salinity - Location L1 (Mulloor) - Post Monsoon 2022
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Salinity - Location L4 (Poovar) - Post Monsoon 2022
34

335 +
2
£ 33 M L4 Surface
4 H L4 Mid
L4 Bottom
325 -+
32 4
07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
Time
Figure 6-16: Time Series of salinity
The salinity at all locations is seen to be between 33.1 and 33.9 parts per thousand
(ppt). The maximum salinity recorded was 33.9 ppt at all four locations near the
bottom.
The histograms for turbidity at all levels for the locations are shown below. The
maximum turbidity recorded was 1.1 NTU near the bottom at Location L3 (Pachalloor).
Note: Turbidity values below 0.1 NTU are Below Detectable Level (BDL) of the system
and are hence not displayed on the bar charts.
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Turbidity - Location L2 (Kovalam) - Post Monsoon 2022
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Figure 6-17: Time Series of Turbidity at water sampling locations
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6.11 Beach Sampling
6.11.1 Monsoon 2022

Beach samples were collected from 45 out of the 81 locations for the monsoon 2022
period in the month of September 2022 and the results were available on October
2022. The samples which could not be collected due to lack of beach were BS-3, BS-
48 to BS-52, BS-63, BS-65 and BS-66. Locations BS-23 to BS-41 and BS-53 to BS-60
could not be collected as a result of the ongoing agitation faced from the locals residing
in these areas.

The following table shows the D50 value (in mm) of the sediments collected along with
the soil classification as per Wentworth scale

Table 6-15: Beach sample soil classification

SS;nrﬁée Gravel % | Sand % Mud% Total (35;2) Classification
BS-1 0 100 0 100 0.4970 Medium Sand
BS-2 0 100 0 100 0.4715 Medium Sand
BS-3 Not collected due to lack of beach
BS-4 0 100 0 100 0.3975 Medium Sand
BS-5 0 100 0 100 0.4855 Medium Sand
BS-6 0 100 0 100 0.4970 Medium Sand
BS-7 0 100 0 100 0.5122 Coarse Sand
BS-8 0 100 0 100 0.3356 Medium Sand
BS-9 0 100 0 100 0.5944 Coarse Sand
BS-10 0 100 0 100 0.3212 Medium Sand
BS-11 0 100 0 100 0.5289 Coarse Sand
BS-12 0 100 0 100 0.5381 Coarse Sand
BS-13 0 100 0 100 0.3645 Medium Sand
BS-14 0 100 0 100 0.4779 Medium Sand
BS-15 0 100 0 100 0.3425 Medium Sand
BS-16 0 100 0 100 0.2767 Medium Sand
BS-17 0 100 0 100 0.2509 Medium Sand
BS-18 0 100 0 100 0.4313 Medium Sand
BS-19 0 100 0 100 0.2488 Fine Sand
BS-20 0 100 0 100 0.3039 Medium Sand
BS-21 0 100 0 100 0.3504 Medium Sand
BS-22 0 100 0 100 0.2917 Medium Sand
BS-23
BS-24 .

BS25 Beach samples not coI.Iected as a result of resistance faced from the locals
BS-26 in these areas (local protests)
BS-27
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SS;nrﬁée Gravel % | Sand % Mud% Total (35;])) Classification
BS-28

BS-29

BS-30

BS-31

BS-32

BS-33

BS-34

BS-35

BS-35A

BS-36

BS-37

BS-38

BS-39

BS-40

BS-40A

BS-41

BS-42 0 100 0 100 0.3151 Medium Sand
BS-43 0 100 0 100 0.2081 Fine Sand
BS-44 0 100 0 100 0.2049 Fine Sand
BS-45 0 100 0 100 0.4256 Medium Sand
BS-46 0 100 0 100 0.3717 Medium Sand
BS-47 0 100 0 100 0.3555 Medium Sand
BS-48 Not collected due to lack of beach

BS-49 Not collected due to lack of beach

BS-50 Not collected due to lack of beach

BS-51 Not collected due to lack of beach

BS-52 Not collected due to lack of beach

BS-53

BS-54

BS-55 Beach samples not collected as a result of the resistance faced from the
BS-56 locals in these areas

BS-57

BS-58

BS-59 Beach samples not collected as a result of the resistance faced from the
BS-60 locals in these areas

BS-61 0 100 0 100 0.4087 Medium Sand
BS-62 0 100 0 100 0.3417 Medium Sand
BS-63 Not collected due to lack of beach

BS-64 0 | 100 [ 0 [ 100 | 0.3430 | Medium Sand
BS-65 Not collected due to lack of beach

BS-66 Not collected due to lack of beach

BS-67 0 100 0 100 0.4199 Medium Sand
BS-68 0 100 0 100 0.3356 Medium Sand
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SS;nrﬁée Gravel % | Sand % Mud% Total (35;1)) Classification
BS-69 0 100 0 100 0.4584 Medium Sand
BS-70 0 100 0 100 0.4257 Medium Sand
BS-71 0 100 0 100 0.4060 Medium Sand
BS-72 0 100 0 100 0.3825 Medium Sand
BS-73 0 100 0 100 0.4636 Medium Sand
BS-74 0 100 0 100 0.4198 Medium Sand
BS-75 0 100 0 100 0.3520 Medium Sand
BS-76 0 100 0 100 0.4669 Medium Sand
BS-77 0 100 0 100 0.4008 Medium Sand
BS-78 0 100 0 100 0.3699 Medium Sand
BS-79 0 100 0 100 0.3438 Medium Sand
BS-80 0 100 0 100 0.3311 Medium Sand
BS-81 0 100 0 100 0.3302 Medium Sand

The classification is based on Wentworth scale as provided below:

Very fine Sand — 0.0625 to 0.125 mm
Fine Sand — 0.125 to 0.250 mm
Medium Sand — 0.250 to 0.500 mm
Coarse Sand — 0.500 to 1.000 mm
Very coarse Sand — 1.000 to 2.000 mm

The following graph shows the distribution of D50 value of the sediments collected in
each location.
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Figure 6-18: Distribution of D50 value of beach samples

The particle size distribution curves for beach samples collected a few locations are placed
in the images below.
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Figure 6-19: Grain size distribution curve for BS-6 (Monsoon 2022)

Figure 6-20: Grain size distribution curve for BS-64 (Monsoon 2022)
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Figure 6-21: Grain size distribution curve for BS-81 (Monsoon 2022)
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6.11.2 Post Monsoon 2022

Beach samples were collected from 70 out of the 81 locations for the post-monsoon
2022 period in the month of January 2023. The samples which could not be collected
due to lack of beach were BS-3, BS-11 to BS-13, BS-35, BS-49 to BS-51, BS-59, BS-
63, and BS-64. Locations BS-29 and BS-30 could not be collected as a result of the

ongoing agitation faced from the locals residing in these areas.

The following table shows the D50 value (in mm) of the sediments collected along with

the soil classification as per Wentworth scale

Table 6-16: Beach sample soil classification (Post-monsoon 2022 period)

Sample Gravel % | Sand % Mud% Total — Classification
Name (mm)
BS-1 0 100 0 100 0.3713 Medium Sand
BS-2 0 100 0 100 0.4601 Medium Sand
BS-3 Not collected due to lack of beach
BS-4 0 100 0 100 0.3540 Medium Sand
BS-5 0 100 0 100 0.6144 Coarse Sand
BS-6 0 100 0 100 0.3079 Medium Sand
BS-7 0 100 0 100 0.4026 Medium Sand
BS-8 0 100 0 100 0.4890 Medium Sand
BS-9 0 100 0 100 0.4634 Medium Sand
BS-10 0 100 0 100 0.4183 Medium Sand
BS-11 Not collected due to lack of beach
BS-12 Not collected due to lack of beach
BS-13 Not collected due to lack of beach
BS-14 0 100 0 100 0.3696 Medium Sand
BS-15 0 100 0 100 0.4644 Medium Sand
BS-16 0 100 0 100 0.4562 Medium Sand
BS-17 0 100 0 100 0.4815 Medium Sand
BS-18 0 100 0 100 0.5866 Coarse Sand
BS-19 0 100 0 100 0.5682 Coarse Sand
BS-20 0 100 0 100 0.5015 Coarse Sand
BS-21 0 100 0 100 0.4357 Medium Sand
BS-22 0 100 0 100 0.4049 Medium Sand
BS-23 0 100 0 100 0.3726 Medium Sand
BS-24 0 100 0 100 0.3739 Medium Sand
BS-25 0 100 0 100 0.4338 Medium Sand
BS-26 0 100 0 100 0.3429 Medium Sand
BS-27 0 100 0 100 0.4724 Medium Sand
BS-28 0 100 0 100 0.4328 Medium Sand
BS-29 Beach samples not collected as a result of the resistance faced from the
BS-30 locals in these areas
BS-31 0 100 0 100 0.5502 Coarse Sand
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SS;nrﬁée Gravel % | Sand % Mud% Total (35;1)) Classification
BS-32 0 100 0 100 0.4675 Medium Sand
BS-33 0 100 0 100 0.4675 Medium Sand
BS-34 0 100 0 100 0.4878 Medium Sand
BS-35 Not collected due to lack of beach
BS-35A 0 100 0 100 0.3191 Medium Sand
BS-36 0 100 0 100 0.4373 Medium Sand
BS-37 0 100 0 100 0.4836 Medium Sand
BS-38 0 100 0 100 0.4883 Medium Sand
BS-39 0 100 0 100 0.5917 Coarse Sand
BS-40 0 100 0 100 0.6994 Coarse Sand
BS-40A 0 100 0 100 0.6341 Coarse Sand
BS-41 0 100 0 100 0.6788 Coarse Sand
BS-42 0 100 0 100 0.2253 Fine Sand
BS-43 0 100 0 100 0.3030 Medium Sand
BS-44 0 100 0 100 0.3393 Medium Sand
BS-45 0 100 0 100 0.3920 Medium Sand
BS-46 0 100 0 100 0.3095 Medium Sand
BS-47 0 100 0 100 0.3487 Medium Sand
BS-48 0 100 0 100 0.3460 Medium Sand
BS-49 Not collected due to lack of beach
BS-50 Not collected due to lack of beach
BS-51 Not collected due to lack of beach
BS-52 0 100 0 100 0.3669 Medium Sand
BS-53 0 100 0 100 0.4152 Medium Sand
BS-54 0 100 0 100 0.3113 Medium Sand
BS-55 0 100 0 100 0.3483 Medium Sand
BS-56 0 100 0 100 0.3251 Medium Sand
BS-57 0 100 0 100 0.3430 Medium Sand
BS-58 0 100 0 100 0.3597 Medium Sand
BS-59 Not collected due to lack of beach
BS-60 0 100 0 100 0.3897 Medium Sand
BS-61 0 100 0 100 0.3956 Medium Sand
BS-62 0 100 0 100 0.3782 Medium Sand
BS-63 Not collected due to lack of beach
BS-64 Not collected due to lack of beach
BS-65 0 100 0 100 0.3740 Medium Sand
BS-66 0 100 0 100 0.4109 Medium Sand
BS-67 0 100 0 100 0.4054 Medium Sand
BS-68 0 100 0 100 0.4190 Medium Sand
BS-69 0 100 0 100 0.4133 Medium Sand
BS-70 0 100 0 100 0.3777 Medium Sand
BS-71 0 100 0 100 0.3845 Medium Sand
BS-72 0 100 0 100 0.4050 Medium Sand
BS-73 0 100 0 100 0.3996 Medium Sand
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SS;nrﬁée Gravel % | Sand % Mud% Total (35”?) Classification
BS-74 0 100 0 100 0.3845 Medium Sand
BS-75 0 100 0 100 0.3702 Medium Sand
BS-76 0 100 0 100 0.3619 Medium Sand
BS-77 0 100 0 100 0.3701 Medium Sand
BS-78 0 100 0 100 0.3529 Medium Sand
BS-79 0 100 0 100 0.3809 Medium Sand
BS-80 0 100 0 100 0.3508 Medium Sand
BS-81 0 100 0 100 0.3836 Medium Sand

The classification is based on Wentworth scale as provided below:

Very fine Sand — 0.0625 to 0.125 mm
Fine Sand — 0.125 to 0.250 mm
Medium Sand — 0.250 to 0.500 mm
Coarse Sand — 0.500 to 1.000 mm
Very coarse Sand — 1.000 to 2.000 mm

The following graph shows the distribution of D50 value of the sediments collected in
each location during the post monsoon 2022 period.
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Figure 6-22: Distribution of D50 value of beach samples (Post monsoon 2022 period)

The particle size distribution curves for beach samples collected a few locations are
placed in the images below.
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Figure 6-23: Grain size distribution curve for BS-14 (Post monsoon 2022)
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Figure 6-24: Grain size distribution curve for BS-58 (Post monsoon 2022)
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Figure 6-25: Grain size distribution curve for BS-81 (Post monsoon 2022)
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6.12 Bathymetry

Survey Location
The following image shows the coverage of the area surveyed using R2Sonic 2020

multibeam echo sounder.

Figure 6-26: Bathymetry area coverage

Line Plan and Survey Methodology

The survey lines were planned at intervals of 25m parallel to the coast up to the depth
of 20m. The vessel was positioned using a Trimble DGPS system which also provided
the heading. The vessel tracks and offset positions were recorded digitally and the data
from the multibeam echo sounder was logged digitally within the Hypack acquisition
software.

Prior to commencement of the survey, the DGPS and gyrocompass calibrations were
carried out when the survey vessel was berthed at the Vizhinjam Fishing Jetty. The
multibeam echo sounder was calibrated by conducting the patch test. The bathymetric
data was reduced to Chart Datum (CD) by using the observed tides from the tide

Shankar And Co.

85




Oceanographic and Bathymetric Data Collection for
Assessment of Shoreline Changes for AVPPL
Half Yearly Report Rev 1, October 2022 to March 2023

gauge installed at the Coast Guard Jetty. A Valeport Sound Velocity Probe (SVP) was
used to measure the speed of sound of in the water column. Motion compensation was
achieved by the DMS-05 Motion Reference Unit (MRU). Quality checks were
constantly performed at every step of the data processing. Data was processed using
Hypack software. Calibration values obtained from the patch test were applied to the
acquired data along with the required sound velocity profile and tide data for creation of
final xyz file.

Results

The bathymetric survey of the area about 13 km long, with 6.5 km towards the north
and 6.5 km towards the south of the port, could be carried out up to the 20m contour
using a multibeam echo sounder.

The maximum depth recorded by multibeam echo sounder is 24.8m below CD in the
northern part of the survey area at few locations along the western boundary. The
seabed is seen to slope gently towards the southwest.
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7 WEATHER

During the month of October 2022, the weather was unfavourable for survey operations.
The weather was conducive to the survey operations for the rest of the period.

8 REFERENCES

The following documents/web sites were referenced during the preparation of the
report.

e AVPPL Service order 5700267194 dated 3™ May 2019

e Web site https://www.vizhinjamport.in/home.html, and
https://www.vizhinjamport.in/download/Feasibility-Report.pdf

¢ \WMO manual, section 5.2.2

e SAC Project Execution Plan SAC/P167-19/PEP AVPPL

¢ Monthly survey reports from October 2022 to March 2023

9 CONCLUSIONS

The following conclusions were made during this phase of the project:

1. Tide was mixed semi diurnal with a maximum range being observed during spring
tide.

2. The significant wave heights decreased after the month of October 2022. The
maximum wind speeds were blowing from the northwesterly direction.

3. The current direction was predominantly towards southeast in all locations during
Monsoon and Post Monsoon observations.

4. The long-shore current speed was recorded in a northerly direction in the post
monsoon months.

5. The salinity was in the range of of 33.1 and 33.9 ppt for the water samples collected
in post monsoon 2022 period.

6. The maximum Total Suspended Solids recorded was 3.4 mg/l near the bottom at
Location L3 (Pachalloor) for the Post monsoon 2022 period.

7. The maximum turbidity recorded at the water sampling locations was 1.1 NTU near
the bottom of Location L3 (Pachalloor) during the Post monsoon 2022 period.
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8. The beach samples consisted mainly of coarse to medium sand during both the
seasons.

9. The seabed is seen to slope gently towards the southwest. The maximum depth
recorded by multibeam echo sounder is 24.8m below CD in the northern part of the
survey area at few locations along the western boundary.
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Figure 17- March CSP 17
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Figure 18- March CSP 18
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Figure 23- March CSP 23
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Figure 25- March CSP 26
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Figure 36- March CSP 37
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Figure 40- March CSP 40A

Shankar And Co.




Oceanographic and Bathymetric Data Collection for
Assessment of Shoreline Changes for AVPPL

Half Yearly Report — October 2022 to March 2023
Annexure | — Photo Documentation At CSP Locations
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Figure 53- March CSP 53
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Figure 58- March CSP 58
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Figure 60- March CSP 60
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Annexure Il
Environment Monitoring Report

(October 2022 to March 2023)




HALF-YEARLY ENVIRONMENT
MONITORING REPORT

FOR THE PERIOD OCTOBER 2022 TO MARCH 2023

ADANI VIZHINJAM PORT PVT. LTD.
Vizhinjam, Kerala

Report No.: SEAAL/EMR-AVPPL-2223HY-II
Report Date: 25" April, 2023

This Report presents the discussion and the results of Environmental Monitoring at Adani
Vizhinjam Port. The monitoring has been conducted and the report has been prepared & issued
by Standards Environmental & Analytical Laboratories, Ernakulum-683 501 to M/s Adani
Vizhinjam Port Pvt Limited, Thiruvananthapuram-695 014
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HYR-1 Introduction

StandardS Environmental & Analytical Laboratories is an organization providing
Testing Services, Technical Consultancy for Environmental Pollution Control,
Designing, Commissioning & Operation of Effluent & Sewage Treatment Plants to
clients of various industries, Hotels, Hospitals & Building Apartments. It provides
various training for the industries and for the budding scientists.

Standard® has been established in 2013 in 2500 sq.ft area in a complex located at
K.J Tower, (above SBI Eloor branch), Pathalam, Udyogamandal P.O, Ernakulam
District — 683 501. It has been equipped with sophisticated instruments such GC-
MS, AAS, UV Spectrophotometer, Flame Photometer and other Supporting
Instruments with required accuracy & precision.

StandardS is guided and lead by highly qualified scientists with rich experiences.
Its technical personnel are well trained and competent and dedicated.

Testing Laboratory of StandardS is accredited as per ISO/IEC 17025:2017 by NABL
for testing of Food & Agricultural Products, Water and Environmental Samples,
Medical Accessories under Chemical & Biological Disciplines. It is an “A” Grade
laboratory certified by Kerala State Pollution Control Board (KSPCB). It delivers
reliable testing services on time to the customers after ensuring the compliance of
each stage of the testing activities to the stringent Quality Control and Quality
Assurance Criteria established by international forums.

StandardS gives Technical Consultancy in the field of Water & Waste Water
Treatment and has completed a number of Turn-Key projects to solve the water
pollution issues for different clients and making them compliant to the statutory
requirements.

Standard® had been engaged by Adani Vizhinjam Port Pvt. Ltd. (AVPPL) for
performing Environmental Monitoring as per the Plan mentioned in EIA and EC.
AVPPL issued Service Order vide email dated 11-07-2022 which mentions the
matrix, parameters and frequency of environmental monitoring. StandardS carried
out said environmental monitoring strictly as per above mentioned service order,

Standards Environmental & Analytical Laboratories
K.J Tower, (above SBI Eloor branch), Pathalam, Udyogamandal P.O, Ernakulam District — 683 501
E-mail : seaala@gmaﬂ,com; Ph: 04842546660; Mobile: 9074341443; 9387272402
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viz. Ambient Air Monitoring (twice in a week), Ambient Noise Monitoring
(fortnightly), Marine Ecological Survey including marine water, sediment,
phytoplankton and zooplankton analysis (monthly), Ground Water and Surface
Water Analysis (monthly), Soil Analysis (yearly).

StandardS submits monthly reports of Environmental Monitoring which includes
details of sampling locations, methodology used, analytical results and summary
of reports. The monthly environmental monitoring report serves the information
about the present environmental status as per terms and conditions mentioned in
service order.

This present report is the consolidated half yearly report over the period from
October 2022 to March 2023.
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HYR-2 Quality Assurance & Quality Control

The quality assurance and quality control plan include following elements:

Monitoring and Collection, Preservation & Transportation of samples;
Sample Registration, Chain of Custody & Report Preparation;
Laboratory Analysis & Review of Results; and

YV V V V

Validation of Technical Activities.

HYR-2.1. Monitoring and Collection, Preservation & Transportation of
samples:

The authorized Laboratory Sampling Team prepares the checklist for the required
Sampling Kits, other auxiliary equipment and Sampling Procedures including
Datasheets. The team collects the required item as per the list and visits the
sampling site.

The team identifies the appropriate monitoring location as per the agreement and
keep the sampling kits at the identified location. The team notes down the
environmental conditions of the site in the sampling data sheets and all other
required information. Then the team starts the monitoring activity.

Periodically the team inspects the status of the conditions of the sampling kits and
records the necessary data on the sampling data sheet as per the requirements.

After the completion of monitoring as per PCB standards, the team collects the
samples and preserves them safely and securely in an appropriate labelled
container as per the procedure to prevent from contamination and deterioration.

Then the team returns to the laboratory and takes due care to maintain the
integrity of the samples during transport. The team submits the samples and
sampling data sheets to the Executives - Sample Registration.

Standards Environmental & Analytical Laboratories
K.J Tower, (above SBI Eloor branch), Pathalam, Udyogamandal P.O, Ernakulam District — 683 501
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HYR-2.2. Sample Registration, Chain of Custody & Report Preparation:

After receiving the samples, the Executive - Sample Registration examines the
sample conditions and the sampling data sheets along with the agreement as per
the Checklist and records the findings.

The executive registers the samples for testing in the Sample Entry Register and
assigns the unique Sample Code for each sample only if all the criteria are fulfilled.
The Executive prepares the Job Card for each sample as per the agreement and
enters the allotted Sample Code in the Job Card and on the Test Item. The Test
Item is identified throughout its life in the laboratory only by the unique Sample
Code.

The executive then delivers the sample to the respective section of the Laboratory
and the Job Card along with necessary sampling details required for performing
the analysis excluding the details of the origin of the samples. The delivery is
recorded in the Sample Delivery Register and the same is acknowledged by the
Laboratory Technical personnel.

The information available in the Job Card are the test parameters to be performed,
test method to be adopted, units in which the analytical results to be expressed,
the due date for completion of analysis and the details about sample storage and
retention conditions.

The executive submits the other Customer information and Sample details to the
Reporting Section for preparing the Test Reports.

After completion of analysis, the technical personnel enter all the results and dates
of analysis in the Job Card and submit the same to Reporting Section.

The Reporting Executive decodes the Job Card with the Test Request details,
prepares the Draft Report as per the respective report format and submits the draft
report to the Authorized Signatory. This draft report is verified and returned back
to the Reporting Section for making the final report. Final reports are prepared by
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the Reporting Executive with necessary corrections if any and authorized by the
Authorized Signatory. Then the Final Test Report is delivered to the customer.

HYR-2.3. Laboratory Analysis & Review of Test Results:

After receiving the Test Items along with the Job Card, the Technical Manager allots
the Job to the authorized Technical Personnel. The assigned Technical Personnel
performs the allotted tests as per the method mentioned in the Job Card as well as
the required Quality Control Checks (QC) and submits the results to the Technical
Manger. The Technical Personnel conforms that all the required calibration status
of the equipment is valid and the Certified Reference Material are valid. Also, the
Technical Personnel ensures that the results of daily verification conforming to the
specified criteria.

The Technical Manager reviews the results of samples & QC checks and approves
the results only if the results of QC checks are compliance to the Acceptance
Criteria. Then the Job Card is submitted to the Reporting Section.

HYR-2.4. Validation of Technical Activities:

For the validation of Technical Activities, the laboratory performs Internal Quality
Assurance Check, Proficiency Testing and Inter Laboratory Comparison. Quality
Assurance Team prepares Annual Internal Quality Assurance Check (IQC) Plan,
Inter laboratory Comparison (ILC)/ Proficiency Testing (PT) Plan.

As per the IQA plan, Quality Assurance Team prepare and send the Test Items to
the respective section of the Laboratory. After getting the results, Quality
Assurance team evaluates the results against the predefined criteria. The results
of evaluation are submitted and discussed during Management Review meeting.

Quality Assurance Team identify and register the suitable PT Scheme authorized
by NABL. Also, Quality Assurance Team identifies suitable ILC or conducts by
covering at least five NABL accredited Laboratories.

If the QA team conducts ILC, then they evaluate the performance and calculate the
Z-score after getting the results of the participating laboratories.
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The acceptance criteria for the ILC/PT is 2. The summary of the PT/ILC is
prepared and discussed during Management Review Meeting.

The Quality Assurance Team monitors the performance of the Laboratory activities
by conducting Internal Quality Audits and Vertical Audit periodically. The Audit
reports are prepared and discussed during Management Review Meeting.
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HYR-3 Ambient Air Quality Monitoring

HYR-3.1. Ambient Air Quality Monitoring location details:

This section describes the sampling location, methodology adopted for monitoring
and analysis of Ambient Air Quality. The prime objective of the environment
monitoring with respect to Ambient Air Quality is to establish the air quality of
present condition and its conformity to Applicable Standards. Ambient Air quality
monitoring was carried out at five (5) locations including Venganoor, Port Site,
Proposed Port Estate Area, Chani and Balarampuram from October 2022 to March
2023.

Table 3.1: Coordinates of Ambient Air Quality Monitoring Locations

Location Legend Latitude Longitude
Venganoor Al 8°23°55.10”N 77°00’12.19”’E
Port Site A2 8°22°13.73”’N | 77°00’08.39”E
Proposed Port Estate Area A3 8°22’41.37”N 77°01’03.17”E
Chani A4 8°21°02.11”’N | 77°03’16.59”E
Balarampuram A5 8°25’43.73”N 77°02°39.99”E

Figure 3.1: Google Earth View of Ambient Air Quality Monitoring Locations
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HYR-3.2.
Table 3.2: Ambient Air Quality Monitoring Methodology

Methodology of Sampling and Analysis:

Sl. No. Parameter Unit Det?ct:.lon Method Reference
Limit
Particulate Matter (size less 3 .
1. than 10 um) or PMiq ug/m 5.0 IS 5182 (Part 23): 2006
Particulate Matter (size less EPA 40 CFR Part 50
2 ug/ms3 2.0 ;
than 2.5 ym) or PMa.s Appendix-L: 1997
3 Sulphur Dioxide (SOo) ug/ms3 2.0 IS 5182 (Part 2): 2001
4. Nitrogen Dioxide (NOy) ug/ms3 2.0 IS 5182 (Part 6): 2006
. IS 5182 (Part 10):1999
3
5 Carbon Monoxide (CO) mg/m 1.15 (NDIR Method)
6 Hydrocarbon (HC) ppm 0.0003 IS 5182 (Part 17):1979
HYR-3.3. National Ambient Air Quality Standards (NAAQS):

Table 3.3: National Ambient Air Quality Standards dated 16th November

2009
s Time Concentration in Ambient Air
No. e, Wk \N[I\elghted Industrial, Residential, Ecologically
verage Rural & other areas Sensitive Areas
. |Sulphur dioxide (SO), Annual 50 20
ug/m? 24 h 80 80
9 Nitrogen Dioxide (NOg), Annual 40 30
‘ 3
ug/ m 24 h 80 80
Particulate matter (size Annual 60 60
3. less than 10um) or PMo,
ug/ m3 24 h 100 100
Particulate matter (size Annual 40 40
4. less than 2.5um) or PMa s,
ug/ms3 24 h 60 60
5 Carbon Monoxide (CO), 8h 02 02
: 3
mg/m 1h 04 04
6. Hydrocarbon (HC), ppm - - -
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HYR-3.4. Ambient Air Quality Monitoring Results for the period from
October 2022 to March 2023:

Table 3.4: Location - Venganoor (Al)

Venganoor (Al)
Parameters

Date PMio PM2.s SOz NO2 co HC
pg/ms3 pg/ms3 pg/ms3 pg/ms3 mg/m?3 ppm

03-10-2022 50.8 26.6 2.86 4.15 BDL BDL
06-10-2022 56.2 24.5 3.63 4.44 BDL BDL
10-10-2022 49.1 23.3 2.7 4.1 BDL BDL
13-10-2022 50.2 25.7 3.01 4.9 BDL BDL
17-10-2022 52.3 27.8 2.25 3.56 BDL BDL
20-10-2022 49.6 25.6 2.56 3.98 BDL BDL
24-10-2022 55.2 28.4 2.4 3.85 BDL BDL
27-10-2022 45.6 23.6 2.11 3.9 BDL BDL
31-10-2022 53.4 27.1 3.11 5.23 BDL BDL
03-11-2022 58.4 30.2 3.16 4.96 BDL BDL
07-11-2022 62.4 32.40 3.22 4.5 BDL BDL
10-11-2022 55.3 28.5 2.96 4.23 BDL BDL
14-11-2022 56.8 29.3 3.23 5.12 BDL BDL
17-11-2022 56.4 29.2 2.75 4.12 BDL BDL
21-11-2022 55.1 29.5 2.46 4.36 BDL BDL
24-11-2022 61.2 31.5 2.55 4.63 BDL BDL
28-11-2022 45.1 23.8 2.63 4.26 BDL BDL
01-12-2022 49.2 27.7 3.98 4.83 BDL BDL
05-12-2022 56.3 31.2 3.601 5.12 BDL BDL
08-12-2022 58.7 34.5 4.12 5.32 BDL BDL
12-12-2022 51.6 23.4 3.51 5.23 BDL BDL
15-12-2022 54.1 26.8 4.07 5.31 BDL BDL
19-12-2022 61.3 31.3 3.93 5.87 BDL BDL
22-12-2022 47.5 23.1 3.66 4.49 BDL BDL
26-12-2022 52.9 26.7 4.72 4.71 BDL BDL
29-12-2022 55.4 29.3 4.29 5.03 BDL BDL
02-01-2023 53.6 29.1 3.78 4.83 BDL BDL
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Venganoor (Al)
Parameters

Date PMio PM2.s SO2 NO2 co HC
pg/m?3 pg/m?3 pg/m?3 pg/m?3 mg/m3 ppm
05-01-2023 57.2 30.4 4.18 4.97 BDL BDL
09-01-2023 61.3 33.7 4.67 5.67 BDL BDL
12-01-2023 56.8 27.2 4.43 5.43 BDL BDL
16-01-2023 49.7 24.6 3.86 4.75 BDL BDL
19-01-2023 53.9 29.5 4.04 5.23 BDL BDL
23-01-2023 46.4 26.3 3.62 4.68 BDL BDL
26-01-2023 50.1 28.2 3.96 4.86 BDL BDL
30-01-2023 52.6 28.6 3.85 4.93 BDL BDL
02-02-2023 58.1 30.6 4.25 5.33 BDL BDL
06-02-2023 59.4 33.4 4.31 5.52 BDL BDL
08-02-2023 56.3 32.7 4.17 5.46 BDL BDL
13-02-2023 52.9 28.1 3.88 S.11 BDL BDL
16-02-2023 63.1 34.5 4.56 5.73 BDL BDL
20-02-2023 62.2 33.2 4.27 5.91 BDL BDL
23-02-2023 56.7 29.8 4.06 5.23 BDL BDL
27-02-2023 58.5 31.3 4.23 5.33 BDL BDL
02-03-2023 62.5 32.1 4.11 6.53 BDL BDL
06-03-2023 64.1 33.9 4.56 5.89 BDL BDL
09-03-2023 50.8 26.2 4.16 5.12 BDL BDL
13-03-2023 61.3 31.4 4.12 6.25 BDL BDL
16-03-2023 52.3 27.5 4.23 6.45 BDL BDL
20-03-2023 58.6 30.8 4.12 6.89 BDL BDL
23-03-2023 50.1 26.7 4.02 6.75 BDL BDL
27-03-2023 58.3 30.1 4.36 6.99 BDL BDL
30-03-2023 60.5 31.8 4.11 7.12 BDL BDL

e e 100 60 80 80 4 -

BDL: Below Detectable Limit
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Table 3.5: Location - Project Site (A2)

Project Site (A2)
Parameters

Date PMio PM2.s SO NO2 Cco HC
pg/m?3 pg/m?3 pg/m?3 pg/m?3 mg/m3 ppm

03-10-2022 52.4 27.4 2.36 3.89 BDL BDL
06-10-2022 63.5 34.6 3.86 4.12 BDL BDL
10-10-2022 62.3 32.5 3.44 3.96 BDL BDL
13-10-2022 62.1 32.8 3.83 4.24 BDL BDL
17-10-2022 52.3 27.2 2.63 3.89 BDL BDL
20-10-2022 58.7 30.5 2.85 4.11 BDL BDL
24-10-2022 60.2 31.6 2.96 4.78 BDL BDL
27-10-2022 64.3 33.8 3.45 4.63 BDL BDL
31-10-2022 51.8 26.3 2.96 3.11 BDL BDL
03-11-2022 62.3 32.6 2.96 4.28 BDL BDL
07-11-2022 58.7 30.5 4.12 5.86 BDL BDL
10-11-2022 66.2 34.8 3.26 4.69 BDL BDL
14-11-2022 70.1 36.4 2.85 4.12 BDL BDL
17-11-2022 58.6 30.1 2.96 4.02 BDL BDL
21-11-2022 64.2 33.7 2.46 3.92 BDL BDL
24-11-2022 68.5 35.6 2.68 4.15 BDL BDL
28-11-2022 58.3 30.4 3.96 5.21 BDL BDL
01-12-2022 61.7 34.4 4.35 4.86 BDL BDL
05-12-2022 64.3 36.1 4.87 4.92 BDL BDL
08-12-2022 73.6 39.2 4.19 5.67 BDL BDL
12-12-2022 76.1 40.3 4.63 5.83 BDL BDL
15-12-2022 72.4 36.6 5.24 5.62 BDL BDL
19-12-2022 77.8 39.5 5.47 5.91 BDL BDL
22-12-2022 74.2 35.4 5.31 5.49 BDL BDL
26-12-2022 75.1 38.3 5.29 5.64 BDL BDL
29-12-2022 73.9 34.7 4.86 5.71 BDL BDL
02-01-2023 67.4 36.5 4.87 5.82 BDL BDL
05-01-2023 74.1 42.7 S5.11 5.92 BDL BDL
09-01-2023 78.3 45.6 5.62 6.24 BDL BDL
12-01-2023 73.6 44.3 5.27 5.86 BDL BDL
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Project Site (A2)
Parameters

Date PMio PM2.s SO NO2 Co HC
pg/m?3 pg/m?3 pg/m?3 pg/m?3 mg/m3 ppm
16-01-2023 68.7 39.5 4.85 5.32 BDL BDL
19-01-2023 77.1 41.9 5.2 6.36 BDL BDL
23-01-2023 73.9 43.4 5.39 5.89 BDL BDL
26-01-2023 69.2 36.1 4.86 5.35 BDL BDL
30-01-2023 73.6 42.5 5.36 6.03 BDL BDL
02-02-2023 68.6 36.3 4.67 5.38 BDL BDL
06-02-2023 69.3 38.7 4.94 5.89 BDL BDL
08-02-2023 65.2 36.9 4.36 5.71 BDL BDL
13-02-2023 71.3 43.2 S5.11 5.94 BDL BDL
16-02-2023 79.6 47.3 5.09 6.12 BDL BDL
20-02-2023 78.4 44.8 5.13 6.02 BDL BDL
23-02-2023 77.1 43.1 5.26 5.63 BDL BDL
27-02-2023 68.5 39.6 4.96 5.86 BDL BDL
02-03-2023 78.6 40.1 4.36 6.45 BDL BDL
06-03-2023 65.2 33.5 4.56 6.28 BDL BDL
09-03-2023 66.1 33.4 4.36 6.89 BDL BDL
13-03-2023 79.6 40.3 5.86 6.36 BDL BDL
16-03-2023 64.3 38.4 4.96 6.15 BDL BDL
20-03-2023 64.6 33.5 5.36 7.02 BDL BDL
23-03-2023 70.1 36.2 5.12 7.45 BDL BDL
27-03-2023 78.3 40.3 5.23 7.36 BDL BDL
30-03-2023 68.2 35.6 5.45 6.89 BDL BDL

NA‘:?iifsoog 100 60 80 80 4 -

BDL: Below Detectable Limit

Table 3.6: Location — Proposed Port Estate Area (A3)

Proposed Port Estate Area (A3)
Parameters
Date PMio PM2s SO2 NO2 co HC
pg/m?3 pg/m?3 pg/m?3 pg/ms3 mg/m3 ppm
03-10-2022 50.4 26.2 2.75 4.11 BDL BDL
06-10-2022 55.6 28.5 3.45 4.96 BDL BDL
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Proposed Port Estate Area (A3)
Parameters

Date PMio PM2.s SO NO2 co HC
pg/m?3 pg/m?3 pg/m?3 pg/m?3 mg/m3 ppm

10-10-2022 48.4 25.3 2.92 4.22 BDL BDL
13-10-2022 52.4 27.4 2.63 3.91 BDL BDL
17-10-2022 57.2 29.2 2.81 3.46 BDL BDL
20-10-2022 50.3 26.5 2.85 4.02 BDL BDL
24-10-2022 52.1 27.4 3.11 4.52 BDL BDL
27-10-2022 49.4 26.5 2.12 3.46 BDL BDL
31-10-2022 48.3 25.6 2.64 3.89 BDL BDL
03-11-2022 58.6 30.50 2.96 4.52 BDL BDL
07-11-2022 51.3 32.40 3.65 5.23 BDL BDL
10-11-2022 47.6 26.3 3.26 S5.12 BDL BDL
14-11-2022 49.4 27.6 2.78 3.96 BDL BDL
17-11-2022 54.8 31.7 3.23 5.22 BDL BDL
21-11-2022 58.4 33.1 2.44 4.85 BDL BDL
24-11-2022 49.4 30.4 3.52 5.46 BDL BDL
28-11-2022 45.3 28.6 2.19 3.78 BDL BDL
01-12-2022 53.5 27.8 3.62 4.73 BDL BDL
05-12-2022 57.2 25.1 4.41 5.56 BDL BDL
08-12-2022 48.1 21.7 3.03 4.81 BDL BDL
12-12-2022 50.6 26.2 3.91 5.26 BDL BDL
15-12-2022 54.3 29.4 4.39 5.63 BDL BDL
19-12-2022 51.9 28.3 4.26 5.17 BDL BDL
22-12-2022 52.7 28.5 3.85 5.39 BDL BDL
26-12-2022 56.8 31.6 4.56 S.72 BDL BDL
29-12-2022 51.9 24.6 4.11 4.56 BDL BDL
02-01-2023 50.1 28.3 3.67 4.86 BDL BDL
05-01-2023 49.4 25.7 3.53 4.72 BDL BDL
09-01-2023 53.6 29.9 3.51 4.88 BDL BDL
12-01-2023 51.8 28.4 3.46 4.79 BDL BDL
16-01-2023 55.6 30.5 4.27 5.06 BDL BDL
19-01-2023 59.7 32.6 4.41 5.31 BDL BDL
23-01-2023 53.4 31.1 4.27 5.28 BDL BDL
26-01-2023 56.1 33.8 4.36 5.43 BDL BDL
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Proposed Port Estate Area (A3)
Parameters

Date PMio PM2.s SO NO2 Co HC
pg/m?3 pg/m?3 pg/m?3 pg/m?3 mg/m3 ppm

30-01-2023 52.3 29 3.83 5.27 BDL BDL
02-02-2023 50.3 26.4 3.88 5.19 BDL BDL
06-02-2023 59.1 27.2 4.13 5.23 BDL BDL
08-02-2023 53.7 29.6 3.78 4.96 BDL BDL
13-02-2023 54.2 27.9 3.86 5.13 BDL BDL
16-02-2023 58.3 30.3 3.75 5.19 BDL BDL
20-02-2023 56.4 29.7 3.91 491 BDL BDL
23-02-2023 58.2 31.9 4.24 5.02 BDL BDL
27-02-2023 59.3 32.6 4.37 5.25 BDL BDL
02-03-2023 58.6 30.2 4.02 5.86 BDL BDL
06-03-2023 48.3 25.6 4.23 5.36 BDL BDL
09-03-2023 60.8 31.6 4.15 5.78 BDL BDL
13-03-2023 56.4 28.8 4.26 5.42 BDL BDL
16-03-2023 60.2 31.5 4.18 6.55 BDL BDL
20-03-2023 68.4 35.4 4.63 5.89 BDL BDL
23-03-2023 54.2 28.6 4.12 S5.78 BDL BDL
27-03-2023 64.3 33.6 4.36 6.23 BDL BDL
30-03-2023 59.3 30.8 4.96 6.58 BDL BDL

NAAQS.ZOOQ 100 60 80 80 4 -
Limits
BDL: Below Detectable Limit
Table 3.7: Location — Chani (A4)
Chani (A4)
Parameters

Date PMio PM2.s SO NO: Co HC
pg/ms3 pg/ms3 pg/ms3 pg/ms3 mg/m?3 ppm

03-10-2022 59.4 30.4 2.41 4.69 BDL BDL
06-10-2022 48.2 25.2 2.63 4.75 BDL BDL
10-10-2022 42.3 24.4 2.13 3.96 BDL BDL
13-10-2022 50.6 26.4 2.96 4.30 BDL BDL
17-10-2022 55.4 28.9 2.78 4.08 BDL BDL
20-10-2022 54.6 28.4 2.96 4.56 BDL BDL
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Chani (A4)
Parameters

Date PMio PM2.s5 SO NO2 Co HC
pg/m?3 pg/m?3 pg/m?3 pg/m?3 mg/m3 ppm

24-10-2022 51.3 26.6 3.23 4.19 BDL BDL
27-10-2022 55.9 28.7 2.45 4.08 BDL BDL
31-10-2022 50.5 26.8 2.78 4.11 BDL BDL
03-11-2022 52.2 27.8 2.63 4.25 BDL BDL
07-11-2022 45.6 23.4 2.45 4.55 BDL BDL
10-11-2022 48.2 25.7 2.55 4.03 BDL BDL
14-11-2022 59.4 30.2 3.12 5.45 BDL BDL
17-11-2022 52.1 26.8 2.96 3.96 BDL BDL
21-11-2022 48.7 25.4 2.45 4.22 BDL BDL
24-11-2022 55.3 29.6 3.98 5.23 BDL BDL
28-11-2022 50.2 31.7 2.15 4.69 BDL BDL
01-12-2022 47.9 24.6 3.82 4.59 BDL BDL
05-12-2022 53.7 28.6 4.32 5.23 BDL BDL
08-12-2022 51.4 25.7 3.97 4.92 BDL BDL
12-12-2022 55.6 27.4 4.54 5.34 BDL BDL
15-12-2022 51.2 28.5 3.71 5.61 BDL BDL
19-12-2022 59.4 32.3 4.58 5.86 BDL BDL
22-12-2022 61.2 34.8 4.75 5.94 BDL BDL
26-12-2022 56.3 27.1 4.22 5.33 BDL BDL
29-12-2022 53.9 28.2 4.03 5.26 BDL BDL
02-01-2023 59.3 33.6 4.26 5.25 BDL BDL
05-01-2023 54.2 31.7 3.86 5.11 BDL BDL
09-01-2023 56.9 32.3 4.03 5.19 BDL BDL
12-01-2023 50.1 29.6 3.59 4.78 BDL BDL
16-01-2023 52.6 28.7 3.61 4.86 BDL BDL
19-01-2023 55.4 34.3 4.03 5.39 BDL BDL
23-01-2023 57.1 35.6 4.29 5.56 BDL BDL
26-01-2023 53.5 29.1 4.43 5.12 BDL BDL
30-01-2023 54.6 28.2 4.15 4.94 BDL BDL
02-02-2023 56.8 29.5 3.67 4.83 BDL BDL
06-02-2023 58.3 26.9 3.83 4.96 BDL BDL
08-02-2023 61.4 25.7 4.16 4.62 BDL BDL
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Chani (A4)
Parameters

Date PMio PM2.s SO2 NO2 co HC
pg/m?3 pg/m?3 pg/m?3 pg/m?3 mg/m3 ppm

13-02-2023 59.3 24.1 4.03 5.23 BDL BDL
16-02-2023 55.2 29.4 3.76 3.87 BDL BDL
20-02-2023 58.4 26.3 3.89 5.34 BDL BDL
23-02-2023 53.7 27.2 3.47 4.75 BDL BDL
27-02-2023 59.2 28.7 4.25 4.86 BDL BDL
02-03-2023 66.3 34.2 4.75 5.96 BDL BDL
06-03-2023 68.2 35.4 4.05 5.46 BDL BDL
09-03-2023 59.7 30.1 4.36 5.78 BDL BDL
13-03-2023 60.5 31.5 4.01 5.33 BDL BDL
16-03-2023 61.2 31.8 4.13 5.88 BDL BDL
20-03-2023 64.2 33.9 4.25 6.02 BDL BDL
23-03-2023 60.8 31.1 4.18 6.23 BDL BDL
27-03-2023 64.1 33.6 4.96 6.45 BDL BDL
30-03-2023 68.3 35.7 4.75 5.89 BDL BDL

e e 100 60 80 80 4 .

BDL: Below Detectable Limit

Table 3.8: Location — Balarampuram (A5)

Balarampuram (A5)
Parameters

Date PMio PM2.s SOz NO2 Co HC
pg/ms3 pg/ms3 pg/ms3 pg/ms3 mg/m?3 ppm

03-10-2022 54.2 26.4 2.76 4.11 BDL BDL
06-10-2022 52.6 27.5 2.42 3.78 BDL BDL
10-10-2022 58.2 30.3 2.36 3.97 BDL BDL
13-10-2022 60.3 31.2 2.68 4.20 BDL BDL
17-10-2022 50.8 26.9 2.88 4.97 BDL BDL
20-10-2022 50.1 26.4 2.26 3.65 BDL BDL
24-10-2022 56.9 29.3 2.96 4.75 BDL BDL
27-10-2022 52.3 32.6 2.63 4.15 BDL BDL
31-10-2022 49.7 25.9 2.16 3.58 BDL BDL
03-11-2022 60.5 31.2 3.86 4.63 BDL BDL
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Balarampuram (A5)
Parameters

Date PMio PM2.s SO NO2 co HC
pg/m?3 pg/m?3 pg/m?3 pg/m?3 mg/m3 ppm

07-11-2022 54.3 27.80 2.16 4.11 BDL BDL
10-11-2022 52.1 27.60 2.63 4.08 BDL BDL
14-11-2022 58.6 29.1 2.45 4.11 BDL BDL
17-11-2022 56.3 25.5 2.7 4.93 BDL BDL
21-11-2022 57.9 24 .4 2.33 4.23 BDL BDL
24-11-2022 56.4 29.2 2.46 4.26 BDL BDL
28-11-2022 51.4 30.4 2.96 4.19 BDL BDL
01-12-2022 55.7 28.8 4.23 5.27 BDL BDL
05-12-2022 61.8 34.6 4.47 5.41 BDL BDL
08-12-2022 64.3 35.1 4.82 5.63 BDL BDL
12-12-2022 57.3 26.9 4.26 4.96 BDL BDL
15-12-2022 54.9 25.7 3.91 4.64 BDL BDL
19-12-2022 53.2 30.5 3.69 4.75 BDL BDL
22-12-2022 55.6 32.2 3.91 491 BDL BDL
26-12-2022 64.7 35.3 4.34 5.22 BDL BDL
29-12-2022 57.7 31.8 4.17 S5.16 BDL BDL
02-01-2023 58.3 34.4 4.16 5.36 BDL BDL
05-01-2023 64.3 39.1 4.51 5.83 BDL BDL
09-01-2023 67.1 40.2 4.67 5.92 BDL BDL
12-01-2023 60.8 36.3 4.49 5.73 BDL BDL
16-01-2023 64.3 37.4 4.66 5.84 BDL BDL
19-01-2023 58.2 33.8 4.24 5.14 BDL BDL
23-01-2023 59.7 32.9 4.35 5.23 BDL BDL
26-01-2023 56.3 38.1 4.78 5.06 BDL BDL
30-01-2023 60.4 36.2 4.91 5.18 BDL BDL
02-02-2023 62.7 33.6 4.26 5.43 BDL BDL
06-02-2023 65.1 35.1 4.33 5.62 BDL BDL
08-02-2023 59.4 32.6 4.16 5.39 BDL BDL
13-02-2023 57.2 30.5 4.07 S.11 BDL BDL
16-02-2023 60.5 31.7 4.33 5.27 BDL BDL
20-02-2023 58.3 29.3 4.17 5.43 BDL BDL
23-02-2023 61.4 33.1 4.37 5.63 BDL BDL
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Balarampuram (A5)
Parameters

Date PMio PM2.s SO2 NO2 co HC
pg/m?3 pg/m?3 pg/m?3 pg/m?3 mg/m3 ppm
27-02-2023 63.6 34.7 4.25 5.28 BDL BDL
02-03-2023 52.3 27.2 4.23 5.96 BDL BDL
06-03-2023 72.6 37.5 4.89 S5.78 BDL BDL
09-03-2023 56.6 29.3 4.26 6.12 BDL BDL
13-03-2023 68.3 35.2 4.12 6.36 BDL BDL
16-03-2023 74.3 38.6 4.36 6.12 BDL BDL
20-03-2023 66.9 34.2 4.02 5.48 BDL BDL
23-03-2023 61.2 31.4 4.22 5.96 BDL BDL
27-03-2023 52.5 27.8 4.89 6.23 BDL BDL
30-03-2023 68.3 35.6 5.12 6.78 BDL BDL

T 100 60 80 80 4 -

BDL: Below Detectable Limit
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HYR-3.5.

Monthly Average Results of Ambient Air Quality Monitoring (October 2022 to March 2023)
Table 3.9: Monthly Average Results

NAAQS Venganoor Port Site P;:oslt’:ts:ifeo:t Chani Balarampuram

Parameter, | 2009 | Month (A1) (A2) (A3) (A4) (AS)
Limits Max | Avg | Min | Max | Avg | Min | Max | Avg | Min | Max | Avg | Min | Max | Avg | Min
Oct-22 | 56.2 | 51.4 | 45.6 | 64.3 | 58.6 | 51.8 | 57.2 | 51.6 | 48.3 | 59.4 | 52.0 | 42.3 | 60.3 | 53.9 | 49.7
Particulate Nov-22 | 62.4 | 56.3 | 45.1 | 70.1 | 63.4 | 58.3 | 58.6 | 51.9 | 45.3 | 59.4 | 51.5 | 45.6 | 60.5 | 559 | 51.4
matter (size Dec-22 | 61.3 | 54.1 | 47.5 | 77.8 | 72.1 | 61.7 | 57.2 | 53.0 | 48.1 | 61.2 | 54.5 | 47.9 | 64.7 | 58.4 | 53.2
less than 100 | Jan-23 | 61.3 | 53.5 | 46.4 | 78.3 | 72.9 | 67.4 | 59.7 | 53.6 | 49.4 | 59.3 | 54.9 | 50.1 | 67.1 | 61.0 | 56.3
10um) or Feb-23 | 63.1 | 58.4 | 52.9 | 79.6 | 72.3 | 65.2 | 59.3 | 56.2 | 50.3 | 61.4 | 57.8 | 53.7 | 65.1 | 61.0 | 57.2
PM,0, pg/ m? Mar-23 | 64.1 | 57.6 | 50.1 | 79.6 | 70.6 | 64.3 | 68.4 | 58.9 | 48.3 | 68.3 | 63.7 | 59.7 | 74.3 | 63.7 | 52.3
Yooy | 64.1 | 55.2 | 45.1|79.6 | 68.3 | 51.8 | 68.4 | 54.2 | 45.3 | 68.3 | 55.7 | 42.3 | 74.3 | 59.0 | 49.7
Oct-22 | 28.4 | 25.8 | 23.3 | 34.6 | 30.7 | 26.3 | 29.2 | 27.0 | 25.3 | 30.4 | 27.3 | 24.4 | 32.6 | 28.5 | 25.9
Particulate Nov-22 | 32.4 | 29.3 | 23.8 | 36.4 | 33.0 | 30.1 | 33.1 | 30.1 | 26.3 | 31.7 | 27.6 | 23.4 | 31.2 | 28.2 | 24.4
matter (size Dec-22 | 34.5 | 28.2 | 23.1 | 40.3 | 37.2 | 34.4 | 31.6 | 27.0 | 21.7 | 34.8 | 28.6 | 24.6 | 35.3 | 31.2 | 25.7
less than 60 Jan-23 | 33.7 | 28.6 | 24.6 | 45.6 | 41.4 | 36.1 | 33.8 | 29.9 | 25.7 | 35.6 | 31.5 | 28.2 | 40.2 | 36.5 | 32.9
2.5um) or PM Feb-23 | 34.5 | 31.7 | 28.1 | 47.3 | 41.2 | 36.3 | 32.6 | 29.5 | 26.4 | 29.5 | 27.2 | 24.1 | 35.1 | 32.6 | 29.3
2.5, Ug/ m3 Mar-23 | 33.9 | 30.1 | 26.2 | 40.3 | 36.8 | 33.4 | 354 | 30.7 | 25.6 | 35.7 | 33.0 | 30.1 | 38.6 | 33.0 | 27.2
Youly | 345 |29.0 | 23.1 | 47.3 | 36.7 | 26.3 | 35.4 | 20.0 | 21.7 | 35.7 | 29.2 | 23.4 | 40.2 | 31.7 | 24.4
Oct-22 | 3.63 | 2.74 | 2.11 | 3.86 | 3.15 | 2.36 | 3.45 | 2.81 | 2.12 | 3.23 | 2.70 | 2.13 | 2.96 | 2.57 | 2.16
Nov-22 | 3.23 | 2.87 | 2.46 | 4.12 | 3.16 | 2.46 | 3.65 | 3.00 | 2.19 | 3.98 | 2.79 | 2.15 | 3.86 | 2.69 | 2.16
Sulphur Dec-22 | 4.72 | 3.99 | 3.51 | 5.47 | 491 | 4.19 | 4.56 | 4.02 | 3.03 | 4.75 | 4.22 | 3.71 | 4.82 | 4.20 | 3.69
dioxide (SO,), 80 Jan-23 | 4.67 | 4.04 | 3.62 | 5.62 | 5.17 | 4.85 | 4.41 | 392 | 346 | 443 | 4.03 | 3.59 | 4.91 | 449 | 4.16
ug/ms Feb-23 | 4.56 | 4.22 | 3.88 | 5.26 | 4.94 | 4.36 | 4.37 | 3.99 | 3.75 | 4.25 | 3.88 | 3.47 | 4.37 | 4.24 | 4.07
Mar-23 | 4.56 | 4.20 | 4.02 | 5.86 | 5.03 | 4.36 | 4.96 | 4.32 | 4.02 | 4.96 | 4.38 | 4.01 | 5.12 | 4.46 | 4.02
YI:::fy 4.72 | 3.68 | 2.11 | 5.86 | 4.39 | 2.36 | 4.96 | 3.68 | 2.12 | 4.96 | 3.67 | 2.13 | 5.12 | 3.78 | 2.16
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Proposed Port

NAAQS Venganoor Port Site Estate Area Chani Balarampuram
Pa‘;‘:i‘:te” 2009 | Month (A1) (A2) (A3) (A4) )
Limits Max | Avg | Min | Max | Avg | Min | Max| Avg | Min| Max | Avg | Min | Max | Avg | Min
Oct-22 [ 5.23 [ 4.23 | 3.56 | 4.78 | 4.08 | 3.11 | 4.96 | 4.06 | 3.46 | 4.75 | 4.30 | 3.96 | 4.97 | 4.13 | 3.58
Nov-22 | 5.12 | 4.52 | 4.12 [ 5.86 [ 4.53 | 3.92 | 546 | 4.77 | 3.78 | 5.45 [ 4.55 | 3.96 | 4.93 | 4.32 | 4.08
Oxides of Dec-22 | 5.87 | 5.10 | 4.49 | 591 | 5.52 | 4.86 [ 5.72 | 5.20 | 4.56 | 5.94 | 5.34 | 4.59 | 5.63 | 5.11 | 4.64
Nitrogen go | Jan-23 | 5.67 | 5.04 | 4.68 | 6.36 | 5.87 | 5.32 | 5.43 | 5.07 | 4.72 | 5.56 | 5.13 | 4.78 | 5.92 | 5.48 | 5.06
(NOy), pg/m3 Feb-23 | 591 | 545 [ 5.11 | 6.12 | 5.82 | 5.38 | 5.25 | 5.11 | 4.91 | 5.34 | 4.81 | 3.87 | 5.63 | 5.40 | 5.11
Mar-23 | 7.12 | 6.44 | 5.12 | 7.45 | 6.76 | 6.15 | 6.58 | 5.94 | 5.36 | 6.45 | 5.89 | 5.33 | 6.78 | 6.09 | 5.48
Y‘:::fy 7.12 | 5.13 | 3.56 | 7.45 | 5.43 | 3.11 | 6.58 | 5.02 | 3.46 | 6.45 | 5.00 | 3.87 | 6.78 | 5.09 | 3.58
Oct-22 - | BDL | -- - | BDL| -- - | BDL | -- - | BDL| -- - | BDL | --
Nov-22 | -- | BDL | -- - | BDL| -- - | BDL | -- - |BDL| -- - | BDL | --
Carbon Dec22 | -- [BDL | -- - | BDL | -- - | BDL | -- - | BDL | -- - | BDL | --
Monoxide 4 Jan-23 | -- | BDL | -- - | BDL | -- - | BDL | -- - | BDL | -- - | BDL | --
(CO), mg/m3 Feb-23 | -- | BDL | -- - | BDL | -- - | BDL | -- - | BDL | -- - | BDL | --
Mar-23 | -- | BDL [ -- - | BDL | -- - | BDL | -- - | BDL | -- - | BDL | --
Half
Yearly -- |BDL | -- -- |BDL | -- -- | BDL | -- - | BDL | -- -- | BDL | --
Oct-22 - | BDL | -- - | BDL| -- - | BDL | -- - | BDL| -- - | BDL| --
Nov-22 | -- | BDL | -- - | BDL| -- - | BDL | -- - | BDL| -- - | BDL | --
Dec22 | -- [BDL | -- - | BDL| -- - | BDL | -- - | BDL| -- - | BDL | --
Hydrocarbon 3 Jan-23 | -- | BDL | -- - | BDL| -- - | BDL | -- - | BDL| -- - | BDL| --
(HC), ppm Feb-23 - | BDL | -- -- | BDL | -- -- | BDL | -- - | BDL | -- -- | BDL | --
Mar-23 | -- | BDL | -- - | BDL| -- - | BDL | -- - | BDL| -- - | BDL | --
Half
Yearly -- |BDL | -- -- |BDL | -- -- | BDL | -- - | BDL | -- -- | BDL | --
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HYR-3.6. Graphical representation of Half-Yearly Results (October-2022 to
March-2023)
Figure 3.2: Respirable Particulate Matter (PM10)

Figure 3.3: Fine Particulate matter (PM2.5)
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Figure 3.4: Sulphur Dioxide as SO

Figure 3.5: Oxides of Nitrogen as NOx
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HYR-3.7. Summary - Ambient Air Quality

During the period of October 2022 to March 2023, following is the summary of

ambient air quality results:

a) At the location Venganoor:

PMi1o was observed in the range between 45.1-64.111g/m?3 with an average
of 55.2pg/m3

PMa2 s was observed in the range between 23.1-34.5ng/m?3 with an average
of 29.0 pg/ms3

SO2 was observed in the range between 2.11-4.72pg/m3 with an average
of 3.681g/m3

NO:> was observed in the range between 3.56 — 7.121g/m3 with an average
of 5.13pg/m3

CO & HC were observed below detectable limits

b) At the location Port Site:

PM 10 was observed in the range between 51.8-79.61g/m3 with an average
of 68.3 pg/ms3

PMa. s was observed in the range between 26.3-47.3 pg/m3 with an average
of 36.7pg/m3

SO> was observed in the range between 2.36-5.861g/m3 with an average
of 4.39 pg/ms

NO:> was observed in the range between 3.11- 7.451g/m3 with an average
of 5.43png/m3

CO & HC were observed below detectable limits

c) At the location Proposed Port Area:

PM1o was observed in the range between 45.3-68.411g/m?3 with an average
of 54.2pg/m3
PMa2. s was observed in the range between 21.7-35.411g/m?3 with an average
of 29.0pg/m3
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d)

SO> was observed in the range between 2.12-4.96pg/m3 with an average
of 3.681g/ms3

NO;> was observed in the range between 3.46 — 6.5811g/m?3 with an average
of 5.02pg/m3

CO & HC were observed below detectable limits

At the location Chani:

PM1o was observed in the range between 42.3-68.311g/m?3 with an average
of 55.7pg/m3

PMa2. s was observed in the range between 23.4-35.7 pg/m3 with an average
of 29.2 pg/ms3

SO:2 was observed in the range between 2.13-4.96 pg/m?3 with an average
of 3.67 pg/m3

NO:2 was observed in the range between 3.87-6.45 ng/m3 with an average
of 5.00 pg/ms3

CO & HC were observed below detectable limits

At the location Balarampuram:

PM 10 was observed in the range between 49.7-74.3 ng/ms3 with an average
of 59.0 pg/ms3

PMa.. s was observed in the range between 24.4-40.2 pg/m3 with an average
of 31.7 pg/ms3

SO> was observed in the range between 2.16-5.12 pg/m?3 with an average
of 3.78 pg/ms3

NO:> was observed in the range between 3.58 — 6.78 pg/m3 with an average
of 5.09 pg/ms

CO & HC were observed below detectable limits

Overall Comparison of Results from all Locations:

PM1o was observed a maximum of 79.6 png/m?3 at Port Site and a minimum
of 42.3 pg/m3 at Chani. The overall average of all locations is 58.5 pg/ms3
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e PMo> s was observed a maximum of 47.3 png/m?3 at Port Site and a minimum
of 21.7 pg/m3 at Proposed Port Estate Area. The overall average of all
locations is 31.1 pg/ms3

e SO; was observed a maximum of 5.86 pg/ms3 at Port Site and a minimum
of 2.11 pg/m3 at Venganoor. The overall average of all locations is 3.84
pg/m3

e NO; was observed a maximum of 7.45 pg/m?3 at Port Site and a minimum
of 3.11 pg/m3 at Port Site. The overall average of all locations is 5.13
pg/m?

e CO & HC were observed below detectable limits at all times at all locations.

The obtained results were compared with National Ambient Air Quality Standards
(NAAQS), 2009. The results were well within the limits on all monitoring days at all
S locations during the monitoring months (from October 2022 to March 2023).

Table 3.10: Overall Summary of Results from all Locations

NAAQS
Parameter Unit 2009 Max Avg. Min
Limits
PM10 ug/ms3 100 79.6 58.5 42.3
PM 2.5 ug/m?3 60 47.3 31.1 21.7
SO2 ug/m?3 80 5.86 3.84 2.11
NOx ug/ms3 80 7.45 5.13 3.11
CO mg/m?3 4 BDL BDL BDL
HC ppm -- BDL BDL BDL
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HYR-4 Ambient Noise Monitoring

HYR-4.1. Ambient Noise Monitoring location details

This section describes the sampling location, methodology adopted for monitoring
ambient noise and analysis of monitored results. Ambient Noise Monitoring during
October 2022 to March 2023 was carried out at Venganoor, Port Site, Proposed
Port Estate Area, Chani and Balarampuram. Classification of locations as per the
Noise Pollution (Regulation & Control) Rules, 2000 (Rules 3 (1) and 4(1)) are as
below.

Table 4.1: Coordinates of Ambient Noise Monitoring Locations

Location Legend Area Type Latitude Longitude
Venganoor N1 Residential | 8°23°55.10”N | 77°00’12.19”E
Port Site N2 Industrial | 8°22°13.73”N | 77°00’08.39”E
Proposed Port N3 Residential | 8°22'41.37°N | 77°01°03.17°E
Estate Area
Chani N4 Residential | 8°21°02.11"N | 77°03’16.59”E
Balarampuram N5 Commercial | 8°2543.73”N | 77°02°39.99”E

Figure 4.1: Google Earth View of Ambient Noise Monitoring Locations
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HYR-4.2. Methodology of Sampling

Ambient Noise Monitoring is being carried out as per IS 9989:1981.

HYR-4.3. Ambient Noise Standards

The results obtained were compared with the standards as per the Noise Pollution
(Regulation & Control) Rules, 2000 (Rules 3 (1) and 4(1)) given in the Table 4.2.

Table 4.2: Ambient Noise Standard

Limits in dB (A) Leq
Area Code | Area Type Day Night
(6 a.m. to 10 p.m.) (10 p.m. to 6 a.m.)
A Industrial 75 70
B Commercial 65 55
C Residential 55 45

HYR-4.4. Ambient Noise Monitoring Results for the period from October 2022
to March 2023.

Table 4.3: Location - Venganoor, N1 - (Residential Area)

Lmax Lmax Lmin Lmin Leq Leq
Day Night Day Night Day Night
Month Date time time time time time time
dB (A)
04-10-2022 64.2 46.9 40.7 34.8 52.8 41.1
Oct-22
18-10-2022 63.8 45.1 39.6 34.1 52.3 40.9
04-11-2022 62.7 47.3 41.9 31.4 53.4 40.7
Nov-22
18-11-2022 61.5 46.4 38.7 33.5 52.9 41.3
02-12-2022 64.1 49.8 42.1 30.6 52.1 41.8
Dec-22
16-12-2022 66.5 48.5 40.6 32.9 54.3 42.7
03-01-2023 66.9 54.6 38.5 33.6 54.8 48.7
Jan-23
20-01-2023 67.2 55.3 37.4 32.7 54.6 47.6
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Lmax Lmax Lmin Lmin Leq Leq
Day Night Day Night Day Night
Month Date time time time time time time
dB (A)
03-02-2023 76.4 62.9 36.5 32.9 54.0 37.2
Feb-23
17-02-2023 74.3 63.1 37.1 35.9 51.6 44.5
05-03-2023 83.7 70.6 34.7 32.5 50.7 43.8
Mar-23
19-03-2023 89.8 71.2 34.3 32.5 54.9 43.7
As per the Noise Pollution (Regulation & Control) Rules, 2000 55 45
[Rules 3 (1) and 4(1)]
Table 4.4: Location - Port Site, N2 - (Industrial Area)
Lmax Lmax Lmin Lmin Leq Leq
Day Night Day Night Day Night
Month Date time time time time time time
dB (A)
05-10-2022 68.3 56.4 50.2 44.3 58.4 52.6
Oct-22
19-10-2022 66.9 54.2 49.1 44.7 57.2 51.8
05-11-2022 72.8 59.6 51.1 42.8 59.6 53.5
Nov-22
19-11-2022 70.7 58.4 48.8 43.7 58.6 52.7
06-12-2022 75.3 61.7 52.9 43.5 61.4 56.3
Dec-22
20-12-2022 89.8 65.3 58.2 46.4 67.5 58.6
04-01-2023 88.2 81.6 48.5 47.1 65.6 59.8
Jan-23
21-01-2023 87.8 79.3 47.4 45.6 63.1 60.0
04-02-2023 88.9 76.2 47.8 44.7 64.2 57.1
Feb-23
18-02-2023 86.3 71.4 48.2 43.1 62.1 55.4
07-03-2023 93.9 80.4 45.3 40.3 66.8 61.4
Mar-23
21-03-2023 88.2 83.6 45.2 44.1 62.8 59.7
As per the Noise Pollution (Regulation & Control) Rules, 2000 75 70
[Rules 3 (1) and 4(1)]
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Table 4.5: Location — Proposed Port Estate Area, N3 - (Residential Area)

Lmax Lmax Lmin Lmin Leq Leq
Day Night Day Night Day Night
Month Date time time time time time time
dB (A)
07-10-2022 60.4 44.1 38.5 33.6 51.6 39.7
Oct-22
21-10-2022 59.8 45.4 38.1 34.2 52.4 40.5
08-11-2022 63.5 47.3 37.1 31.8 54.2 40.1
Nov-22
22-11-2022 62.7 48.5 36.7 32.9 53.5 39.1
07-12-2022 66.2 48.5 39.6 31.5 53.7 42.5
Dec-22
21-12-2022 65.7 47.9 34.4 31.1 52.6 40.1
06-01-2023 69.1 56.8 36.3 32.2 54.1 45.3
Jan-23
24-01-2023 81.4 76.3 40.7 36.2 59.5 47.7
14-02-2023 75.1 69.4 40.0 33.7 53.6 44.0
Feb-23
28-02-2023 70.5 68.5 37.3 32.7 53.9 44.1
08-03-2023 79.9 70.9 36.8 32.7 54.4 43.6
Mar-23
22-03-2023 82.5 76.9 37.4 32.5 54.2 44.1
As per the Noise Pollution (Regulation & Control) Rules, 2000 55 45
[Rules 3 (1) and 4(1)]
Table 4.6: Location — Chani, N4 - (Residential Area)
Lmax Lmax Lmin Lmin Leq Leq
Day Night Day Night Day Night
Month Date time time time time time time
dB (A)
11-10-2022 58.9 44.7 38.8 34.1 51.1 38.2
Oct-22
25-10-2022 59.3 44.5 39.6 34.2 51.8 39.6
09-11-2022 61.3 46.1 37.9 32.7 52.4 37.5
Nov-22
23-11-2022 60.9 46.3 38.1 33.6 51.1 38.3
09-12-2022 67.5 48.4 35.3 30.5 54.3 39.8
Dec-22
23-12-2022 65.1 47.3 36.2 32.6 53.7 40.3
Jan-23 10-01-2023 68.3 59.7 35.3 32.5 53.9 43.1
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Lmax Lmax Lmin Lmin Leq Leq
Day Night Day Night Day Night
Month Date time time time time time time
dB (A)
25-01-2023 70.6 63.5 36.1 31.6 54.5 44.6
07-02-2023 77.4 70.4 36.6 31.8 53.2 43.7
Feb-23
21-02-2023 75.5 70.4 37.8 32.2 53.6 43.0
14-03-2023 86.3 73.2 34.2 31.8 53.4 43.8
Mar-23
28-03-2023 82.9 73.9 36.5 32.2 54.8 43.7
As per the Noise Pollution (Regulation & Control) Rules, 2000 55 45
[Rules 3 (1) and 4(1)]
Table 4.7: Location — Balarampuram, N5 - (Commercial Area)
Lmax Lmax Lmin Lmin Leq Leq
Day Night Day Night Day Night
Month Date time time time time time time
dB (A)
12-10-2022 63.2 45.2 40.4 36.1 54.2 46.1
Oct-22
26-10-2022 62.4 43.8 40.8 36.6 53.8 44.7
11-11-2022 66.1 54.6 44.9 38.3 55.9 47.2
Nov-22
25-11-2022 65.7 53.6 43.1 37.4 54.3 45.9
13-12-2022 64.9 49.1 40.3 33.7 54.1 45.4
Dec-22
27-12-2022 68.2 54.1 46.3 34.2 59.8 51.5
13-01-2023 76.4 69.1 38.6 34.3 58.5 48.7
Jan-23
27-01-2023 77.5 67.9 37.1 354 59.4 49.3
11-02-2023 81.0 73.3 40.5 35.1 59.2 49.1
Feb-23
25-02-2023 81.3 73.2 40.1 36.3 58.3 50.4
17-03-2023 81.6 78.6 39.8 33.5 58.0 50.2
Mar-23
31-03-2023 86.0 76.3 40.7 36.1 57.8 50.9
As per the Noise Pollution (Regulation & Control) Rules, 2000 65 55
[Rules 3 (1) and 4(1)]
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HYR-4.5.

Half Yearly Average Results of Ambient Noise Monitoring (October-
2022 to March-2023)
Table 4.8: Half Yearly Average Results

Venganoor PO Chani Port Site Balarampuram
N1 Port Estate N4 N2 N5
Parameter (N1) Area (N3) (N4) (N2) (N5)
Residential | Residential | Residential Industrial Commercial
L Max 89.8 82.5 86.3 93.9 86.0
Day time Min 61.5 59.8 58.9 66.9 43.8
dB (A)
Avg. 70.1 69.7 69.5 81.4 67.2
L Max 71.2 76.9 73.9 83.6 78.6
Night time Min 45.1 44.1 44.5 54.2 43.8
dB (A)
Avg. 55.1 58.4 57.4 69.0 61.6
L Max 42.1 40.7 39.6 58.2 46.3
Day time Min 34.3 34.4 34.2 45.2 37.1
dB (A)
Avg. 38.5 37.7 36.9 49.4 41.1
L Max 35.9 36.2 34.2 47.1 38.3
Night time Min 30.6 31.1 30.5 40.3 33.5
dB (A)
Avg. 33.1 32.9 32.5 44.2 35.6
Max 54.9 59.5 54.8 67.5 59.8
Leq Day Min 50.7 51.6 51.1 57.2 53.8
time
dB (A) Avg. 53.2 54.0 53.2 62.3 56.9
Limit 55 55 55 75 65
Max 48.7 47.7 44 .6 61.4 51.5
Leq Night Min 37.2 39.1 37.5 51.8 44.7
time
dB (A) Avg. 42.8 42.6 41.3 56.6 48.3
Limit 45 45 45 70 55
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HYR-4.6. Graphical Representation of Half Yearly Results (October-2022 to
March-2023)
Figure 4.2: Residential Area Noise Level

Figure 4.3: Industrial Area Noise Level
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Figure 4.4: Commercial Area Noise Level

HYR-4.7. Summary - Ambient Noise Monitoring
During the period from October 2022 to March 2023, the following is the average

noise levels observed.

Table 4.9: Summary - Ambient Noise Monitoring
Venganoor TR Chani Port Site Balarampuram
(%11) Port Estate (N4) (N2) (NSI;
Area (N3)
Residential | Residential | Residential | Industrial Commercial
Parameter
Day Time Day Time
Day Time (Limit: 55) (Limit: 75) (Limit: 65)
Night Time (Limit: 45) Night Time Night Time
(Limit: 70) (Limit: 55)
Leq Day time
dB (A) Avg 53.2 54.0 53.2 62.3 56.9
Leq Night time
dB (A) Avg 42.8 42.6 41.3 56.6 48.3
The average Leq values observed at day time and night time are 53.2 dB(A)

L]
and 42.8 respectively at Venganoor
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e The average Leq values observed at day time and night time are 62.3 dB(A)
and 56.6 respectively at Port Site

e The average Leq values observed at day time and night time are 54.0 dB(A)
and 42.6 respectively at Proposed Port Estate Area

e The average Leq values observed at day time and night time are 53.2 dB(A)
and 41.3 respectively at Chani

e The average Leq values observed at day time and night time are 56.9 dB(A)
and 48.3 respectively at Balarampuram

The results obtained were compared with Noise Pollution (Regulation & Control)
Rule, 2000 (Rule 3(1) and 4(1)) and it is observed that noise readings were within
limits during the monitoring months (from October 2022 to March 2023) except
Proposed Port Estate on 24-01-2023 during both Day time and Night time due to
the noise from the Loud Speaker from the nearby Temple on account of “Ulsavam”
and the Night time readings of Venganoor on both monitoring days (03-01-2023 &
20-01-2023) due to the progress of house-revamping work.
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HYR-5 Marine Water & Sediment Analysis

HYR-5.1. Marine Water and Sediment Sampling Location Details:

This section describes the sampling location, methodology adopted for analysis and
the analysis of monitored data for Marine Water and Sediment. Sampling and
analysis of marine water at high tide and low tide during from October 2022 to
March 2023 carried out at different locations such as Near Kovalam Beach,
Proposed Dredging site, South of Break Water, Port Basin, Inner Approach Channel
and Kovalam Beach.

Table 5.1: Coordinates of Marine Water and Sediment Sampling Locations

Location Legend Latitude Longitude
Near Kovalam Beach M1/MS1 | 8°22°49.29”N | 76°58°40.77"E
Proposed Dredging Site M2/MS2 | 8°22°31.11”N | 76°58°57.92”E
Port Basin M3/MS3 | 8°22’06.96”N | 76°59’27.85"E
South of Breakwater M4/MS4 | 8°21°51.07”’N | 77°00’00.21”E
Inner Approach Channel MS/MSS | 8°21°12.68”N | 77°00°’35.14”E
Kovalam Beach M6/MS6 | 8°23’08.16"N | 76°5826.09”’E

Figure 5.1: Google earth view of Marine Water and Sediment Sampling
Locations
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HYR-5.2.

Methodology of Sampling and Analysis

Table 5.2: Sampling and Analysis Methodology

Sr. No. Parameter Unit Det?ctslon Method Reference
Limit
Marine Water Analysis
1. Temperature °C 1 IS 3025 Part 9 : 1984 RA 2017
2. pH Value - 1 IS 3025 Part 11: 1983 RA 2017
3. Turbidity N.T.U. 0.1 IS 3025 Part 10: 1984 RA 2017
Electrical Conductivity .
4. (at 25°C) umho/cm 1 IS 3025 Part 14:1984 RA 2019
5. Total Suspended Solids mg/L 1 IS 3025 Part 17: 1984 RA 2017
6. Total Dissolved Solids mg/L 1 IS 3025 Part 16: 1984 RA 2017
7. Dissolved Oxygen mg/L 0.2 IS 3025 Part 38:1989 RA 2019
Biochemical Oxygen Demand .
8. (3 days, 27°C) mg/L 2 IS 3025 Part 44:1993 RA 2019
Floating Materials — Oil,
9. Grease and Scum (Including mg/L 1 IS 3025 Part 39:1991 RA 2019
Petroleum Products)
10. Nitrite (as NOy) mg/L 0.02 IS 3025 Part 34:1988 RA 2019
11. Nitrate (as NO3) mg/L 1 APHA 23rd Edition 4500 -NO3s
B: 2017
Phenolic Compounds )
12. (as C¢HsOH) mg/L 0.001 IS 3025 Part 43: 1992 RA 2019
13. gﬂmomcal Nitrogen (as NH- mg/L 1 IS 3025 Part 34:1988 RA 2019
14. Total Nitrogen (as N) mg/L 1 IS 3025 Part 34:1988 RA 2019
15. Total Phosphorous (as P) mg/L 0.01 IS 3025 Part 31 :1988 RA2019
16. Reactive Phosphorous mg/L 0.01 IS 3025 Part 31 :1988 RA2019
Polycyclic Aromatic
17. Hydrocarbon mg/L 0.000005 SEAAL/INS/RWM/SOP/02
rd it _ .
18. | Salinity ppt 0.0036 APHA 23widition 2520 =B ;
19. Total Chlorophyll mg/ms3 0.1 APHA 23rd Edn:10200.H
20. Total Coliforms MPN/100 ml 2 IS 1622: 1981
21. Faecal Coliforms MPN /100ml| 2 IS 1622: 1981
22. Phytoplanktons No./100ml -- APHA 23rd Edn:10200.F
23. Zooplanktons No./100ml -- APHA 23rd Edn:10200.G
Sediment Analysis
1. Texture - - SEAAL/EN/SLS/SOP/ 14
2. Organic Matter % 0.1 IS 2720 Part 22:1972
3. Total Phosphorus (as P) mg/kg 10 IS 10158: 1982
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Sr. No. Parameter Unit De;;::l:ion Method Reference
4. Aluminium (as Al) mg/kg 5 USEPA 7000B : 2017
S. Chromium (as Cr) mg/kg 5 USEPA 7000B : 2007
6. Copper (as Cu) mg/kg 1.5 EPA 7000B : 2007
7. Iron (as Fe) mg/kg 2.5 USEPA 7000B : 2007
8. Lead (as Pb) mg/kg 5 EPA 7000B : 2007
9. Manganese (as Mn) mg/kg 1.5 EPA 7000B : 2007
10. Mercury (as Hg) mg/kg 0.10 SEAAL/EN/SLS/SOP/13
11. Zinc (as Zn) mg/kg 1 USEPA 7000B : 2007
12. Nickel (as Ni) mg/kg 2.5 EPA 7000B : 2007
13. Benthic Organism No./m? 1 APHA 23rd Edn:10750.B

HYR-5.3. Marine Water Standards

As per the Environment (Protection) Rules, 1986 Schedule I.

Table 5.3: Marine Water Standard

(3 days, 27°C)

Parameter Unit # E(P)A Rules, 1986
pH Value - 6.5-9.0
. 3.0 mg/L or 40% saturation
Dissolved Oxygen mg/L value; whichever is higher
Colour and Odour } No visible colour or offensive
odour
Floating Materials (Oil, Grease and
Scum) (Including Petroleum mg/L Max. 10
Products)
Faecal Coliforms MPN/100ml Max. 500
Biochemical Oxygen Demand mg/L Max. 5

#: Environment (Protection) Rules, 1986, Schedule I, Table 1.4, Primary Water Quality
Criteria for Class — IV Water (For Harbour Waters).
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HYR-5.4.

Table 5.4: Marine Water Analysis Results

Marine Water Analysis Results for the period from October 2022 to March 2023.

Near Proposed South of Inner Kovalam
l?cl; Pat/‘a:lr:;:ter Month/Tide K;Z:Elm Dredging Site Por::NlIB;t)sm Break Water Approach Beach
: (M1) (M2) (M4) Channel (M5) (M6)
1 Temperature Ot High tide 26.5 27.1 26.5 24.6 26.5 27.1
(°C) Low tide 25.4 24.5 25 24.2 25.1 26.2
Nov.22 High tide 26.9 28.4 24.9 26.8 28.2 27.5
Low tide 28.7 29.5 27.2 28.5 29.0 28.9
Dec.09 High tide 25.4 25.9 25.2 25.4 24.9 25.7
¢ Low tide 27.7 27.8 27.6 27.8 27.3 27.6
Jan.23 High tide 26.8 26.3 26.9 26.5 26.1 25.7
an Low tide 27.3 27.4 28.1 28.6 27.8 27.2
Feb.23 High tide 28.8 28.5 29.1 28.6 26.4 28.6
Low tide 29.1 26.5 28.1 28.1 28.3 28.4
Mar.23 High tide 28.8 27.5 28.5 28.8 29.1 28.3
Low tide 29.1 26.5 27.6 28.1 26.7 27.3
2 Colour High tide 1 1 1 1 1 1
Oct-22 M ow tide 1 1 1 1 1 1
High tide 1 1 1 1 1 1
Nov-22 W tide 1 1 1 1 1 1
High tide 1 1 1 1 1 1
Dec-22 M ow tide 1 1 1 1 1 1
High tide 1 1 1 1 1 1
Jan-23 17w tide 1 1 1 1 1 1
Feb-23 | High tide 1 1 1 1 1 1

Standards Environmental & Analytical Laboratories

K.J Tower, (above SBI Eloor branch), Pathalam, Udyogamandal P.O, Ernakulam District - 683 501

E-mail : seaalab@gmail.com; Ph: 04842546660; Mobile: 9074341443; 9387272402

Page 40 of 138




Near

Sl. Parameter . Kovalam Prol.Josed. Port Basin D L e
No. Junit Month/Tide Beach Dredging Site (M3) Break Water Approach Beach
(M1) (M2) (M4) Channel (M5) (M6)
Low tide 1 1 1 1 1
High tide 1 1 1 1 1
Mar-23 oW tide 1 1 1 1 1
3 pH Value Oct-22 High tide 7.77 7.78 7.78 7.75 7.8 7.76
Low tide 7.78 7.68 7.77 7.51 7.81 7.76
Nov-22 High tide 7.88 8 8.02 8.03 7.94 8.04
Low tide 8.07 8.01 8.06 8.1 7.98 8.06
Dec-22 High tide 7.73 7.91 7.88 7.91 7.87 7.86
Low tide 7.92 7.98 7.93 7.95 7.99 7.91
Jan-23 High tide 7.88 7.74 7.81 7.82 7.82 7.65
Low tide 8.01 7.86 7.85 7.86 7.89 7.74
Feb-23 High tide 7.94 7.97 8.01 7.87 7.98 7.91
Low tide 7.96 8 8.05 7.98 7.98 7.98
Mar-23 High tide 7.87 7.94 7.83 7.96 7.95 7.84
Low tide 7.85 7.96 7.86 7.99 7.98 7.91
4 Turbidity Oct-22 High tide BDL BDL BDL BDL BDL BDL
(N.-T.U.) Low tide BDL BDL BDL BDL BDL BDL
Nov-22 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Dec-22 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Jan-23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Feb-23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
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Sl. Parameter . Kcﬂ:;:m Prol.Josed. Port Basin South of a— Kovalam
No. Junit Month/Tide Beach Dredging Site (M3) Break Water Approach Beach
(1) (M2) (M4) Channel (M5) (M6)
Mar.o3 | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
5 | Electrical High tide 63110 63100 63030 63120 63310 63410
Conductivity Oct-22 Low tide 63210 63560 63980 63630 63490 63970
(at 25°C) High tide 62980 63500 63110 63200 63100 63540
(wmho/em) | Nov-22 = o 63800 63850 63800 63950 63500 63890
Dec.y | High tide 61700 61130 61750 61730 61490 61950
Low tide 62160 61560 61930 62220 61870 62100
Jan.o3 | High tide 58380 58800 58630 58720 58280 58120
Low tide 58620 58920 58870 58820 58340 58840
Feb.g3 | High tide 54140 56315 55090 56680 55540 55150
Low tide 54210 56460 55520 56955 55920 55620
Mar.os | High tide 50090 50060 50410 50210 50390 50400
Low tide 50110 50200 50520 50890 50940 50800
6 | Total High tide BDL BDL BDL BDL BDL BDL
Suspended Oct-22 M ow tide BDL BDL BDL BDL BDL BDL
Solids High tide BDL BDL BDL BDL BDL BDL
(mg/L) Nov-22 1w tide BDL BDL BDL BDL BDL BDL
Dec.y | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Jan.o | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Feb.os | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Mar-23 | High tide BDL BDL BDL BDL BDL BDL
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Near

Sl. Parameter . Kovalam Prol.Josed. Port Basin South of a— Kovalam
No. Junit Month/Tide Beach Dredging Site (M3) Break Water Approach Beach
TR (M2) (M4) Channel (M5) (M6)
Low tide BDL BDL BDL BDL BDL BDL
7 | Total High tide 40940 40945 40950 40955 41120 41140
Dissolved Oct-22 M ow tide 41010 41230 41510 41280 41220 41500
Solids High tide 40920 41260 41000 41050 40995 41280
(mg/L) Nov-22 W tide 41450 41480 41450 41540 41110 41500
Dec.g | High tide 40085 39720 40125 40110 39940 40025
Low tide 40380 39990 40245 40420 40180 40340
Jan.os | High tide 37920 38210 38080 38140 37850 37750
Low tide 38080 38260 38250 38210 37900 38210
beb.og | High tide 35560 36700 35540 35920 35840 35580
Low tide 35610 36780 35820 36110 36078 35890
Mar.os | High tide 32548 32530 32750 32625 32740 33400
Low tide 32560 32610 32820 33060 33108 34310
8 Dissolved High tide 6.9 7.1 6.8 7.1 6.8 6.8
Oxygen Oct-22 M ow tide 7.1 7.2 7.1 7.2 7.1 6.9
(mg/L) Nov.oo | High tide 6.8 6.9 7.1 6.8 6.8 6.9
oV Low tide 6.9 6.9 7.2 6.9 6.9 71
High tide 6.9 6.8 6.9 6.9 71 6.9
Dec-22 M 0w tide 71 6.9 71 7.2 71 6.9
Jam.os | High tide 6.8 6.9 6.8 7.1 6.9 6.8
Low tide 7.1 71 7.2 7.2 7.2 6.9
High tide 6.8 7 7 71 6.8 71
Feb-23 1 W tide 6.9 7.2 71 71 71 7.2
High tide 6.9 6.8 6.9 6.8 6.9 6.8
Mar-23 0w tide 7.1 6.9 7.2 6.9 7.2 6.9
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Near

Sl. Parameter . Kovalam Prol.Josed. Port Basin South of a— Kovalam
No. Junit Month/Tide Beach Dredging Site (M3) Break Water Approach Beach
(1) (M2) (M4) Channel (M5) (M6)
9 Biochemical Oct-29 High tide BDL BDL BDL BDL BDL BDL
Oxygen ¢ Low tide BDL BDL BDL BDL BDL BDL
Demand (3 High tide BDL BDL BDL BDL BDL BDL
days, 27°C) | Nov-22 I O e BDL BDL BDL BDL BDL BDL
(mg/L) Dec.yy | High tide BDL BDL BDL BDL BDL BDL
ce Low tide BDL BDL BDL BDL BDL BDL
Jan.o3 | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
reb.oz | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Mar.oz | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
10 | Floating High tide BDL BDL BDL BDL BDL BDL
Materials Oct-22 Low tide BDL BDL BDL BDL BDL BDL
(Oil, Grease Nov.oo | High tide BDL BDL BDL BDL BDL BDL
alndlsg‘.‘m) oV Low tide BDL BDL BDL BDL BDL BDL
{,nc ucing High tide BDL BDL BDL BDL BDL BDL
etroleum Dec-22 -

Products) Low tide BDL BDL BDL BDL BDL BDL
(mg/L) Jan.o3 | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Febo3 | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Mar.os | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
11 Oct-22 | High tide 0.02 0.03 0.04 0.04 0.03 0.04
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Near

Sl. Parameter . Kovalam Prol.Josed. Port Basin South of a— Kovalam
No. Junit Month/Tide Beach Dredging Site (M3) Break Water Approach Beach
(M1) (M2) (M4) Channel (M5) (M6)
Nitrite (as Low tide 0.05 0.05 0.08 0.05 0.04 0.08
NO,) High tide 0.02 0.04 0.03 0.04 0.02 0.08
(mg/L) Nov-22 I w tide 0.03 0.08 0.09 0.1 0.05 0.1
Dec.22 High tide 0.05 0.05 0.02 0.07 0.02 0.02
Low tide 0.09 0.07 0.04 0.09 0.04 0.08
Jan.23 High tide BDL 0.02 0.050 0.040 0.020 0.040
Low tide BDL 0.05 0.060 0.06 0.020 0.060
Feb-23 High tide 0.08 0.04 BDL 0.070 0.080 0.050
Low tide 0.09 0.07 BDL 0.09 0.100 0.070
Mar-23 High tide 0.03 0.02 BDL 0.04 0.05 0.04
Low tide 0.05 0.07 BDL 0.06 0.08 0.08
12 | Nitrate (as High tide BDL BDL BDL BDL BDL BDL
NOs) Oct-22 Low tide BDL BDL BDL BDL BDL BDL
(mg/L) Nov.oo | High tide BDL BDL BDL BDL BDL BDL
oV Low tide BDL BDL BDL BDL BDL BDL
Dec.22 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Jan.23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Feb-23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Mar-23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
13 Oct29 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
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Near

Sl Parameter Kovalam FRCTSE) Port Basin et e Inner Leethiy
No. Junit Month/Tide Beach Dredging Site (M3) Break Water Approach Beach

: (M1) (M2) (M4) Channel (M5) (M6)
Phenolic Nov.gp | High tide BDL BDL BDL BDL BDL BDL
Compounds Low tide BDL BDL BDL BDL BDL BDL
(as CeHsOH) Dec.oy | High tide BDL BDL BDL BDL BDL BDL
(mg/L) Low tide BDL BDL BDL BDL BDL BDL
Jan.os | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
reb.oz | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Mar.oz | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
14 [ Ammonical [ | High tide BDL BDL BDL BDL BDL BDL
Nitrogen (as Low tide BDL BDL BDL BDL BDL BDL
NH;-N) Nov.oo | High tide BDL BDL BDL BDL BDL BDL
(mg/L) Low tide BDL BDL BDL BDL BDL BDL
Dec.on | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Jan.o3 | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
reb.oz | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Maroa | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
15 | Total Oct.on | High tide BDL BDL BDL BDL BDL BDL
Nitrogen Low tide BDL BDL BDL BDL BDL BDL
(as N) Nov-22 | High tide BDL BDL BDL BDL BDL BDL
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s1 Parameter Kcﬂ:;:m Proposed Port Basin South of Inner Kovalam
No. Junit Month/Tide Beach Dredging Site (M3) Break Water Approach Beach
: (1) (M2) (M4) Channel (M5) (M6)
(mg/L) Low tide BDL BDL BDL BDL BDL BDL
Dec.oo | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Jan.ps | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Febo3 | High tide BDL BDL BDL BDL BDL BDL
© Low tide BDL BDL BDL BDL BDL BDL
Mar.o3 | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
16 | Total Oct.on | High tide BDL BDL BDL BDL BDL BDL
Phosphorous Low tide BDL BDL BDL BDL BDL BDL
(as P) Nov.on | High tide BDL BDL BDL BDL BDL BDL
(mg/L) oV Low tide BDL BDL BDL BDL BDL BDL
Dec.oo | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Jan.o3 | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Feb.o3 | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Mar.o3 | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
eactive igh tide
17 | Reacti Oct.on | High tid BDL BDL BDL BDL BDL BDL
ow tide
Phosphorous | ~° Low tid BDL BDL BDL BDL BDL BDL
(mg/L) Nov.oo | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
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Near

Sl. Parameter . Kovalam Prol.Josed. Port Basin et e Inner Leethiy
No. Junit Month/Tide Beach Dredging Site (M3) Break Water Approach Beach
(M1) (M2) (M4) Channel (M5) (M6)
Dec-22 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Jan-23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Feb-23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Mar-23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
18 Polycyclic Oct-22 High tide BDL BDL BDL BDL BDL BDL
Aromatic ¢ Low tide BDL BDL BDL BDL BDL BDL
Hydrocarbon High tide BDL BDL BDL BDL BDL BDL
(mg/L) Nov-22 I w tide BDL BDL BDL BDL BDL BDL
Dec-22 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Jan-23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Feb-23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Mar-23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
19 | Salinity (ppt) Oct-22 High tide 34.277 34.271 34.228 34.283 34.399 34.46
Low tide 34.338 34.552 34.81 34.595 34.509 34.804
Nov-22 High tide 34.072 34.389 34.151 34.206 34.145 34.413
Low tide 34.572 34.603 34.572 34.664 34.389 34.627
Dec-22 | High tide 34.558 34.198 34.589 34.577 34.425 34.716
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Near

Sl. Parameter . Kovalam Prol.Josed. Port Basin South of a— Kovalam
No. Junit Month/Tide Beach Dredging Site (M3) Break Water Approach Beach
(1) (M2) (M4) Channel (M5) (M6)
Low tide 34.848 34.469 34.703 34.886 34.665 34.81
Jan.oa | High tide 33.760 34.033 33.922 33.981 33.695 33.590
Low tide 33.916 34.111 34.079 34.046 33.734 34.059
Feb.og | High tide 33.144 33.475 33.307 33.746 33.542 33.452
Low tide 33.196 33.582 33.627 33.951 33.725 33.702
Mar.o3 | High tide 33.118 33.096 33.356 33.207 33.341 33.348
Low tide 33.133 33.200 33.438 33.714 33.751 33.646
20 | Total High tide 0.5 0.3 0.5 0.4 0.4 0.4
Chlorophyll | O°t22 [ 0o e 0.7 0.7 0.7 0.6 0.8 0.7
(mg/m?) Nov.gp | High tide 0.4 0.5 0.4 0.6 0.5 0.6
oV Low tide 0.5 0.8 0.5 0.8 0.8 0.8
High tide 0.6 0.4 0.6 0.5 0.4 0.4
Dec-22 M 0w tide 0.8 0.8 0.7 0.7 0.5 0.6
Jan.oa | High tide 0.5 0.5 0.5 0.4 0.5 0.4
Low tide 0.7 0.6 0.6 0.5 0.8 0.6
Febog | High tide 0.4 0.6 0.5 0.6 0.6 0.4
Low tide 0.7 0.7 0.8 0.8 0.7 0.5
High tide 0.6 0.4 0.6 0.4 0.6 0.4
Mar-23 70w tide 0.8 0.5 0.7 0.8 0.7 0.5
21 | Total High tide BDL BDL BDL BDL BDL BDL
Coliforms Oct-22 M 0w tide BDL BDL BDL BDL BDL BDL
(MPN , | High tide BDL BDL BDL BDL BDL BDL
glg)ex/ 100 | Nov-22 I ide BDL BDL BDL BDL BDL BDL
Dec.op | High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
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Near

Sl. Parameter . Kovalam Prol.Josed. Port Basin South of a— Kovalam
No. Junit Month/Tide Beach Dredging Site (M3) Break Water Approach Beach
(M1) (M2) (M4) Channel (M5) (M6)
Jan.23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Feb-23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Mar.23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
22 | Faecal High tide BDL BDL BDL BDL BDL BDL
Coliforms Oct-22 Low tide BDL BDL BDL BDL BDL BDL
(MPN High tide BDL BDL BDL BDL BDL BDL
Ingex/ 100 | Nov-22 O fide BDL BDL BDL BDL BDL BDL
mL) Dec.22 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Jan.23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Feb.23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
Mar.23 High tide BDL BDL BDL BDL BDL BDL
Low tide BDL BDL BDL BDL BDL BDL
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HYR-5.5. Graphical representation of Results for marine water

Figure 5.2: Marine Water Analysis for Temperature
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Figure 5.3: Marine Water Analysis for pH
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Figure 5.4: Marine Water Analysis for Electrical Conductivity
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Figure 5.5: Marine Water Analysis for Total Dissolved Solids
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Figure 5.6: Marine Water Analysis for Dissolved Oxygen
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Figure 5.7: Marine Water Analysis for Salinity
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Figure 5.8: Marine Water Analysis for Chlorophyll
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Figure 5.9: Marine Water Analysis for Nitrite
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HYR-5.6. Summary - Marine water analysis:

During the months from October 2022 to March 2023, following is the summary of
the marine water analysis:

a) At the location Near Kovalam Beach (low tide & high tide),

e Temperature was observed in the range from 25.4 to 29.1°C

e No visible colour was observed

e pH was observed in the range from 7.73 to 8.07

e Electrical Conductivity (at 25°C) was observed in the range from 50090
to 63800 umho/cm

e Total Dissolved Solids were observed in the range from 32548 to 41450
mg/L

e Dissolved Oxygen was observed in the range from 6.8 to 7.1 mg/L

e Nitrite (as NO2) was observed in the range from 0.02 to 0.09 mg/L

e Salinity was observed in the range from 33.118 to 34.848 ppt

e Total Chlorophyll was observed in the range from 0.4 to 0.8 mg/m3

e Turbidity, Total Suspended Solids, Nitrate (as NO3), Total Nitrogen (as
N), Total Phosphorous (as P), Reactive Phosphorous, Biological Oxygen
Demand, Floating materials, Phenolic Compounds (as CeHsOH),
Ammonical Nitrogen (as NH3-N), Polycyclic Aromatic Hydrocarbon, Total
Coliforms and Faecal Coliforms were observed below the detection
limits.

b) At the location Proposed Dredging Site (low tide & high tide),

e Temperature was observed in the range from 24.5 to 29.5°C

e No visible colour was observed

e pH was observed in the range from 7.68 to 8.01

e Electrical Conductivity (at 25°C) was observed in the range from 50060
to 63850 umho/cm

e Total Dissolved Solids were observed in the range from 32530 to 41480
mg/L

e Dissolved Oxygen was observed in the range from 6.8 to 7.2 mg/L
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Nitrite (as NO2) was observed in the range from 0.02 to 0.08 mg/L
Salinity was observed in the range from 33.096 to 34.603 ppt

Total Chlorophyll was observed in the range from 0.3 to 0.8 mg/ms3
Turbidity, Total Suspended Solids, Nitrate (as NO3), Total Nitrogen (as
N), Total Phosphorous (as P), Reactive Phosphorous, Biological Oxygen
Demand, Floating materials, Phenolic Compounds (as CeHsOH),
Ammonical Nitrogen (as NHz-N), Polycyclic Aromatic Hydrocarbon, Total
Coliforms and Faecal Coliforms were observed below the detection
limits.

c) At the location Port basin (low tide & high tide),

Temperature was observed in the range from 24.9 to 29.1°C

No visible colour was observed

pH was observed in the range from 7.77 to 8.06

Electrical Conductivity (at 25°C) was observed in the range from 50410
to 63980 umho/cm

Total Dissolved Solids were observed in the range from 32750 to 41510
mg/L

Dissolved Oxygen was observed in the range from 6.8 to 7.2 mg/L
Nitrite (as NO2) was observed in the range from 0.02 to 0.09 mg/L
Salinity was observed in the range from 33.307 to 34.810 ppt

Total Chlorophyll was observed in the range from 0.4 to 0.8 mg/m3
Turbidity, Total Suspended Solids, Nitrate (as NOgs), Total Nitrogen (as
N), Total Phosphorous (as P), Reactive Phosphorous, Biological Oxygen
Demand, Floating materials, Phenolic Compounds (as CeHsOH),
Ammonical Nitrogen (as NH3-N), Polycyclic Aromatic Hydrocarbon, Total
Coliforms and Faecal Coliforms were observed below the detection
limits.

d) At the location South of Break Water (low tide & high tide),

Temperature was observed in the range from 24.2 to 28.8°C
No visible colour was observed
pH was observed in the range from 7.51 to 8.10

Standards Environmental & Analytical Laboratories

K.J Tower, (above SBI Eloor branch), Pathalam, Udyogamandal P.O, Ernakulam District - 683 501

E-mail : seaala@gmail,com; Ph: 04842546660; Mobile: 9074341443; 9387272402

Page 60 of 138



e)

Electrical Conductivity (at 25°C) was observed in the range from 50210
to 63950 umho/cm

Total Dissolved Solids were observed in the range from 32625 to 41540
mg/L

Dissolved Oxygen was observed in the range from 6.8 to 7.2 mg/L
Nitrite (as NO2) was observed in the range from 0.04 to 0.10 mg/L
Salinity was observed in the range from 33.207 to 34.886 ppt

Total Chlorophyll was observed in the range from 0.4 to 0.8 mg/m?3
Turbidity, Total Suspended Solids, Nitrate (as NO3), Total Nitrogen (as
N), Total Phosphorous (as P), Reactive Phosphorous, Biological Oxygen
Demand, Floating materials, Phenolic Compounds (as CeHsOH),
Ammonical Nitrogen (as NH3-N), Polycyclic Aromatic Hydrocarbon, Total
Coliforms and Faecal Coliforms were observed below the detection
limits.

At the location Inner Approach Channel (low tide & high tide),

Temperature was observed in the range from 24.9 to 29.1°C

No visible colour was observed

pH was observed in the range from 7.80 to 7.99

Electrical Conductivity (at 25°C) was observed in the range from 50390
to 63500 umho/cm

Total Dissolved Solids were observed in the range from 32740 to 41220
mg/L

Dissolved Oxygen was observed in the range from 6.8 to 7.2 mg/L
Nitrite (as NO2) was observed in the range from 0.02 to 0.10 mg/L
Salinity was observed in the range from 33.341 to 34.665 ppt

Total Chlorophyll was observed in the range from 0.4 to 0.8 mg/m?3
Turbidity, Total Suspended Solids, Nitrate (as NOg3), Total Nitrogen (as
N), Total Phosphorous (as P), Reactive Phosphorous, Biological Oxygen
Demand, Floating materials, Phenolic Compounds (as CeHsOH),
Ammonical Nitrogen (as NH3-N), Polycyclic Aromatic Hydrocarbon, Total
Coliforms and Faecal Coliforms were observed below the detection
limits.
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)

At the location Kovalam Beach (low tide & high tide),

Temperature was observed in the range from 25.7 to 28.9°C

No visible colour was observed

pH was observed in the range from 7.65 to 8.06

Electrical Conductivity (at 25°C) was observed in the range from 50400
to 63970 umho/cm

Total Dissolved Solids were observed in the range from 33400 to 41500
mg/L

Dissolved Oxygen was observed in the range from 6.8 to 7.2 mg/L
Nitrite (as NO2) was observed in the range from 0.02 to 0.10 mg/L
Salinity was observed in the range from 33.348 to 34.810 ppt

Total Chlorophyll was observed in the range from 0.4 to 0.8 mg/m?3
Turbidity, Total Suspended Solids, Nitrate (as NO3), Total Nitrogen (as
N), Total Phosphorous (as P), Reactive Phosphorous, Biological Oxygen
Demand, Floating materials, Phenolic Compounds (as CeHsOH),
Ammonical Nitrogen (as NH3-N), Polycyclic Aromatic Hydrocarbon, Total
Coliforms and Faecal Coliforms were observed below the detection
limits.
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HYR-5.7.

Maximum Values observed - Marine water analysis:

During the period from October 2022 to March 2023, the following is the maximum value observed.

Table 5.5: Maximum Values observed

s1 Kgf:l‘:m Proposed Port Basin South of Inner Kovalam
No. Parameter /unit Beach Dredging Site (M3) Break Water Approach Beach
: (1) (M2) (M4) Channel (M5) (M6)
1 Temperature (°C) 29.1 29.5 29.1 28.8 29.1 28.9
2 Colour 1 1 1 1 1 1
3 pH Value 8.07 8.01 8.06 8.10 7.99 8.06
4 Turbidity (N.T.U.) BDL BDL BDL BDL BDL BDL
5 | Electrical Conductivity (at 25°C) | 540 63850 63980 63950 63500 63970
(umho/cm)
6 Total Suspended Solids (mg/L) BDL BDL BDL BDL BDL BDL
7 Total Dissolved Solids (mg/L) 41450 41480 41510 41540 41220 41500
8 Dissolved Oxygen (mg/L) 7.1 7.2 7.2 7.2 7.2 7.2
9 Biochemical Oxygen Demand (3
days. 27°C) (mg/L) BDL BDL BDL BDL BDL BDL
10 | Floating Materials (Oil, Grease
and Scum) (Including Petroleum BDL BDL BDL BDL BDL BDL
Products) (mg/L)
11 | Nitrite (as NO2) (mg/L) 0.09 0.08 0.09 0.10 0.10 0.10
12 | Nitrate (as NOs) (mg/L) BDL BDL BDL BDL BDL BDL
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sl Kol::;:m Proposed Port Basin South of Inner Kovalam
No. Parameter /unit Beach Dredging Site (M3) Break Water Approach Beach
: (M1) (M2) (M4) Channel (M5) (M6)
13 | Phenolic Compounds (as
BDL BDL BDL BDL BDL BDL
CsHsOH) (mg/L)
14 :anlngr;lﬁ)mcal Nitrogen (as NHs-N) BDL BDL BDL BDL BDL BDL
15 | Total Nitrogen (as N) (mg/L) BDL BDL BDL BDL BDL BDL
16 | Total Phosphorous (as P) (mg/L) BDL BDL BDL BDL BDL BDL
17 | Reactive Phosphorous (mg/L) BDL BDL BDL BDL BDL BDL
18 | Polycyclic Aromatic Hydrocarbon BDL BDL BDL BDL BDL BDL
(mg/L)
19 | Salinity (ppt) 34.848 34.603 34.810 34.886 34.665 34.810
20 | Total Chlorophyll (mg/ms3) 0.8 0.8 0.8 0.8 0.8 0.8
21 Total Coliforms
(MPN Index/100 mL) BDL BDL BDL BDL BDL BDL
22 Faecal Coliforms
(MPN Index/100 mL) BDL BDL BDL BDL BDL BDL
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HYR-5.8.

Sediment Analysis Results
Table 5.6: Sediment Analysis Results

Near Proposed South of Inner Kovalam
Sl1. . Kovalam Dredging Port Basin Break Approach
No. Parameter Unit Ronth Beach Site (MS3) Water Channel 1(31\712061;
(MS1) (MS2) (MS4) (MS5)
Oct-22 Sandy Sandy Sandy Sandy Sandy Sandy
Loam
Sandy
Nov-22 Sandy Sandy Loam Sandy Sandy Sandy
Dec-22 Sandy Sandy Sandy Sandy Sandy Sandy
- Loam
1 Texture Sandy
Jan-23 Sandy Sandy Loam Sandy Sandy Sandy
Sandy
Feb-23 Sandy Sandy Loam Sandy Sandy Sandy
Sandy
Mar-23 Sandy Sandy Loam Sandy Sandy Sandy
Oct-22 0.62 0.35 2.15 0.45 0.40 0.38
Nov-22 0.48 0.36 2.46 0.66 0.29 0.32
9 Oreanic Matter % Dec-22 0.41 0.44 2.61 0.74 0.36 0.27
& Jan-23 0.36 0.42 2.22 0.46 0.38 0.39
Feb-23 0.42 0.35 2.19 0.41 0.25 0.29
Mar-23 0.36 0.35 0.82 0.41 0.25 0.29
Oct-22 240 325 160 110 98.2 202
3 Total Phosphorus mg/kg Nov-22 215 365 210 186 72.3 268
(as P) Dec-22 278 347 236 187 102 236
Jan-23 246 320 289 145 108 240
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Near

Proposed

South of

Inner

Sl. . Kovalam Dredgin Port Basin Break Approach Kovalam
No. Parameter Unit Ronth Beach Sitgt: s (MS3) Water Cplfannel 1(31\712061;
(MS1) (MS2) (MS4) (MS5)

Feb-23 215 260 320 110 148 356

Mar-23 248 195 470 158 102 256

Oct-22 1745 1260 1974 1230 985 7546

Nov-22 1865 1052 1269 1104 750 4563

. Dec-22 2364 1327 1428 983 814 3717

4 | Aluminium (as A) | mg/keg 7 o0 1465 1210 1456 1013 896 2689
Feb-23 1065 1425 1016 1289 658 2153

Mar-23 1185 1036 1285 1326 458 1875

Oct-22 BDL BDL BDL BDL BDL BDL

Nov-22 BDL BDL BDL BDL BDL BDL

5 | Chromium (as Cr) | mg/kg |22 BDL BDL BDL BDL BDL BDL

Jan-23 BDL BDL BDL BDL BDL BDL

Feb-23 BDL BDL BDL BDL BDL BDL

Mar-23 BDL BDL BDL BDL BDL BDL

Oct-22 BDL BDL BDL BDL BDL BDL

Nov-22 BDL BDL BDL BDL BDL BDL

Dec-22 BDL BDL BDL BDL BDL BDL

6 | Copper (as Cu) me/ke T an23 BDL BDL BDL BDL BDL BDL

Feb-23 BDL BDL BDL BDL BDL BDL

Mar-23 BDL BDL BDL BDL BDL BDL

Oct-22 7896 4520 8156 4698 2136 1496

Nov-22 8854 2656 10265 2456 1850 1245

7 | Iron (as Fe) mg/kg | Dec-22 7562 2189 9317 2831 2305 1427
Jan-23 9586 3246 7549 2136 1200 1432

Feb-23 7463 2156 9546 1978 956 1032
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Near

Proposed

South of

Inner

Sl. . Kovalam Dredgin Port Basin Break Approach Kovalam
No. Parameter Unit Ronth Beach Sitgt: s (MS3) Water Cplfannel 1(31\712061;
(MS1) (MS2) (MS4) (MS5)

Mar-23 5285 1958 7586 1245 946 945

Oct-22 BDL BDL BDL BDL BDL BDL

Nov-22 BDL BDL BDL BDL BDL BDL

Dec-22 BDL BDL BDL BDL BDL BDL

8 | Lead (as Pb) me/ke 23 BDL BDL BDL BDL BDL BDL

Feb-23 BDL BDL BDL BDL BDL BDL

Mar-23 BDL BDL BDL BDL BDL BDL

Oct-22 2.45 4.30 2.63 2.44 3.12 1.96

Nov-22 3.84 2.40 4.75 1.86 2.78 2.63

Dec-22 2.16 2.73 3.82 1.98 2.47 2.85

9 | Manganese (as Mn) | mg/kg 7 o0 4.52 2.55 3.20 1.20 1.65 2.10

Feb-23 4.52 2.16 2.96 1.52 1.11 1.56

Mar-23 2.56 1.89 2.14 1.02 1.48 1.63

Oct-22 BDL BDL BDL BDL BDL BDL

Nov-22 BDL BDL BDL BDL BDL BDL

10 | Mercury (as Hg mg/kg D22 BDL BDL BDL BDL BDL BDL

Jan-23 BDL BDL BDL BDL BDL BDL

Feb-23 BDL BDL BDL BDL BDL BDL

Mar-23 BDL BDL BDL BDL BDL BDL

Oct-22 2.08 1.32 5.20 1.60 5.11 2.35

Nov-22 2.55 1.1 4.50 1.35 4.89 4.65

. Dec-22 2.84 1.63 4.76 1.51 5.04 4.77

11| Zinc (as Zn) me/ke [ jano3 1.22 1.63 2.50 1.10 2.63 3.28

Feb-23 1.08 1.26 1.63 1.44 1.89 2.56

Mar-23 1.22 1.45 1.86 1.96 1.25 1.56
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o % Nea;r PDrol‘)io§ed Port Basi Sc];uth kc)f A Inner ) Kovalam
. . ovalam redgin ort Basin rea roac
No. Parameter Unit Ronth Beach Sitgt: s (MS3) Water (?lfannel 1(31\713061)1
(MS1) (MS2) (MS4) (MS5)
Oct-22 BDL BDL BDL BDL BDL BDL
Nov-22 BDL BDL BDL BDL BDL BDL
. . Dec-22 BDL BDL BDL BDL BDL BDL
12| Nickel (as Ni) mg/ke [ jano3 BDL BDL BDL BDL BDL BDL
Feb-23 BDL BDL BDL BDL BDL BDL
Mar-23 BDL BDL BDL BDL BDL BDL
Benthic Organism
Oct-22 62200 61200 69800 58100 64500 62200
Nov-22 64000 62000 68400 56000 66400 64200
13 Micro Benthic No./m? Dec-22 62200 61200 69600 58500 64800 62800
Organism ' Jan-23 60800 60500 71200 58900 63600 63500
Feb-23 61300 58800 68600 65300 65100 68800
Mar-23 66700 54200 62200 69100 62700 60100
Oct-22 56000 45800 40500 46500 56100 49600
Nov-22 58000 46000 38000 44000 58000 52000
14 Macro.Benthic No./m? Dec-22 56200 45300 40500 46500 56300 49300
Organism ' Jan-23 59100 47100 42400 47800 56700 50100
Feb-23 57600 49600 48100 49000 54300 56500
Mar-23 59100 53300 50900 47300 51800 57400
Oct-22 118200 107000 110300 104600 120600 111800
Nov-22 122000 108000 106400 100000 124400 116200
15 | Total Benthos No./m? Dec-22 118400 106500 110100 105000 121100 112100
Jan-23 119900 107600 113600 106700 120300 113600
Feb-23 118900 108400 116700 114300 119400 125300
Mar-23 125800 107500 113100 116400 114500 117500
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HYR-5.9. Graphical representation of Results for Sediment analysis

Figure 5.10: Sediment Analysis for Organic Matter
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Figure 5.11: Sediment Analysis for Total Phosphorous as P
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Figure 5.12: Sediment Analysis for Aluminium as Al
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Figure 5.13: Sediment Analysis for Iron as Fe
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Figure 5.14: Sediment Analysis for Manganese as Mn
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Figure 5.15: Sediment Analysis for Zinc as Zn
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Figure 5.16: Sediment Analysis for Benthic Organism
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HYR-5.10. Summary - Sediment Analysis:

During the months from October 2022 to March 2023, following is the summary of

sediment analysis:

a) At the location Near Kovalam Beach,

The observed texture was sandy

Organic matter was observed in the range from 0.36 to 0.62 %

Total Phosphorus (as P) was observed in the range from 215 to 278mg/kg
Aluminium (as Al) was observed in the range from 1065 to 2364 mg/kg
Iron (as Fe) was observed in the range from 5285 to 9586 mg/kg
Manganese (as Mn) was observed in the range from 2.16 to 4.52 mg/kg
Zinc (as Zn) was observed in the range from 1.08 to 2.84 mg/kg
Chromium (as Cr), Copper (as Cu), Lead (as Pb), Mercury (as Hg) and Nickel
(as Ni) were observed below the detection limits

Micro benthic organisms were observed in the range from 60800 to
66700/m?

Macro benthic organisms were observed in the range from 56000 to
59100/m?

b) At the location Proposed Dredging Site,

The observed texture was sandy

Organic matter was observed in the range from 0.35 to 0.44 %

Total Phosphorus (as P) was observed in the range from 195 to 365 mg/kg
Aluminium (as Al) was observed in the range from 1036 to 1425 mg/kg
Iron (as Fe) was observed in the range from 1958 to 4520 mg/kg
Manganese (as Mn) was observed in the range from 1.89 to 4.30 mg/kg
Zinc (as Zn) was observed in the range from 1.10 to 1.63 mg/kg
Chromium (as Cr), Copper (as Cu), Lead (as Pb), Mercury (as Hg) and Nickel
(as Ni) were observed below the detection limits

Micro benthic organisms were observed in the range from 54200 to
62000 /m?
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d)

Macro benthic organisms were observed in the range from 45300 to
53300/ m?2

At the location Port Basin,

The observed texture was sandy loam

Organic matter was observed in the range from 0.82 to 2.61 %

Total Phosphorus (as P) was observed in the range from 160 to 470 mg/kg
Aluminium (as Al) was observed in the range from 1016 to 1974 mg/kg
Iron (as Fe) was observed in the range from 7549 to 10265 mg/kg
Manganese (as Mn) was observed in the range from 2.14 to 4.75 mg/kg
Zinc (as Zn) was observed in the range from 1.63 to 5.20 mg/kg
Chromium (as Cr), Copper (as Cu), Lead (as Pb), Mercury (as Hg) and Nickel
(as Ni) were observed below the detection limits

Micro benthic organisms were observed in the range from 62200 to
71200 /m?

Macro benthic organisms were observed in the range from 38000 to
50900/ m?

At the location South of Break Water,

The observed texture was sandy

Organic matter was observed in the range from 0.41 to 0.74 %

Total Phosphorus (as P) was observed in the range from 110 to 187 mg/kg
Aluminium (as Al) was observed in the range from 983 to 1326 mg/kg
Iron (as Fe) was observed in the range from 1245 to 4698 mg/kg
Manganese (as Mn) was observed in the range from 1.02 to 2.44 mg/kg
Zinc (as Zn) was observed in the range from 1.10 to 1.96 mg/kg
Chromium (as Cr), Copper (as Cu), Lead (as Pb), Mercury (as Hg) and Nickel
(as Ni) were observed below the detection limits

Micro benthic organisms were observed in the range from 56000 to
69100/ m?2

Macro benthic organisms were observed in the range from 44000 to
49000/ m?2

At the location Inner Approach Channel,

The observed texture was sandy
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g)

Organic matter was observed in the range from 0.25 to 0.40 %

Total Phosphorus (as P) was observed in the range from 72 to 148mg/kg
Aluminium (as Al) was observed in the range from 458 to 985 mg/kg

Iron (as Fe) was observed in the range from 946 to 2305 mg/kg
Manganese (as Mn) was observed in the range from 1.11 to 3.12 mg/kg
Zinc (as Zn) was observed in the range from 1.25 to 5.11 mg/kg
Chromium (as Cr), Copper (as Cu), Lead (as Pb), Mercury (as Hg) and Nickel
(as Ni) were observed below the detection limits

Micro benthic organisms were observed in the range from 62700 to
66400 /m?

Macro benthic organisms were observed in the range from 51800 to
58000/m?

At the location Kovalam Beach,

The observed texture was sandy

Organic matter was observed in the range from 0.27 to 0.39 %

Total Phosphorus (as P) was observed in the range from 202 to 356 mg/kg
Aluminium (as Al) was observed in the range from 1875 to 7546 mg/kg
Iron (as Fe) was observed in the range from 945 to 1496 mg/kg
Manganese (as Mn) was observed in the range from 1.56 to 2.85 mg/kg
Zinc (as Zn) was observed in the range from 1.56 to 4.77 mg/kg
Chromium (as Cr), Copper (as Cu), Lead (as Pb), Mercury (as Hg) and Nickel
(as Ni) were observed below the detection limits

Micro benthic organisms were observed in the range from 60100 to
68800/ m?2

Macro benthic organisms were observed in the range from 49300 to
57400/ m?

Summary — Comparison of Results of All Locations,

The observed texture was sandy in all locations except Port Basin which
was sandy loam
Maximum value of Organic matter observed was 2.61 % at Port Basin
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Maximum value of Total Phosphorus (as P) observed was 470 mg/kg at Port
Basin

Maximum value of Aluminium (as Al) observed was 7546 mg/kg at Kovalm
Beach

Maximum value of Iron (as Fe) observed was 10265 mg/kg at Port Basin
Maximum value of Manganese (as Mn) observed was 4.75 mg/kg at Port
Basin

Maximum value of Zinc (as Zn) observed was 5.2 mg/kg at Port Basin
Chromium (as Cr), Copper (as Cu), Lead (as Pb), Mercury (as Hg) and Nickel
(as Ni) were observed below the detection limits at all locations

Maximum value of Micro benthic organisms observed was 71200/m?2 at
Near Port Basin

Maximum value of Macro benthic organisms observed was 59100/m? at
Near Kovalam Beach.
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HYR-5.11. Marine Water Analysis for Phytoplankton and Zooplankton

Table 5.7: Total Phytoplankton and Zooplankton Results

Near Proposed Port South of Inner Kovalam
Kovalam Dredging . Break Approach
Parameter Month A Basin Beach
Beach Site (M3) water Channel (M6)
(M1) (M2) (M4) (M5S)
Oct-22 66152 55056 68160 52588 57766 44190
Nov-22 71974 52246 70152 56442 62148 46454
Total Dec-22 69495 52807 66404 55606 57782 47334
Phytoplankton
No/100 mL Jan-23 67302 56329 67067 56780 57504 43036
Feb-23 73411 65824 69862 61786 67756 51332
Mar-23 74584 74122 72343 63764 67675 60479
Oct-22 6786 5562 8728 8382 7168 6462
Nov-22 6730 5590 8054 7392 7626 7062
Total Dec-22 7156 6239 9865 8912 8012 7391
Zooplankton
No/100 mL Jan-23 7245 5913 9590 9519 7427 6926
Feb-23 8370 5736 9534 10064 7477 6794
Mar-23 8492 5552 9678 10055 8164 7315
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HYR-5.12. Graphical representation of Results for Marine Phytoplankton
and Zooplankton

Figure 5.17: Marine Water Analysis for Total Phytoplankton

Figure 5.18: Marine Water Analysis for Total Zooplankton
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HYR-5.13. Summary-Marine Water Analysis for Phytoplankton and
Zooplankton

During the months from October 2022 to March 2023, following is the summary of

Marine Water Analysis for Phytoplankton and Zooplankton:

Table 5.8: Summary-Marine Water Analysis for Phytoplankton and
Zooplankton Results

Near Proposed Port South of Inner Kovalam
P Kovalam Dredging q Break Approach
arameter Range B q Basin Beach
each Site (M3) water Channel (M6)
(M1) (M2) (M4) (M5)
Total From 66152 52246 66404 52588 57504 43036
Phytoplankton
No/100 mL To 74584 74122 72343 63764 67756 60479
Total From 6730 5552 8054 7392 7168 6462
Zooplankton
No/100 mL To 8492 6239 9865 10064 8164 7391

a) At the location Near Kovalam Beach,
e Total Phytoplankton were observed in the range from 66152 to 74584
No/100 mL
e Total Zooplankton were observed in the range from 6730 to 8492 No/100
mL
b) At the location Proposed Dredging Site,
e Total Phytoplankton were observed in the range from 52246 to 74122
No/100 mL
e Total Zooplankton were observed in the range from 5552 to 6239 No/100
mL
c) At the location Port Basin,
e Total Phytoplankton were observed in the range from 66404 to 72343
No/100 mL
e Total Zooplankton were observed in the range from 8054 to 9865 No/100

mL

d) At the location South of Break Water,

Standards Environmental & Analytical Laboratories
K.J Tower, (above SBI Eloor branch), Pathalam, Udyogamandal P.O, Ernakulam District — 683 501
E-mail : seaala@gmail,com; Ph: 04842546660; Mobile: 9074341443; 9387272402

Page 82 of 138




g)

e Total Phytoplankton were observed in the range from 52588 to 63764
No/100 mL

e Total Zooplankton were observed in the range from 7392 to 10064 No/100
mL

At the location Inner Approach Channel,

e Total Phytoplankton were observed in the range from 57504 to 67756
No/100 mL

e Total Zooplankton were observed in the range from 7168 to 8164 No/100
mL

At the location Kovalam Beach,

e Total Phytoplankton were observed in the range from 43036 to 60479
No/100 mL

e Total Zooplankton were observed in the range from 6462 to 7391 No/100
mL

Summary — Comparison of Results of All Locations,

e Maximum value of Total Phytoplankton observed was 74584 No/100 mL at
Near Kovalam Beach

e Maximum value of Total Zooplankton observed was 10064 No/100 mL at
South of Break water.
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HYR-6 Ground Water & Surface Water Analysis

HYR-6.1. Ground Water & Surface Water Location Details:
This section describes the sampling location, methodology adopted for analysis and

analysis results of Ground Water and Surface Water during the period from
October 2022 to March 2023.

Ground water sampling was carried out at three locations including Port Site, PAF

Area and Proposed Port Estate Area.

Surface water sampling was carried out at three locations including Poovar West

Canal, Vizhinjam Branch Canal and Vellayani Lake.

Table 6.1: Coordinates of Ground Water Location

Location Legend Latitude Longitude
Project Site Gl 8°22°03.72”N | 77°00’16.92”E
Proposed Port Estate Area G2 8°22’24.96”N | 77°00’45.84”E
PAF Area G3 8°22°17.60”N | 77°00’11.127E

Table 6.2: Coordinates of Surface Water Location

Location Legend Latitude Longitude
Poovar West Canal S1 8°19’22.66”N | 77°04’31.70”E
Vizhinjam Branch Canal S2 8°22’55.59”N | 76°59’36.29”E
Vellayani Lake S3 8°25’31.91”N | 76°59’37.10”E
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Figure 6.1: Google earth views of Ground Water & Surface Water Sampling
Locations

HYR-6.2.

Table 6.3: Ground Water & Surface Water Methodology

Methodology of Sampling and Analysis:

(3 days, 27°C)

Sr. No. Parameter Unit Detfecifion Method Reference
Limit
Surface and Ground Water Analysis
1. Colour Hazen Units 1 IS 3025 Part 4: 1983 RA 2017
2. Odour - - IS 3025 Part 5: 1983 RA 2018
3. pH Value - 1 IS 3025 Part 11: 1983 RA 2017
4. Turbidity N.T.U. 0.1 IS 3025 Part 10: 1984 RA 2017
5. gfgt;lg‘)‘l Conductivity umho/cm 0.001 IS 3025 Part 14:1984 RA 2019
6. Total Dissolved Solids mg/L 1 IS 3025 Part 16: 1984 RA 2017
7. Dissolved Oxygen mg/L 0.2 IS 3025 Part 38:1989 RA 2019
8. Biochemical Oxygen Demand mg/L 2 IS 3025 Part 44:1993 RA 2019
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Sr. No.

Parameter

Unit

Detection

Method Reference

Limit
9. Oil & Grease mg/L 1 IS 3025 Part 39: 1991 RA 2019
10. Aluminium (as Al) mg/L 0.03 IS 3025 Part 55:2003 RA 2019
11. Ammonia (as NHs- N) mg/L 1 IS 3025 Part 34:1988 RA 2019
Anionic Detergents (as MBAS)
12. Calculated as LAS mol.wt. mg/L 0.01 IS 13428 Annex K:2005
288.38
13. Barium (as Ba) mg/L 0.17 APHA 23rd Edition 3111D:2017
14. Boron (as B) mg/L 0.2 IS 3025 Part 57 :2005 RA 2017
15. Calcium (as Ca) mg/L 1 IS 3025 Part 40: 1991 RA 2019
16. Chloramines (as Clp) mg/L 1 APHA QCSITLE;(I;IK;H 4500
17. Chloride (as Cl) mg/L 1 IS 3025 Part 32: 1988 RA 2019
18. Copper (as Cu) mg/L 0.016 IS 3025 Part 42: 1992 RA 2019
19. Fluoride (as F) mg/L 0.1 APHA 231 59128?74500 -F-B,
20. Iron (as Fe) mg/L 0.1 IS 3025 Part 53: 2003 RA 2019
21. Magnesium (as Mg) mg/L 1 IS 3025 Part 46: 1994 RA 2019
22. Manganese (as Mn) mg/L 0.016 IS 3025 Part 59: 2006 RA 2017
23. Mineral Oil mg/L 0.50 IS 3025 Part 39: 1991 RA 2019
24. Nitrate (as NO3) mg/L 1 APHA 23rd Edi2t(1')01r17 4500 -NOs B:
25. (F:;eggg:oc}?;npounds mg/L 0.001 IS 3025 Part 43: 1992 RA 2019
26. Selenium (as Se) mg/L 0.001 APHA 23rd Edition 3114C:2017
27. Silver (as Ag) mg/L 0.03 APHA 23 Edition 3111B:2017
28. Sulphate (as SO4) mg/L 1 IS 3025 Part 24: 1986 RA 2019
29. Sulphide (as H2S) mg/L 0.01 IS 3025 Part 29 : 1986 RA 2019
30. | Total Phosphate (as POu) mg/L 0.1 IS 3025 Part 31:1988 RA 2019
31. | Total Alkalinity (as CaCQOs) mg/L 1 IS 3025 Part 23: 1986 RA 2019
32. Total Hardness (as CaCOg) mg/L 1 IS 3025 Part 21: 2009 RA 2019
33. Calcium Hardness (as CaCOs) mg/L 1 IS 3025 Part 40: 1991 RA 2019
34. Zinc (as Zn) mg/L 0.008 APHA 23rd Edition 3111B:2017
35. Sodium (as Na) mg/L 1 IS 3025 Part 45: 1993 RA 2019
36. Potassium (as K) mg/L 0.5 IS 3025 Part 45: 1993 RA 2019
37. Sodium Absorption Ratio - 1 IS 11624 : 1986
38. Cadmium (as Cd) mg/L 0.003 IS 3025 Part 41: 1992 RA 2019
39. Cyanide (as CN) mg/L 0.01 IS 3025 Part 27: 1986 RA 2019
40. Lead (as Pb) mg/L 0.01 IS 3025 Part 47: 1994 RA 2019
41. Mercury (as Hg) mg/L 0.001 IS 3025 Part 48: 1994 RA 2019
42, Molybdenum (as Mo) mg/L 0.07 APHA 23w Edition 3111D:2017
43. Nickel (as Ni) mg/L 0.02 IS 3025 Part 54: 2003 RA 2019
44. Pesticide Residues
i, Alachlor | ug/L | 0005 | SEAAL/INS/RWM/SOP/01

Standards Environmental & Analytical Laboratories
K.J Tower, (above SBI Eloor branch), Pathalam, Udyogamandal P.O, Ernakulam District — 683 501
E-mail : seaala@gmail,com; Ph: 04842546660; Mobile: 9074341443; 9387272402

Page 86 of 138




Detection

Sr. No. Parameter Unit o] Method Reference
Limit
ii| Atrazine ug/L 0.005 SEAAL/INS/RWM/SOP/01
iii| Aldrin/Dieldrin ug/L 0.005 SEAAL/INS/RWM/SOP/01
iv| Alpha HCH ug/L 0.005 SEAAL/INS/RWM/SOP/01
v,| Beta HCH ug/L 0.005 SEAAL/INS/RWM/SOP/01
vi| Butachlor ug/L 0.005 SEAAL/INS/RWM/SOP/01
vii,| Chlorpyrifos ug/L 0.005 SEAAL/INS/RWM/SOP/01
viii| Delta HCH ug/L 0.005 SEAAL/INS/RWM/SOP/01
ix. z}’j?rophenoxyacetic acid ug/L 0.005 SEAAL/INS/RWM/SOP/01
X, gga%gg” %gbl)somers of ug/L 0.005 SEAAL/INS/RWM/SOP/01
xi. Fmrjcmlo;uéﬁr; hate) ug/L 0.005 SEAAL/INS/RWM/SOP/01
xii| Ethion ug/L 0.005 SEAAL/INS/RWM/SOP/01
xiii| y HCH (Lindane) ug/L 0.005 SEAAL/INS/RWM/SOP/01
xiv.| Isoproturon ug/L 0.005 SEAAL/INS/RWM/SOP/01
xv.| Malathion ug/L 0.005 SEAAL/INS/RWM/SOP/01
xvi.| Methyl Parathion ug/L 0.005 SEAAL/INS/RWM/SOP/01
xvii.| Monocrotophos ug/L 0.005 SEAAL/INS/RWM/SOP/01
xviii| Phorate ug/L 0.005 SEAAL/INS/RWM/SOP/01
45, (P;f’éghlormated Biphenyls mg/L 0.000005 SEAAL/INS/RWM/SOP/03
46. E‘;}gﬁ)‘i‘:ﬁgg gr?gﬁic mg/L 0.000005 SEAAL/INS/RWM/SOP/02
47. Total Arsenic (as As) mg/L 0.002 IS 3025 Part 37:1988 RA 2019
48. Total Chromium (as Cr) mg/L 0.05 IS 3025 Part 52 :2003 RA 2019
49.
a) Bromoform mg/L 0.005 SEAAL/INS/RWM/SOP/04
b) Dibromochloromethane mg/L 0.005 SEAAL/INS/RWM/SOP/04
c) Bromodichloroethane mg/L 0.005 SEAAL/INS/RWM/SOP/04
d) Chloroform mg/L 0.005 SEAAL/INS/RWM/SOP/04
50. E.coli MPN/100 ml 2 IS 1622: 1981
