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DCENDAYAL PORT AUTHORITY

EG/WK/4751/Part (Ro-Pax)/ 415 Dated: 15/06/2026

To,
The Director (Environment) & Member Secretary,
Gujarat Coastal Zone Management Authority,
Forest & Environment Department,
Govt. of Gujarat,
Block No. 14, 8 floor,
Sachivalaya,
ndhin - 382 01

Sub: Bifurcation (600 mt waterfront out of total 4800 mt) of Environmental and CRZ
clearance issued to M/s Essar Bulk Terminal Limited for Expansion of Port Facility at
Hazira, Surat, Gujarat - Submission of Compliance Report of Stipulated
Conditions in CRZ r mmendation r
Ref.: 1. Bifurcation (600 mt water front out of total 4800 mt) of Environmental and CRZ
Clearance issued to M/s Essar Bulk Terminal Limited for expansion of port facility
at Hazira, Surat, Gujarat by the MoEF&CC, Gol vide letter F.No. 11-46/2011 - IA
III dated 4/4/2022
2. Environmental and CRZ Clearance for the expansion of port facility at Hazira,
Surat, Gujarat by M/s Essar Bulk Terminal Ltd by the MOoEF&CC, Gol vide letter
F.No. 11-46/2011 - 1A III dated 06/05/2014
3. CRZ Recommendation issued by GCZMA, GoG vide letter dated 01/06/2013 to M/s
Essar Bulk Terminal
DPA letter no. EG/WK/4751/Part (Ro-Pax)/346 dated 07/08/2023
DPA letter no. EG/WK/4751/Part (Ro-Pax)/36 dated 18/03/2024
DPA letter no. EG/WK/4751/Part (Ro-Pax)/181 dated 02/12/2024
DPA letter no. EG/WK/4751/Part (Ro-Pax)/65 dated 08/05/2025
DPA letter no. EG/WK/4751/Part (Ro-Pax)/72 dated 30/09/2025
DPA letter no. EG/WK/4751/Part (Ro-Pax)/08 dated 04/12/2025

©®NOu s

Sir,
It is requested to kindly refer above cited reference for the said subject.

In this regard, it is to state that, the MoEF&CC, Gol, New Delhi vide above mentioned
letter dated 4/4/2022 cited at Reference 1 had issued Bifurcation of Environmental and CRZ
Clearance accorded to M/s Essar Bulk Terminal Limited vide letter of even number dated 6th
May, 2014 in the name of Deendayal Port Trust (Now Deendayal Port Authority) for

“Development of 600 m Waterfront and 24 ha. Back up Area at Hazira, Surat by
Deendayal Port Trust (Now: Deendayal Port Authority)”.
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In the said letter dated 4/4/2022, the MoEF&CC, Gol under Para 8 has mentioned tha.t,
Deendayal Port Authority shall comply with all the specific & general conditions stipulated in
the EC & CRZ Clearance of even no. dated 6' May, 2014 cited at Reference 2.

Accordingly, as directed under Specific Condition no. (xv) stipulated in the EC & CRZ
Clearance dated 6" May, 2014 i.e. All the conditions/ recommendations stipulated by Gujarat
Coastal Zone Management Authority (GCZMA) No. ENV 10-2011-877-E dated 01.06.2013 shall
be complied with, kindly find enclosed herewith compliance report of stipulated conditions in

the CRZ recommendation for the period from October 2025 to March 2026 (Annexure I)
along with necessary annexures, for kind information and record please.

Further, as per the MoEF&CC, Notification S.0.5845 (E) dated 26.11.2018, which stated
that “In the said notification, in paragraph 10, in sub-paragraph (ii), for the words “hard
and soft copies” the words “soft copy” shall be substituted”. Accordingly,

submitting herewith soft copy of the same via e-mail
direnv@gujarat.gov.in

we are
ID gczma.crz@gmail.com &

This has the approval of Chief Engineer, Deendayal Port Authority.

Yours faithfully,
Encl.: As above

(EMQC)
Deendayal Port Authority

Copy to:

Shri Amardeep Raju,

Scientist E, Ministry of Environment, Forest and Cli
& Member Secretary (EAC-Infra.1),

Indira Paryavaran Bhawan,

3rd Floor, Vayu Wing, Jor Bagh Road, Aliganj,
New Delhi- 110 003;

E-mail: ad.raju@nic.in

mate Change,
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Annexure I

Compliance report (Period from October, 2025 to March, 2026)

Project: Development of Ro-Ro/Ro-Pax Facility at Hazira by Deendayal
Port Authority (600 m water front — 170 m berthing jetty and other allied

structure viz. approach jetty, pontoons, link span etc. and 5 Ha. area
(onshore facility).

Status of Project: Under Operation Stage (RoRo/RoPax facility: 170 m berthing jetty
and other allied structure viz. approach jetty, pontoons, link span etc. and 5 Ha. area
(onshore facility)). As per bifurcated EC & CRZ Clearance dated 4/4/2022 issued by the
MoEF&CC, Gol, DPA has obtained CCA (PCB Id: 88242) from GPCB vide Order dated
10/07/2023 with validity up to 26/07/2027.

Reference:

e MOEF&CC, Gol, vide letter dated 4/4/2022 issued Bifurcation of EC&CRZ Clearance
accorded to M/s Essar Bulk Terminal Limited vide letter dated 6th May, 2014 by MoEF&CC,
Gol in the name of Deendayal Port Trust (Now Deendayal Port Authority).

e Condition no. (xv) under Specific Conditions “All the conditions/recommendations
stipulated by Gujarat Coastal Zone Management Authority (GZCMA) No. ENV 10-2011-
877-E dated 01/06/2013" of Environmental and CRZ Clearance accorded to M/s Essar
Bulk Terminal Limited vide letter dated 6 May, 2014 by MoEF&CC, Gol.

Status of compliance of conditions stipulated in the CRZ Recommendation dated
01/06/2013:

Sl.

No.

EC Condition

Compliance

1.

The provisions of the CRZ Notification
of 2011 shall be strictly adhered to by
M/s EBTL. No activity in contradiction
to the provisions of the CRZ
Notification shall be carried out by M/s
EBTL.

With regard to Ro-Ro/Ro-Pax Facility
developed by DPA, the provisions of the
CRZ Notification of 2011 are being strictly
adhered to by DPA and no activity in
contradiction to the provisions of the CRZ
Notification is being carried out.

Natural drainage system shall be
designed in such a way that there shall
be no damage to the existing
mangrove patches nearby site.

The GMB had allotted land of 24 Hectares
to Deendayal Port Authority devoid of
Mangroves.

However, due care is being taken so that
Natural Drainage System will be
maintained.

The Essar Bulk Terminal Limited shall
take up mangrove plantation in 500 ha
of land in consultation with GEC/Forest
department.

As per the directions of the GCZMA and
MoEF&CC, Gol, to date, DPA has
undertaken a Mangrove Plantation in an
area of 1650 Hectares since the year 2005.
The details have already been
communicated with the earlier compliance
reports submitted.




Coal, ore and other material handling
shall be done through totally closed
system.

N/A.

DPA developed Ro-Ro/Ro-Pax facility which
is being used for public conveyance and
also for trailer, trucks, cars etc.

All  necessary permissions from
different Government Departments/
agencies, including GMB, shall be
obtained by M/s EBTL, before
commencing the activities.

The Ministry of Ports, Shipping &
Waterways, Government of India
appointed Deendayal Port Authority
(Erstwhile: DPT) as its nominee to take
over the Project assets under the
Concession Agreement (at Ghogha and
Dahej terminals and the maintenance
dredging at Dahej terminal) and also the
assets at Hazira for the Ro-Pax ferry
service. For the purpose, the 600m
waterfront along with 24 ha backup land is
allotted to Deendayal Port Authority by the
Gujarat Maritime Board, GoG at Hazira for
developing Ro-Ro/Ro-Pax Facility at Hazira
Copy of GMB has already been
communicated along with earlier
compliance report.

As directed in the Bifurcated EC & CRZ
Clearance issued to DPA by the MoEF&CC,
Gol dated 4/4/2022 , DPA has obtained the
CCA from the Gujarat Pollution Control
Board (under Water Act 1974 and Air Act
1981) in the name of DPA for development
of 600 m waterfront and 24 ha back up
area vide GPCB letter no. GPCB/CCA-SRT-
2458/1D-88242/74790 dated 13/07/2023.

All  the recommendations  and
suggestions given by WAPCOS in their
Environmental Impact Assessment
reports for conservation/ protection
and betterment of environment shall
be implemented strictly by M/s EBTL.

Point noted.

The construction and operational
activities shall be carried out in such a
way that there is no negative impact
on mangroves, if any, and other
important coastal / marine habitats.

Construction activity shall be carried
out only wunder the guidance/
supervision of the reputed institute /
organization.

The GMB had allotted land of 24 Hectares
to Deendayal Port Authority devoid of
Mangroves.

However, due care is being taken so that
there is no negative impact on mangroves,
if any, and other important coastal/ marine
habitat.




The Ro-Ro/Ro-pax under

operation.

facility is

M/s EBTL shall strictly ensure that no
rivers are blocked due to any activity
at the proposed site.

It is assured that; due care is being taken
by DPA so that no rivers are blocked due to
any activity at the project site.

The construction debris and / or any
other type of waste shall not be
disposed of in to the sea, creek or in
the CRZ area. The debris shall be
removed from the construction site
immediately after construction is over.

Currently, the Ro-Ro/Ro-pax facility is
under operation.

10.

The construction camps shall be
located outside the CRZ area and the
construction labour shall be provided
with  the necessary amenities,
including sanitation, water supply and
fuel and it shall be ensured that the
environmental conditions are not
deteriorated by the construction
labours.

Currently, the Ro-Ro/Ro-pax facility is
under operation.

11.

M/s EBTL shall bear the cost of the
external agency that may be
appointed by this department for
supervision / monitoring of proposed
activities and the environmental
impacts of the proposed activities.

Currently, the Ro-Ro/Ro-pax facility is
under operation.

12.

The groundwater shall not be tapped
within the CRZ areas by the EBTL to
meet with the water requirements in
any case.

Water requirements are met through
private tankers.

13.

M/s EBTL shall take up massive
greenbelt developmental activities in
consultation with Forest Department /
GEER Foundation / Gujarat Ecology
Commission.

A comprehensive plan for this purpose
has to be submitted to the Forest and
Environment Department.

DPA had already developed required
plantation (area of about 7000 m?)
within the Ro-Ro/Ro-Pax Terminal area .

14.

The EBTL shall have to take up bio-
shielding development programme as
part of CSR in consultation with Forest
Department / PCCF and an action plan
in this regard shall have to be
submitted to the MoEF, Gol and this
department.

Not Applicable.

DPA developed Ro-Ro/Ro-Pax facility which
is being used for public conveyance and
also for trailer, trucks, cars etc.




15.

The EBTL shall have to contribute
financially for taking up the socio-
economic upliftment activities in this
region in consultation with the Forest
and Environment Department and the
District Collector / District
Development Officer.

As per the CSR Guidelines issued from time
to time by the MoPSW,Gol, DPA since the
year 2011-12 had carried out various CSR
activities (Annexure 1).

16.

A separate budget shall be earmarked
for environmental management and
socio-economic activities including the
greenbelt/ mangrove plantation and
details thereof shall be furnished to
this Department as well as the MoEF,
Gol. The details with respect to the
expenditure from this budget head
shall also be furnished along with the
compliance report.

The allocation made under the scheme of
“Environmental Services & Clearance
thereof other related Expenditure” during
RBE 2025-2026 is Rs. 1300.00 Lakhs.

The expenditure made under the scheme
of “Environmental Services & Clearance
thereof other related Expenditure” is Rs.
1084.64 Lakhs from October 2025 to March
2025.

17.

A separate Environmental
Management Cell with qualified
personnel shall be created for
environmental monitoring and

management during construction and
operational phases of the project.

DPA is already having Environment
Management cell. Further, DPA has also
appointed expert agency for providing
Environmental Experts from time to time.
DPA appointed M/s Precitech Laboratories,
Vapi for providing Environmental Experts
vide work order dated 4/10/2024. Copy of
work order has already been
communicated along with last compliance
report submitted on 04/12/2025.

In addition, it is relevant to submit here
that, DPA has appointed a Chief Manager
(Environment and Safety) and two
Managers (Environment and Safety) on
contractual basis for the period of 3 years
and further extendable to 2 years. Copy of
duty report has already been
communicated along with last compliance
report submitted on 04/12/2025.

DPA has assigned the work of monthly
environmental monitoring to GEMI,
Gandhinagar for a period of 3 years vide
letter dated 18/04/2023. The work is in
progress and the latest monitoring report
submitted by GEMI is attached herewith as
Annexure 2.




18.

Environmental Audit report indicating
the changes, if any, with respect to the
baseline environmental quality in the
coastal and marine environment shall
be submitted every year by M/s EBTL
to this department as well as to the
MoEF, Gol.

Point noted for compliance.

19.

A six monthly report on compliance of
the conditions mentioned in this letter
shall have to be furnished by M/s EBTL
on a regular basis to this Department
as well as to the Ministry of
Environment and Forest, Government
of India.

It is assured that w.r.t. subject project, six
monthly report on compliance of the
conditions mentioned in this letter will be
furnished by DPA on a regular basis to
GCZMA as well as to the Regional Office,
MoEF&CC, Gol.

20.

Any other condition that may be
stipulated by this Department /
Ministry of Environment and Forest,
Government of India from time to time
for Environmental Protection [/
management purpose shall also have
to be complied with by M/s EBTL.

Point noted.
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1) CSR Works sanctioned by DPA for the year 2025-2026

Sr. Name of work Actual cost (Rs
no in Lakhs)
1. Proposal to reincarnation of Bhukhi River of Kutch. - Krushi Research Innovation and Development Association, Mumbai
(KRIDA) 800
2. Proposal of CSR Funds for two hostels and community Sanskar Kendra for five year - Seva Sadhna , Bhuj 86.56
3. Request for providing following instruments:- 1) LCD TV- 01 Nos 2) Printer/Xerox machine - 01 nos 3) Projector - 01 550
NOS etc. - Shri Balguru Prathmik Shala , Sunderpuri run by Shri Vankar Balguru Vikas Trust |
4, Request for funds for Tree Plantation at Vadinar Area. - from President of Kishan Morcha , Dist. Devbhoomi Dwarka for
Tree Plantation. 15.00
5. Request for providing financial assistance for Lab setup of Green Hydrogen & Training to Trainers to fulfil the requirement
of industry for skilled work force in Green Hydrogen etc. 40.00
6. Request for funds under CSR for our NGO For seting up Library, BERA Test Machine & Audiometry Machine, School Bus, 81.45
repairing of roof & electrification etc. for deaf & dumb children. - Mata Lachmi Rotary Charitable Society - Adipur |
7. Request for AWG machines, RO Plants, Sound Systems etc. - Border Security Force 90Bn, Gandhidham 50.75
8. Request for setting up of 150LPD atmospheric water generator (AWG) with generators at borders areas and
Recarpeting/upgradation of Tennis clay court at 68Bn BSF, aiyanagar, bhuj by converting into Synthetic Tennis Court -/ 50.00
Border Security Force 68Bn, Bhuj
9. Request for AWG machines for Gujarat Border Areas. - SHQ- Border Security Force - Gandhinagar 70.00
10. Construction of Community hall etc. at Bhuj - Shree Meghvanshi Gurjar Sang, Bhuj Kutchh. 125.00
11. |Request for Solar Power system and other infrastructure facility, Interactive smart board, Botanical Garden development,
etc. - Gandhidham Collegiate Board, Gandhidham. 34.75
12. |Request for Ambulance vehicle and Construction of a Dining Shed at the RanBasera Bhuj - Shree Lok Seva Sarvajainik
Trust, Bhuj 34.41
13. |Community Hall and Overhead Water Tank, Pump room etc. - Shri Veera Gram Panchayat, Veera 40.00
14. |Proposal for afforestation and environmental awareness activities in villages - Seed Foundation, Gandhinagar 30.00
15. |Providing Maruti Ertiga car for transportation of mentally retarded children under CSR - Radhey Differently Abled
Foundation, Dwarka 10.00
16. |[Solar Power System To achieve sustainability and reduce energy costs, the NGO proposes installing a 63.13 KW solar
rooftop plant across three main buildings (Boys Hostel, Girls Hostel, and Paramshanti English Medium School) at Bhachau| 27.41
campus. - Shree Navjivan Viklang Sevashrey, Bhachau - Shree Navjivan Viklang Sevashrey, Bhachau
17. |Request for CSR support for Medical Equipments at Civil
Hospital, Ahmedabad. - Office of The Medical Superintendent, Ahemdabad. 100.00
18. |CSR fund for Financial assistance under DPA’s CSR funds for raising the level of playing arena of KDTTA Indoor stadium 25.00

by Kutchh District Table Tennis Association, Gandhidham




19.

Financial Assistance to construction of building mind power development centre for specially visually impaired children

with equipments, furniture cctv, airconditioner, etc. by Shri Navchetan Andhjan Mandal, Madhapar, Bhuj >0.00
20. |District Sainik welfare kalyan boards, Bhuj & Jamnagar 60.00
21. |Development of National Maritime Heritage Complex (NMHC), Lothal 607.66
22. |leevan prabhat (gandhidham), & Hari Astro Trust (Adipur), Manav Seva Trust 30.00
23. |Gandhidham Municipal Corporation for Heritage Road development, Junction and other Landmark Development, Library 100.00

etc
24. |Maritime India Foundation (MIF) 100.00
25. [Indian Ports Association (IPA) 100.00
26. [Construction of Ramkrishna Seva Mandal Centre at Mundra taluka 25.00
27. |Procurement of kitchen equipment and machineries to serve Mid-Day meals to government school children in Bhuj by 16.00

The Akshay Patra Foundation

Total Cost

2761.49
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1.1 Introduction
Deendayal Port Authority (DPA), Erstwhile Kandla Port Trust, is one of the 13 major
ports in India and is located on the west coast of India, in the Gulf of Kutch at 23001'™N and
70013'E inthe state of Gujarat in India. DPA has commissioned Ro-Ro/Ro-Pax facilities
at Hazira and Ghogha, Gujarat. This waterfront is proposed to be operated for berthing and
unberthing of ROPAX Ferry vessels to load and unload vehicles, along with embarking
and disembarking passengers. The travel time between Ghogha and Hazira has reduced
from 10 hours to 3.15 hours with the start of the Ro-Ro ferry service. The road distance
from Surat to Bhavnagar is 360 kilometres. Whereas the sea route distance is 67 nautical
miles only. So, Ro-Ro/Ro-Pax vessels are deployed to reduce travel time and thereby
reduce carbon emissions. In compliance with the conditions stipulated in statutory
clearances, viz. Environmental/CRZ Clearance from the Ministry of Environment &
Forest, CRZ recommendations from the state Forest & Environment Department, and
NOC from the State Pollution Control Board (SPCB), and to ensure implementation of the
project in an environmentally sustainable manner in & around the project site, it is important
to monitor the environmental status and prepare an effective environmental monitoring
and management plan of the port facility for sustainable development.
In this regard, DPA proposes to formulate a detailed and effective environmental
monitoring and management plan by conducting monthly environmental monitoring
for its onward submission to the statutory bodies.
Under the said study, monitoring of the various aspects of the environment such as Ambient
air, DG stack emissions, meteorology, drinking water, soil, noise, and marine
environment- Water, Sediment, & Ecological characteristics for the locations at Hazira,
Dahej & Ghogha for 3 years, needs to be carried out.
This report includes the monthly Environmental Monitoring Plan (EMP) report
for monitoring carried out for the period of 13" February to 12" March 2026



GEMI

=
il

1.2 Locations for environmental monitoring

Final EMP Report for Dahej-Hazira-Ghogha
for 13" February to 12" March 2026

Finalized monitoring locations as per the preliminary site visit report are shown in Table

1 and Figures 1 to 3. The monitoring photographs are shown in Figure 4.

Table 1: Locations of environmental monitoring components

Locations Sample Latitude | Longitude
code
Ambient Air Monitoring
Admin building at Ghogha Ro-Ro ferry AM-G | 21.673483 | 72.284497
Terminal building at Hazira Ro-Ro ferry AM-H1 | 21.077458 | 72.657147
Staff accommodation at Ro-Ro ferry at Hazira | AM-H2 | 21.0775717 |72.6551994
Admin building at Ro-Ro ferry service at Dahej | AM-D | 21.666383 | 72.561889
Drinking Water Monitoring
Canteen building at Ghogha Ro-Ro ferry DW-G | 21.677216 | 72.283060
Terminal building at Hazira Ro-Ro ferry DW-H | 21.077399 | 72.657189
Canteen building at Ro-Ro ferry service at Dahej | DW-D 21.66435 | 72.563489
Noise Monitoring
Admin building at Ghogha Ro-Ro ferry N-G 21.673481 | 72.284464
Terminal building at Hazira Ro-Ro ferry N-HI1 21.077458 | 72.657147
Staff accommodation at Ro-Ro ferry at Hazira N-H2 | 21.0775717 | 72.6551994
Admin building at Ro-Ro Ferry Service at Dahe;j N-D 21.666383 |72.5561889
Meteorological Data Monitoring
Admin building at Ghogha Ro-Ro ferry M-G 21.673483 | 72.284497
Terminal building at Hazira Ro-Ro ferry M-H 21.077458 | 72.657147
Admin building at Ro-Ro Ferry Service at Dahe;j M-D 21.666383 | 72.561889
Soil Quality Monitoring
Terminal building at Ghogha Ro-Ro ferry S-G 21.67496 | 72.284388
Near Terminal building at Hazira Ro-Ro ferry S-H 21.076353 | 72.657294
Ro-Ro ferry service at Dahej S-D 21.666037 | 72.563489
Marine Water, Ecology and Sediment Monitoring
Near Ro-Ro ferry terminal at Ghogha MA-G1 21.67954 72.29433
Away from Ro-Ro ferry terminal at Ghogha and | MA-G2 | 21.665054 | 72.336313
along the ferry route from Ghogha to Hazira
Near Ro-Ro ferry terminal at Hazira MA-H1 21.07577 72.65839
Away from Ro-Ro ferry terminal at Haziraand | MA-H2 | 21.072114 | 72.657794
along the ferry route from Hazira to Ghogha
Near Ro-Ro ferry Service at Dahej MA-D 21.65988 72.56365
DG stack emission Monitoring
Near substation-3 at Ghogha Ro-Ro ferry DG-G | 21.6739638 |72.2835000
Generator Room near Terminal building at Hazira] DG-H | 21.0775041 |72.6563279
Ro-Ro ferry
Near Substation-1 at Dahej Ro-Ro ferry DG-D 21.665902 | 72.562056

w
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Final EMP Report for Dahej-Hazira-Ghogha
for 13" February to 12" March 2026

1.3 Details of environmental monitoring components

A detailed plan of environmental monitoring components and their parameters is shown
in Table 2.

Table 2: Detailed plan of environmental monitoring components

Sr.

No. of

No Parameter locations Frequency Parameters
l. Ambient air 1 at Twice a PMio, PM3 s, Sulphur dioxide,
quality Ghogha, week Oxides of nitrogen, Carbon
monitoring 2 at Hazira monoxide
(4 locations) and 1 at Once a Hydrocarbons, Benzene,
Dabhej month Volatile Organic Compound,
Non-methane VOC
2. | Drinking water 1 at Once a Odor, Color, pH, Turbidity, TDS,
monitoring Ghogha, month TSS, Conductivity, Chloride,
(3 locations) I at Hazira Calcium as Ca, Magnesium, Total
andli at hardness, Sulphate as SO4, Nitrate
Dahej as NOs, Nitrite as NO», Fluoride
as F, Sodium as Na, Iron as Fe,
Potassium as K, Manganese, Total
chromium, Hexavalent chromium,
Copper, Cadmium, Arsenic, Lead,
Zinc, Mercury, Salinity, Free
residual chlorine, Microbiological
(MPN)
3. Noise level 1 at 24 hrs. Leq (Day) & (Night)
monitoring Ghogha, period
(4 locations) 2 at Hazira once a
and 1 at month
Dahej
4. Soil quality I at Once a Total Organic Matter, Organic
monitoring Ghogha, month Carbon, Inorganic Phosphate,
(3 locations) 1 at Hazira Texture, pH, Conductivity,
and 1 at Particle size distribution & Silt
Dabhej content, SAR, Water holding
capacity, Aluminium, Chromium,
Nickel, Copper, Zinc, Cadmium,
Lead, Arsenic, Mercury
5. Meteorological 1 at Daily Wind speed, Wind direction,
data monitoring Ghogha, Rainfall, Humidity, Temperature,
(3 locations) 1 at Hazira Solar radiation
and 1 at
Dahej
6. DG emissions I at Once a Particulate Matter, Sulphur
(3 locations) Ghogha, month dioxide, Oxides of nitrogen,
1 at Hazira Carbon monoxide, Carbon dioxide
and 1 at
Dahej
7. Marine water 2 at Once a Odor, Color, pH, Turbidity, TDS,
quality Ghogha, month TSS, Conductivity, DO,
(5 locations) 2 at Hazira Particulate organic carbon, COD,
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Final EMP Report for Dahej-Hazira-Ghogha
for 13" February to 12" March 2026

IS\II;; Parameter lolj::t.igis Frequency Parameters
and 1 at BOD, Silica, Phosphate, Sulphate
Dahej as SOy, Nitrate as NOs3, Nitrite as
NO2, Sodium as Na, Potassium as
K, Manganese, Iron as Fe, Total
chromium, Hexavalent chromium,
Copper, Cadmium, Arsenic, Lead,
Zinc, Mercury, Oil & grease,
Floating material (scum),
Microbiological (MPN), Density
8. Marine water 2 at Once a Chlorophyll-a, Pheophytin,
quality for Ghogha, month Productivity (Net & Gross),
biological 2 at Hazira Biomass; Relative abundance,
monitoring (5 and 1 at species composition and diversity
locations) Dabhej of phytoplankton; Relative
abundance, species composition
and diversity of zooplankton;
Relative abundance, species
composition and diversity of
benthic invertebrates; (Meio,
Micro and Macro benthos),
Particulate oxidizable organic
carbon, Secchi disk depth
9. Sediments 2 at Once a Texture, Organic Matter,
quality Ghogha, month Inorganic Phosphate, Silica,
(5 locations) 2 at Hazira Phosphate, Sulphate, Nitrite,
and 1 at Nitrate, Calcium, Magnesium,
Dahej Sodium, Potassium, Aluminium,

Copper, Chromium, Nickel, Zinc,
Cadmium, Lead, Arsenic,
Mercury

1.4 Sample collection, preservation, storage and transportation to GEMI’s

Laboratory

Sampling of water and wastewater samples was carried out by ‘GEMI’s sampling protocol

for water and wastewater’ approved by the Government of Gujarat vide letter no. ENV-

102013-299-E dated 24-04-2014 under the provisions of the Water (Preservation and

control of pollution) Act 1974. Soil sampling was conducted as per the ‘Soil sampling

manual by GEMI” published in November 2016. Whereas, for the other components of the

environment such as ambient air, noise, & marine ecology, the guidelines/manuals brought

out by CPCB were followed. The sampling was carried out by GEMI’s trained manpower.

The details of the environmental samples and their respective standards are summarized in

Table 3.
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Final EMP Report for Dahej-Hazira-Ghogha
for 13" February to 12" March 2026

1.5 Environmental monitoring plan for 13" February to 12" March 2026

The Environmental monitoring was carried out for Ambient air, Soil, Drinking water, Noise,
Meteorology, DG stack, and Marine environment — water, sediment and ecology. The detailed
environmental monitoring plan for the period of 13™ February to 12" March 2026 is given in

Table 4.

Table 4: Environmental monitoring plan for Dahej, Hazira, and Ghogha, 13" February
to 12" March 2026

Mr. Harsh Pathak (Project Assistant)
Sampling and Monitoring Mr. Het Trivedi- Project manager (Ghogha),
Team Mr. Hitesh Dhabe- Project Assistant (Dahej),
Mr. Milan Vadaliya- Project manager (Hazira)
Actual Monitoring Dates
Task Project sites
Monitoring of Drinking
water, Soil, Noise, Marine Dahej Hazira-1 Hazira-2 Ghogha-1 | Ghogha-2
Water, Sediments and
ecology
Soil monitoring 17-02-2026 | 17-02-2026 - 20-02-2026 -
Drinking water 17-02-2026 | 17-02-2026 - 20-02-2026 -
Marine Wa;‘zglz;‘;‘mems and | 17022026 | 17022026 | 17-02-2026 | 20-02-2026 | 20-02-2026
Noise monitoring 19-02-2026 | 21-02-2026 | 27-02-2026 | 26-02-2026 -
Monitoring of DG stack * 13-02-2026 - 06-03-2026 -
16-02-2026 | 16-02-2026 | 17-02-2026 -
17-02-2026 | 17-02-2026 | 18-02-2026 -
24-02-2026 | 24-02-2026 | 23-02-2026 -
Monitoring of ambient air . 25-02-2026 | 25-02-2026 | 24-02-2026 -
02-03-2026 | 02-03-2026 | 02-03-2026 -
05-03-2026 | 05-03-2026 | 05-03-2026 -
09-03-2026 | 09-03-2026 | 09-03-2026 -
10-03-2026 | 10-03-2026 | 10-03-2026 -
Meteorological monitoring * 13" February to 12" March 2026

Note: *Monitoring could not be conducted due to the unavailability of electricity at the Dahej site
during scheduled monitoring
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Chapter 2. Results and observations of environmental
monitoring at Dahej, Hazira & Ghogha
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2.0 Monitoring of various environmental components
Monitoring of various environmental components was carried out at the locations listed in
Table 1 above. Details of each component are listed below.

2.1 Ambient air monitoring
Air monitoring was carried out at three locations: 2 at Hazira, and 1 at Ghogha. The
monitoring cycle was twice a week for 24-hour sampling. Sampling for benzene,
hydrocarbon, non-methane VOC, and VOC was done once a month. Table S shows
the results of ambient air monitoring.
Note: Ambient air monitoring at the Dahej site could not be conducted due to the

unavailability of electricity for the entire month.

14
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2.2 Drinking water monitoring

Final EMP Report for Dahej-Hazira-Ghogha
for 13" February to 12" March 2026

Drinking water sampling was carried out once a month at three locations, i.e., one at

Dahej, one at Hazira and one at Ghogha. The analysis results were compared with the

stipulated standards as per IS 10500:2012 and are mentioned in Table 6 below.

Table 6: Results of drinking water quality monitoring

Acceptable | Permissible Location Code and Sampling Date
R Parameters Unit limit limit
No. DW-D DW-H DW-G
Standards IS 10500:2012 ™765 5026 | 17-02-2026 | 20-02-2026
1 pH - 6.5-8.5 No Relaxation 7.33 6.88 7.81
2 EC pS/cm - - 1008 153.80 319
3 TDS mg/L 500 2000 552 84 172
4 Chloride mg/L 250 1000 192.85 22.18 16.39
5 | Total Hardness | mg/L 200 600 185 19 115
6 Calcium as Ca | mg/L 75 200 100 5 85
7 |Magnesium asMg | mg/L 30 100 85 14 30
- BQLe BQLe
8 Turbidity NTU 1.00 5.00 2.24 (QL=0.5) | (QL=0.5)
. BQLe BQLe
9 Fluorideas F | mg/L 1 1.5 0.34 (QL=03) | (QL=0.3)
BQLe
10 SOy mg/L 200 400 41.43 (QL=10) 17.60
11 Na mg/L - - 116.58 21.80 19.58
12 K mg/L - - 10.14 242 2
13 NO; mg/L 45 No relaxation 7.58 4.97 5.83
) ) BQLe BQLe BQLe
14 NO; mg/L (QL=0.1) | (QL=0.1) | (QL=0.1)
15 Odour TON | Agreeable Agreeable 1 1 1
. BQLe BQLe BQLe
16 Hg mg/L 0.001 No relaxation (QL=0.003) |(QL=0.003)|(QL=0.003)
17 Salinity PSU - - 0.50 0.08 0.15
. . BQLe BQLe BQLe
18 | Free Residual CI' | mg/L 0.2 1 (QL=2) (QL=2) (QL=2)
. BQLe BQLe BQLe
19 Pb mg/L 0.01 No relaxation (QL=0.002) |(QL=0.002)|(QL=0.002)
. BQLe BQLe BQLe
20 Cd mg/L 0.003 No relaxation (QL=0.002) | (QL=0.002)| (QL=0.002)
. BQLe BQLe
21 Fe mg/L 0.3 No relaxation 0.181 QL=0.1) | (QL=0.1)
. BQLe BQLe BQLe
22 Total Cr mg/L 0.05 No relaxation (QL=0.005) |(QL=0.005)|(QL=0.005)
BQLe BQLe BQLe
23 | Hexavalent Cr | mg/L - - (QL=0.01) (QL=0.01) | (QL=0.01)
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Acceptable | Permissible Location Code and Sampling Date
ST, Parameters Unit Bt it
No. DW-D DW-H DW-G
Standards IS 10500:2012 - =765 5056 [17-02-2026 | 20-02-2026
BQLe BQLe
24 Cu mg/L 0.05 1.5 @L~0005) |(OL-0005)| 092
BQLe BQLe BQLe
25 Zn mg/L 5.00 15.00 (OL0.5) OL=05) | (OL=0.5)
BQLe BQLe BQLe
26 As mg/L | 0.01 0.05 (QL=0.005) | (QL=0.005)| (QL=0.005)
27 Color Hazen 5.00 15.00 1 1 1
BQLe BQLe
28 TSS mg/L - - 2
5 QL=2) | (QL=2)
Mlc?mll\?)glcal CFU/ [Shall not be detectable in any| >10,00,000 715 BQLe
29 | Total Coliforms) 100 ™ 100 ml sample (QL=10,00,000) (QL =1)
BQLe BQLe BQLe
30 Mn mg/L 0.1 0.3 (QL=0.04) | (QL =0.04) | (QL =0.04)

BQL — Below Quantification Limit, QL— Quantification Limit

Observations:

e The samples were collected from the respective drinking water sources at the monitored

locations. The following were observed from the analysis of drinking water samples.

o At locations, Dahej, Hazira, and Ghogha, the following parameters exceeded the limit.

At Dahej, TDS measured 552 mg/L, exceeding the acceptable limit of 500 mg/L but
remaining below the permissible limit of 2000 mg/L. Calcium concentration was 100
mg/L, which exceeded the acceptable limit of 75 mg/L but stayed within the
permissible limit of 200 mg/L. Magnesium levels observed 85 mg/L, exceeding the
acceptable limit of 30 mg/L yet below the permissible limit of 100 mg/L. Turbidity
was recorded at 2.24 NTU, exceeding the acceptable limit of 1.0 NTU but within the
permissible limit of 5.0 NTU. Total coliform content was detected at >10,00,000
CFU/100 ml (QL=10,00,000). These higher concentrations may be because of a
change in drinking water source, where water was supplied from a tanker.

At Hazira, total coliform content was measured at 751 CFU/100 ml.

At Ghogha, calcium concentration was 85 mg/L, exceeding the acceptable limit of 75
mg/L but remaining below the permissible limit of 200 mg/L. Total coliform content

was BQL(QL=1) CFU/100 ml.

Preventive measures:

e Regular cleaning of the water storage tank and a change in source water are required to

control microbiological contamination, TDS and magnesium levels at Dahe;j.
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e Maintenance and monitoring of the RO system is required to control microbiological

contamination at Hazira.

2.3 Noise level monitoring
Noise monitoring was conducted at all four locations, i.e., 1 at Dahej, 2 at Hazira, and
1 at Ghogha. The monitoring was conducted once a month at all the locations for 24
hours. The results of the noise monitoring are mentioned in Table 7. The results were
compared with the prescribed limit of noise level as per the noise standards of
Environment Protection Rules,2000, as given in Table 8.

Table 7: Results of noise monitoring

Sr. | Location Date of Day Time Night Time

No. Code Monitoring Max. | Min. | Leq. | Max. | Min. | Leq.
1 N-D 19-02-2026 640 | 556 | 59.6 | 498 | 41.9 | 456
2 N-H1 21-02-2026 64.9 53.8 | 61.5 575 | 47.1 | 525
3 N-H2 27-02-2026 65.2 56.2 | 62.3 549 | 48.7 | 52.9
4 N-G 26-02-2026 62 | 603 | 61.1 | 452 | 41.9 | 43.7

Table 8: Ambient air quality norms with respect to noise

Area Type of area Noise dB(A) Leq
Code Day time Night time
A Industrial area 75 70
B Commercial area 65 55
C Residential area 55 45
D Silent zone 50 40
Observations:

e Average Leq noise levels, for Day-time and Night-time at all locations, Dahej, Hazira, and

Ghogha, were found below the maximum permissible limits defined for “Industrial area”.
2.4 Soil quality monitoring

Soil quality monitoring was carried out at all three locations, 1 at Dahej, 1 at Hazira,

and 1 at Ghogha, once a month. Table 9 shows the analysis results of soil quality.
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Table 9: Results of soil quality monitoring
Sr Location Code & Date of Sampling
No.. Parameters Unit S-D S-H S-G
17-02-2026 | 17-02-2026 |20-02-2026
1 Organic Carbon Y% 0.36 0.13 1.61
2 Total Organic Matter % 0.63 0.22 2.78
Inorganic Phosphate
3 ( AfPhosphor'(’) us) keg/Ha 0.71 0.6 1.4
4 Particle size Sand % - 23.68 49.68 56.24
5 |distribution &| Silt % - 58.72 26.72 30.72
6 silt content | Clay % - 26.72 23.6 13.04
7 Texture |Type of soil - Silt loam Sarﬁdy clay Sandy Loam
oam
8 pH - 9.28 9.43 8.14
9 Conductivity dS/m 0.58 0.69 0.51
10 SAR meq/L 2.07 2.3 0.86
11 Water Holding Capacity % 64 58 68
12 Al mg/kg 16611.54 16189.82 19094.59
13 Cr mg/kg 108.16 102.44 109.66
14 Ni mg/kg 41.16 41.69 46.04
15 Cu mg/kg 71.09 65.9 76.69
16 Zn mg/kg 69.12 61.21 69.5
BQL BQL BQL
v « meke | @-n | @en | Len
18 Pb mg/kg 5.33 4.5 7.4
19 As mg/kg 1.59 2.25 4.44
BQLe BQLe BQLe
20 Hg mg/kg (QLSO.OOS) (QLg).OOS) (QLSO.OOS)

BQL — Below Quantification Limit QL- Quantification Limit

To classify the soil quality, the soil quality standards- “Soil fertility class by Soil Health
card 2015” & “Standard limit EU 2002” were adopted and shown in Table 10 below.
Table 10: Soil quality standard

Soil fertility class by Soil Health Card (SHC 2015)
Sr. No. Parameter Range & Interpretation of Result
Acidic Normal .
pH <65 6.5-82 Alkaline >8.2
Electrical Conductivity Medium
(dS/m) Normal <1 1-3 Harmful >3
Available Medium .
Phosphorus (kg/Ha) | “OW =28 | ‘o856 High>56
Organic Carbon Medium .
(%) Low < 0.5 0.5-0.75 High > 0.75
Zinc Medium .
(mg/ke) Low <0.5 0.5-1.0 High >1.0
Copper Low<02 | Medium Hich ~0.4
(mg/kg) ‘ 0.2-0.4 gh ~o.
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Standard limit EU 2002
7 Chromium (mg/kg) 150
8 Lead (mg/kg) 300
9 Cadmium (mg/kg) 3.0
10 Nickel (mg/kg) 75
Observations:

e The soil texture was identified as ‘Silt loam’ type at Dahej, ‘Sandy Clay loam’ at Hazira and
‘Sandy Loam’ at Ghogha.
¢ The pH value in soil was found to be ‘Alkaline’ at Dahej and Hazira and ‘Normal’ category
at Ghogha.
e Electrical Conductivity was found to be in the 'Normal® category at all three locations.
e Available phosphorus falls under the ‘Low fertility’ quality class at all three locations.
¢ The Organic carbon content in the soil was found in the ‘Low Fertility’ class at Dahej, Hazira
and ‘High fertility’ at Ghogha.
¢ The values of Zn and Cu were found in the 'High fertility’ class at all three locations.
¢ Heavy metals, including Cr, Pb, Cd, and Ni, were detected within permissible limits at all
three locations. The overall quality of the soil at all three locations was found to have low
essential nutrients, hence less suitable for plant growth.
2.5 Marine Water, Sediment & Ecology Monitoring
Marine water, sediment, and ecology monitoring was carried out at five locations: 1 at
Dabhej, 2 at Hazira, and 2 at Ghogha. The results and observations are mentioned below.
2.5.1 Marine Water Quality Monitoring
The analysis results of the marine water are presented in Table 11 below. The results
of marine water quality were compared with the water quality criteria for the
designated best use of coastal water stipulated by the ‘Environment (Protection) Act,

1986°, shown in Table 12.

22



€

8T8 L 3 4 ¥ /3w X | 0T
70’1 80'1 €0 970 €'l /5w U 61
0LE LLE o Tse 61€ /3w . | 81
176 €€€6 vOCY 89¢8 19LL /3w eN LT
(ro=10) | 10=10) (1'0=10) (1'0=10) 5
. E N
o108 * 108 *10 e 108 e 108 v ON o
958'¥ §TT$ 91¥'Y 1SS 9€L'Y /3w fON ST
€901¢ T6SI1T $'60TT 9€1¢ ST¥10¢T /3w FOS 14!
: (€0=10) | (50=10) : 3
. E 14
T66'1 7951 o104 o104 v6e<'l 1/ od €1
(§=10) (6=10) (§=10) (§=10) (6=10) /3w - -
o< o< o< o< o<
(€=10) (€=10) (e=10) (€=10)
: sw
o 10€ 't 104 0 10€ o0 | ¥ aod "
9°L8 $'66 L L9 0L /3w aood 01
86'¢ wy 11T 1L 1Sy /8w [uoque) duesiQ dAe[monIed| 6
T6ET 0¥¥°C Tl 0FE°l 7rL'T /3w SSL 8
9TEI€ 9.8°C¢ 9.8°C¢E POLTE 96T°1€ /3w SaL L
(00s=10) | (00s=10) | (00s=10) | (00S="10) (00s=10)
Ipig.an
00S< 00S< 005< 005< 00S< LN Anpraing ?
I I I I I NOL 10pQO <
S S S S I uszey 10[0) 14
$6'L $8'L €L'L 9L €8°L - Hd €
I'L ) g¢ ¢ S'L /3w oa (4
00%" € 00€°ct 00€°SY 00L 006°Cy /g o4 I
970T-70-0T | 9T0T-T0-0T |9T0T-TO-LT| 9T0T-TO-LT | 9T0T-TO-LI o
O-VIA I19-VIA (H-VIA TH-VIA a-VIN yup RECISLILALN | ...m
Surpduwes Jo J)ep 2p IP0d UONLIO]
Suriojruow Aypenb J9jem uLiew Jo }NSIY 1] dqEL
9707 YIIBIA ,T1 03 K1enaqay €[ 10§ =
eysoyn-eazey-foyeq 1oy yroday JINT [eurg “ =

W39



104

P210233p 10N -AN “NwiT uonesynueng -0 “Nwig uoneoynuend) mopg — 104

(s)onpoad wndjoa)d4 ‘wndg)

an an an an an - [eLoyew Suneoy €€
[wopr | (suLioyijo) [ed3y) (NdIN)
w 0€ 8 8 ¥ 03
INdIN [22150]01qOIDIA
(0001=10) | (0001=10) |(0001=10)| (0001=10) | (0001=10) /3y Ansusq Ie
0001< 0001< 0001< 0001< 0001<
[woer | (swojipo) reyox) (NIA)
0ve 0ve €T €T €T 0€
INdIN [22150]01qOIDIA
(1=10) (1=10) (1=10) (1=10) (1=10)
e 108 * 108 * 108 e 108 * 108 /3 256215 3 110 62
(£00'0=10) | (€000=10) [(£000=10)| (£000=10) | (€000="T10) Sw 3
e 108 e 108 * 108 e 108 e 108 v H 8¢
(50=10) | (0=10) | (0=10) | (50=T0) (50=10) S u
o108 * 108 * 104 * 104 * 104 v z Le
. . (2000=10)| (200°0="10) .
100 10°0 o104 o104 100 /3w ad 9z
(500'0=10) | (5000=10) |(5000=T10)| (5000=10) | (S000=T0) | 5y sy -
1049 ¢ 104 ¢ 109 e 104 e 104
(2000=10) | (200'0=10) |(2000=10)| (2000=10) | (2000=T0) | 5y "~ b
104 104 104 109 104
900 90°0 200 10°0 00 7/3u n) €7
(100=10) | (100=10) | (100=10) | (100=10) | (100="10) 5
e 108 *108 e 108 o104 e 108 el 10 JIRIEAEOH e
200 10°0 100 ABMWMQ 100 7/3w 1D [EoL 17
9707-70-07 | 9707T-70-0T |9T0T-T0-LI| 9T0T-T0-LT | 9T0T-T0-LI o
9-VIN I9-VIN H-VIN TH-VIN d-VIN nun SOELLALE | ...m

gurjdwes Jo djep 29 Ip0d UONELIO]

90T UdIBIA ,T1 03 ATeniqa ¢ 10J

eysoyn-eazey-foyeq 1oy yroday JINT [eurg

-4
=

W39



194

- - 0€ 0€ - Xew [N ‘ANpiging
(PD
10°0® se) /3w ‘wniwpe) e
1000 (qd se) /3w ‘peaTe
100°0® (3H se) /3w ‘KIndISN @
- - - - s[erowr AABoH
uIgLIo
[eLgsnput
29 93emas
- - - - WOLJ QUON sp1jos papuadsng
(syonpoad
wnoajoxad Surpnpour)
- (s1onpoad - - 1'0 "Xew /3w ‘aseard 2 [10
wnojoxad wnos OIS
/ Wnos wnos asodind asn [10 ‘S1IQap
29 9seaId 29 OI[S 10 ‘SLIqap 10J [ejuawWILOp Suneory
[1O Surpnjour) Suneoyy snorxouqo JO snorxouqo SnoIxouqo
- Xew [/3W ()] 9[qISIA ON SurgioN QIqISIA ON s1opewt uneo[q
sse[o Inopo
SIY) 01 paugisse A[[eoryroads INOPO SAISUSLJO INOPO SAISUILJO OAISUQJJO
saSesn Aue Jredwi pjnom jey) 10 10]0d INOPO QAISUILJO 10 10 10]0d 10 100D
SUOIIBIIUIOUOD [INS UI SUON 9[qea9110U ON JO[0J 9[qeA21I0U ON| 9[qea2110U ON 9[qea2130U ON ImnopQ 2 10[0D
loysiy
Py3y oy3y ST JOAQUIIYM
SI JOAQUIIYM IoyS1y ST JI9AYOIYM SI JOAJUOIYM ‘onfea
IQUSTY ST JOAUOIYM ‘anfeA uoneInjes ‘onfeA uoneInjes ‘anyeA uoneInjes uoneinies uru ‘[/3w ‘(¢ se)
‘an[eA uoneInies Jo 9,0t 10 ¢ Jo o0t 10 € JOo o401 10 € JO 94,06 10 ¢ Joog,0910 ¢ ua3AX0 paA[ossI
06—09 06—09 €8-S9 €8—¢9 €8—¢9 Hd
A-MS AI"A\S III-AAS II-MS I-AAS SR meIRd

9707 YMEBIA ;71 03 AIENIqd] € 10)
eysoyn-eazey-foyeq 1oy yroday JINT [eurg

[9861 4oV (uonasjoiq)
JUIWUOIIAUY IYL,, 19d SY] SI9)M [B)SBO0D 10} SISN }SIQ PILUSISIP J10J BLIAJLID Ayfenb Jojem Arewini g LI Ajijenb dojepn 171 d1qe],

el
=

W39




9¢

‘suonjeoo] Surjdwes oy e ysea) Surjeofy Jo SYDI|S [10 OU dJom

QI [ SI9JEA\ INOQIBH J0J J9jem QuLIeW JO AJ[IQeIINS 9Y) PAMOYS SULIOJI[0D [BI9,] pue ‘s[euajew Sureold ‘qOgd ‘0Od ‘Hd ays Jo synsai sisAjeuy

ISUONIBAIISqQ)

[esodsIp 91sem Pa[[OLUOD pue UONBSIABN :A-MS

SJajem I0qJeH AI-M S

SOIAYISAk pue ‘(30BIUOD-UOU) UOIBAIdAI “FUI[00d [eINSnpul :[[[-MS
Surysy 1eroJowwod pue ‘spods 191em 108IU00 ‘Suryied ([I-M S
QUOZ JANISUSS A[[eJ1530[099 pue ‘armynorrew ‘Surysiy [joys ‘sued ies [-MS

Jisem
[eLsnput 10 29 93eMas pajean
K1oreridoadde
Jo 98reydsip wolty
j[nsal Aew jey) jJunowre [[ews
eyons J1oj 1dooxa ouoN

wnos‘aseals 29 10

‘sp1jos Suneoyy ‘asnjal

prjos‘suisodop a3pn|s

¢0

(ujq se) xew
/3w ‘asoue3uew
paAjossiq

¢o0

(9 se)

xew TAUUOI PaAjosSI

Xeuw 0,/
18 sAep ¢ “1/3W ‘qOd

00¢

008

00¢

001

Xew‘quwo0 [/NdIN
‘SULIOJI[OD [

A-MS

AI"AAS

III-MS

II-AAS

SJajoureaedq

9707 YMEBIA ;71 03 AIENIqd] € 10)
eysoyn-eazey-foyeq 1oy yroday JINT [eurg

el
=

W39




GEMI

=
A

Final EMP Report for Dahej-Hazira-Ghogha

for 13" February to 12" March 2026

2.5.2 Marine sediment quality monitoring

The quality of the marine sediment samples collected from Dahej, Hazira & Ghogha
from 13" February to 12" March 26 has been summarized in Table 13.
Table 13: Result of Marine Sediment Quality Monitoring

Sr. Location code and sampling date
No Parameters Unit MA-D MA-H1 MA-H2 MA-G1 MA-G2
. 17-02-2026 | 17-02-2026 | 17-02-2026 | 20-02-2026 | 20-02-2026
1 Texture - Loam Sandy Loam Loam Sandy Loam | Sandy Loam
2 Organic matter % 1.97 2.21 2.55 2.15 2.04
3 I“(‘Xf.a;l'fo;’;'l:’(ffrste kg/Ha|  0.87 1.18 0.96 125 1.49
4 Silica g/kg | 488.91 443.04 352.73 392.91 371.69
5 |To tall)'l‘)‘]’ls(fs'[‘;l‘:jmus) meg/kg|  475.93 581.65 565.44 453.92 437.45
6 Sulphate meg/kg|  112.08 146 161.07 156.73 126.21
7 NO, mg/kg|  1.17 1.08 1.13 1.05 1.09
8 NO; mg/kg|  6.56 7.33 6.85 7.12 6.77
9 Ca mg/kg| 2505 2505 2404.8 3006 2805.6
10 Mg mg/kg| 2855.84 2916.6 2855.84 3767.28 3645.75
11 Na mg/kg] 6296 11062 10858 23370 11783
12 K mg/kg] 1705 3684 3563 7800 5678
13 Al mg/kg| 10959.78 | 2544794 | 234256 | 27500.16 | 2724951
14 Cr meg/kg]  82.45 133.76 126 168.81 151.25
15 Ni mg/kg]  32.19 46.33 45.56 47.07 46.4
16 Zn mg/kg]  62.03 74.03 73.72 73 69.97
BQLe BQLe BQLe BQLe BQLe
v C" mgke @i=n | @=) | Q=) | Q=) | @QL=])
18 Pb mg/kg| 637 4.24 4.46 3.39 3
19 As mg/kg]  2.29 3.23 3.14 428 327
[ ] [ ] [ ] [ ] [ ]
20 Hg mg/kg (QLBS)L.OOS) (QLBS)L.OOS) (QLBg)L.OOS) (QESOL.OOS) (QLBSOL.OOS)
21 Cu mg/kg|  60.22 75.03 74.62 74.48 72.06

BQL — Below Quantification Limit QL- Quantification Limit

Observations:

The marine sediment quality at Dahej, Hazira, and Ghogha was compared based on the

obtained results, and the following were observed.

* Organic matter in sediment consists of carbon and nutrients in the form of carbohydrates,

proteins, fats, and nucleic acids. Sediment organic matter is derived from plant and animal

detritus, bacteria, or plankton formed in situ or derived from natural and anthropogenic
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sources in catchments. Organic matter was found to be 1.97% at Dahej, 2.21 to 2.55% at
Hazira and 2.04 to 2.15% at Ghogha.

* Inorganic phosphate was found to be 0.87 kg/Ha at Dahej, 0.96 to 1.18 kg/Ha at Hazira and
1.25 to 1.49 kg/Ha at Ghogha. The capacity of sediment to retain or release phosphorus is one
of the important factors that influence the concentration of inorganic/organic phosphorus in
the overlying waters (Saravanakumar, Rajkumar, Serebiah, & Thivakaran, 2008).

* The sediment texture was found to be ‘Loam’ at Dahej; ‘Loam to Sandy Loam’ at Hazira;
and ‘Sandy Loam’ at Ghogha.

* The concentration of Sulphate was found to be 112.08 mg/kg at Dahej, 146 to 161.07 mg/kg
at Hazira and 126.21 to 156.73 mg/kg at Ghogha. The sulphate concentrations in marine
sediment can vary naturally based on geological and hydrological factors.

* Nitrite concentration was found to be 1.17 mg/kg at Dahej, 1.08 to 1.13 mg/kg at Hazira, and
1.05 to 1.09 mg/kg at Ghogha.

* Nitrate concentration was found to be 6.56 mg/kg at Dahej, 6.85 to 7.33 mg/kg at Hazira, and
6.77 to 7.12 mg/kg at Ghogha.

* Ca was found to be 2505 mg/kg at Dahej, 2404.8 to 2505 mg/kg at Hazira, and 2805.6 to
3006 mg/kg at Ghogha. The source of Ca accumulation in marine sediment may be because
of its naturally occurring element, and its concentration can vary widely from local
geological, hydrological conditions and environmental factors. It depends on various factors,
including the composition of the underlying rocks and the presence of calcareous organisms
like coral reefs.

* Mg was observed to be 2855.84 mg/kg at Dahej, 2855.84 to 2916.6 mg/kg at Hazira and
3645.75 to 3767.28 mg/kg at Ghogha. Magnesium is an essential component of marine
sediments and plays a significant role in marine ecosystem dynamics. The concentration of
magnesium in marine sediments can depend on various factors, including the composition
of the underlying rocks, sediment type, and local hydrological conditions.

* The values for Sodium in marine sediment were found to be 6296 mg/kg at Dahej, 10858 to
11062 mg/kg at Hazira and 11783 to 23370 mg/kg at Ghogha. Sodium concentrations in
marine sediments are often correlated with salinity levels. It is an essential component of
marine ecosystems.

* The value for Potassium was found to be 1705 mg/kg at Dahej, 3563 to 3684 mg/kg at Hazira,
and 5678 to 7800 mg/kg at Ghogha. Potassium is an essential nutrient for plants and the
composition of parent materials, sediment types, weathering processes, and local hydrological

conditions.

28



GEMI
s " Final EMP Report for Dahej-Hazira-Ghogha
o~ for 13" February to 12" March 2026

* The Silica in marine sediment was found to be 488.91 g/kg at Dahej, 352.73 to 443.04 g/kg
at Hazira and 371.69 to 392.91 g/kg at Ghogha. Its presence in marine sediments can be
attributed to both natural geological processes and biological contributions, such as mineral
weathering, biogenic silica, aquatic plants, and oceanographic processes.

* The Total phosphorus concentration was found to be 475.93 mg/kg at Dahej, 565.44 to 581.65
mg/kg at Hazira and 437.45 to 453.92 mg/kg at Ghogha. Phosphorus is an essential nutrient
for marine ecosystems, playing a crucial role in biological processes. Its presence in marine
sediments can have significant implications for nutrient cycling and ecosystem health. It can
accumulate on the seafloor due to land runoff, natural weathering, decomposition of organic
matter, local geology, etc.

* The sediment quality for the trace metals concentration was compared to the sediment quality
guidelines (US Environmental Protection Agency, 1977; Augustynowicz, et al., 2013; Bi,
Liu, Guo, & Lu, 2018; Saravanakumar, Rajkumar, Serebiah, & Thivakaran, 2008; Tanmay ,
Anilava , & Subrata , 2017; Tokatli, 2017; Perin, Bonardi, & Scotto, 1997; Onjefua, et al.,
2020; Pazi, 2011), as shown in Table 14.

Table 14: Sediment Quality Guidelines (SQG) of the US Environmental Protection Agency (EPA) 1977

Metals Sediment quality (mg/kg)
Not Polluted Moderately Polluted Heavily Polluted
As <3 3-8 >8
Cu <25 25-50 >50
Cr <25 25-75 >75
Ni <20 20-50 >50
Pb <40 40-60 >60
Zn <90 90-200 >200
Al ND ND ND
Cd - <6 >6
ND- Not detected

* As per the comparison of the metals to this guideline, a variation in the concentration of the
metals was found. The Pb and Zn concentrations fell within the ‘Not polluted’ quality class
at all three sites. Ni and Cd concentrations were in the “Moderately polluted’ quality class at
all three sites. Arsenic levels were ‘Not polluted’ at Dahej, and ‘Moderately polluted’ at
Hazira and Ghogha sites. The concentrations of Cu and Cr in the ‘Heavily polluted’ quality
class across all three. Sediments are highly dynamic, constantly being deposited and carried
away by water currents (Labenua, et al., 2023). The possible reasons for the higher
concentration of some heavy metals may be attributed to the high sedimentation rate and to

various natural and anthropogenic factors.
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— Oi; Final EMP Report for Dahej-Hazira-Ghogha
for 13" February to 12" March 2026

Observations:
The monthly average of maximum and minimum daily observed values, summarized in Table
17 has been discussed as follows.
* Temperature
Hazira: The ambient temperature varied from 28.71-33.29°C, with an average temperature
ot 30.96°C.
Ghogha: The ambient temperature varied from 27.01-28.85°C, with an average temperature
of'27.93°C.
* Relative humidity
Hazira: The Relative Humidity varied from 47.98-58.85%, with an average humidity of
53.38%.
Ghogha: The relative humidity varied from 45.07-52.11%, with an average humidity of
48.52%.
* Rainfall
The average Rainfall was recorded as 0.00 mm/hr. at Hazira, & Ghogha.
* Wind speed
Wind speed and direction play a significant role in transporting pollutants, determining the air
quality.
Hazira: The wind speed was recorded in the range of 4.04-22.30 m/s, with an average of
10.36m/s.
Ghogha: The wind speed was recorded in the range of 0.82-14.57 m/s, with an average of
4.35m/s.
* Solar radiation

The average solar radiation at Hazira, and Ghogha was 59.24 and 76.19 W/m? respectively.

w
w
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* Wind rose diagram
The wind-rose diagram has been drawn based on hourly wind speed and direction data. This
wind rose reveals that the prevailing winds at Hazira predominantly blow from the North-

North-West (NNW) direction at Hazira, while Ghogha blow from the North (N) direction.

126%
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Figure 5: Windrose diagram of Hazira
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Figure 6: Windrose diagram of Ghogha
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2.7 Monitoring of DG stack emissions
DG sets at the Deendayal Port Authority (DPA) are generally utilized as a secondary power
source. The sampling and monitoring of the DG stack emissions were carried out at Hazira

and Ghogha. The monitoring cycle was once a month. Sampling details of the locations

are mentioned in Table 18.

Table 18: Result of DG stack emissions

Location Location
Code Code
St parameters | Unit | PGSet (DG-H) (DG-G)
No. standards -
Sampling Date
13-02-2026 06-03-2026
1. Suspended
Particulate Matter | mg/Nm? 150 113 118
(SPM)
2. SO2 PPM 100 N.D. N.D.
3. NOx PPM 50 41 29
4. Cco % - 0.0012 0.0015
5. COz % - 1.23 1.40
Note: DG stack emission monitoring at the Dahej site could not be conducted due to the
unavailability of electricity for the entire month.

N.D. — Not detected

Observations:

The results of DG stack emissions for Hazira and Ghogha are compared with the DG set

standards and found to be within the prescribed limit for SPM, SO, and NOx.
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ANNEXURE-I: Meteorological monitoring data
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GEMI'

Gujarat Environment Management Institute (GEMI)

(An Autonomous Institute of Government of Gujarat)

HEAD OFFICE
“GEMI Bhavan”, Plot No. B 246 & 247, Electronic Estate, GIDC, Sector 25,
Gandhinagar, Gujarat 382024

LABORATORY
Plot No. B-64, Electronic Estate GIDC, Sector-25, Gandhinagar-382025

075 23240764 www.gemi.gujarat.gov.in
info-gemi@gujarat.gov.in -gemi-gujarat.gov.1
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