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EG/WK/4751 (CCA Renewal)/ qL Date: l‘]/07/2024

To,

The Member Secretary

Gujarat Pollution Control Board
paryavaran Bhavan,

Sector 10A, Gandhinagar - 382010

Sub: Submission of Environmental statement in format form V for the financial year 2022-23 reg.
(Detailed Consent Order issued by GPCB vide letter no. GPCB/CCA-Kutch-812/(5)/1D -
28494/581914 dated 22/01/2021 - Consent no. AWH - 110594 & CCA amendment Order — WH-

130995).

Ref.: 1) KPT letter no. MR/GN/1527(Part 1)/535 dated 16/6/2012

2) KPT letter no. MR/GN/1527(Part 1)/2011 dated 20/5/2013

3) KPT letter no. MR/GN/1527(Part 1)/337 dated 17/05/2014

4) KPT letter no. MR/GN/1527/ (Part I)/dated 27/04/2015

5) KPT letter no. EG/WK/EMC/CCA (Part 11)/218 dated 27/6/2016

6) KPT letter no. EG/WK/EMC/CCA (Part I1)/214 dated 19/6/2017

7) DPT letter no. EG/WK/EMC/CCA (Part 11)/294 dated 13/6/2018

8) DPT letter no. EG/WK/EMC/CCA (Part II) dated 27/5/2019

9) DPT letter no. EG/WK/4751 (CCA Renewal) dated 22/5/2020

10) DPT letter no. EG/WK/4751 (CCA Renewal)/14 dated (30)04/(4)5/2021
11) DPA letter no. EG/WK/4751 (CCA Renewal)/132 dated 06/07/2022
12) DPA letter no. EG/WK/4751 (CCA Renewal)/326 dated 19/06/2023

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

In this connection, it is to state that, the Deendayal Port Authority had obtained
Renewal of Consolidated Consent & Authorization from the GPCB vide order no. AWH -
110594 dated 22/01/2021 valid up to 21/07/2025 for Port Area of Deendayal Port Authority
and subsequently, the GPCB had issued correction in consent vide order dated 09/04/2021.
Afterward, DPA has also obtained amendment in Consent Order from the GPCB vide order
dated 11/01/2024 (CCA Amendment - WH-130995) (Copy attached as Annexure I).

In this regard, as per statutory requirement, the DPA has regularly submitted Annual
Returns (as mentioned in reference above) in format Form V to the GPCB.

Now please find the enclosed herewith Environmental Statement in Form V for the
year 2023-24 as Annexure II,

This is for kind information and record please.

Yours faithfull;‘g/
,M/’_
TH (7)o
Dy. Chief Engineer & EMC (I/C)
Deendayal Port Authority

Encl : As above



" GUJARAT POLLUTION CONTROL BOARD
PARYAVARAN BHAVAN, SECTOR 10-A,
il GANDHINAGAR - 382010,
‘G‘PC'{ (T) 079-23232152
CCA-Amendment
(WH-130995)
No. PC/CCA-KUTCH- 812(6)/ GPCB 1D-28494/ Date: /01/2024
To,

M/s. Kandla Port Trust,

At Kandla, A.O Building Gandhidham,
Tal: Gandhidham,

Dist: Kutch - 370 201.

SUB: Amendment in the consolidated consent & Authorization of the Board.
REF: 1) CCA issued by this office vide order no- AWH- 110594 dated 22/01/2021 valid up

to 21/07/2025.
2) Your CCA Amendment Application Inward D No.277270 dated 23/05/2023.

In exercise of the power conferred under section-25 of the Water (Prevention and
Control of Pollution) Act-1974, under section-21 of the Air (Prevention and Control of
Poliution)-1981 and Authorization under rule 6(2) of the Hazardous And Other Waste
(Management and Transboundary) Rules, 2016 & framed under the Environment
(Protection) Act-1986, The Board has granted CCA vide order No. AWH- 110594 issued
vide order dated 22/01/2021 valid up to 21/07/2025.

The Board has right to review and amend the conditions of the said CCA and its amendment
orders. Now, considering your application for CCA amendment inward ID No.277270 dated
23/05/2023, the said CCA order is amended as below:

1. The order shall be read as CCA amendment Order No.: WH- 130995 Date of Issue:
14/12/2023, valid up to 21/07/2025.

SUBJECT TO THE FOLLOWING SPECIFIC CONDITIONS:

1. There shall be no change in existing production and its capacity, raw materials
consumption, fuel consumption, flue gas emission & process gas emission, due to
CCA Amendment.

2. Industry shali not carry out any activity which may attract the applicability of EIA
notification-2006 & its amendment.

3. No ground water shall be withdrawal without prior permission from CGWA as per
Hon'ble NGT order.

4. Unit shall obtain fresh water from valid source have permission of the competent
authority.

5. Industry shall manage Solid Wastes generated from industrial activities as per Solid
Waste Management Rules-2016 (solid waste as defined in Rule-3(46)).

6. Industry shall.renew Public Liability Insurance Policy time to time & submit a copy of
the same to this office.

7. Industry shall comply with circular of the Board dated 27/08/2021 regarding retrofitting
of emission control/ equipment in D.G. Set of capacity 125 KVA and above as per
system & procedure for emission compliance testing of Retrofit Emission Control
Devices (RECD) for D.G. Set issued by CPCB dated 01/02/2022 at the earliest and

submit compliance.
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2. The condition no. 3 of the said CCA is amended as below:
3. CONDITION UNDER THE WATER ACT:

3.1 Water Source: - GWIL.

3.2 There shall be no industrial water consumption & waste water generation from
manufacturing process & other ancillary operation.

3.3 The quantity of domestic water consumption shall be decreased from 1300 KL/Day to
3000 KL/Day, due to CCA-Amendment.

3.4 The quantity of domestic waste water shall not exceed 800 KL/Day.

3.5 Sewage shall be treated separately to conform to the following standards as per
Hon.ble NGT order in the matter of OA No.1069/2018 dated 30/04/2019

PARAMETERS GPCB NORMS

pH 55-9.0

Biochemical Oxygen Demand (BOD) |10 mg/L

Total suspended solids (TSS) 20 mg/L

Chemical Oxygen Demand (COD) 50 mg/L

Nitrogen —Total 10 mg/L

Phosphorous-Total 1.0 mg/L

(for discharge into Ponds, Lakes)

Fecal Coliform Desirable-100 MPN/100m|
Permissible -230 MPN/100 m!

3.6 Treated domestic effiuent conforming to above standard shall be discharged on land
for gardening and piantation purpose within premises.

3.7 Industry shall provide fixed pipeline network with flow meter for even distribution of
treated domestic effluent and maintain its record. .
3.8 Disposal system for storm water shall be provided separately. In no circumstances

storm water shall be mixed with the industrial effluent.

3. The condition no. 5.1 & 5.2 of the said CCA is amended as below:

5.1 Authorization order no. WH-130995 Date of issue: 14/12/2023.

5.2 Mis. Kandla Port Trust is hereby granted an authorization based on the enclosed
signed inspection report for generation, collection, treatment, storage, transport of
hazardous waste on the premises situated at Kandia, A.O Building Gandhidham,
Tal: Gandhidham, Dist: Kutch:;

Sr. | Waste Quantity per Annum Schedule | Facility
No. Existing | After CCA- | &Category
Amendment
Used or Spent Collection, storage,
Qil 1-5.1 transportation and
1 1125 MT 4250 MT disposal by selling
out to registered
recycler,
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GUJARAT POLLUTION CONTROL BOARD

PARYAVARAN BHAVAN, SECTOR 10-A,
NN
‘\"; GANDHINAGAR - 382010,
GPCB (T) 079-23232152
Residue Collection, storage,
Containing Qil transportation  and
2. &4:4'43 8500 MT [-5.2 disposal by selling
out to registered
recycler.

4. Rest of conditions of Consolidated Consent & Authorization (CC&A) order No: AWH-
110594 issued vide this office letter no. GPCB/CCA-KUTCH-812(5)/ID: 28494/581914

dated 22/01/2021 shall remain unchanged and industry shall comply with the same
judicially.

~ For and on behalf of
GUJARAT POLLUTION CONTROL BOARD

&%

(T. C. Patel)
Unit Head
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Annexure 1II

Environmental Statement (Form V)
For Deendayal Port Authority, Kandla
For the FY @ 2023-2024



“"FORM-V”
(See rule -14)

From:

Deendayal Port Authority,
Administrative Office Building,

Post Box No.: 50, Gandhidham,

Dist.: Kutch - 370 207. Gujarat State.
Tel No.: O: 02836-220038

Fax No.: 02836-220050

To,

The Member Secretary,

Gujarat Pollution Control Board,
Paryavaran Bhavan, Sector - 10A,
Gandhinagar - 382043

Environmental statement for the financial year ending the 315t March, 2024

“PART-A"

1) Name and Address of the owner/occupier of the industry or process

> NAME : | Shree V Raveendra Reddy
Chief Engineer
> ADDRESS : | Deendayal Port Authority

Administrative Office Building,

Post Box No.: 50, Gandhidham,

Dist.: Kutch — 370 207. Gujarat State. Tel
No.: O: 02836-220038

Fax No.: 02836-220050

» Industry Category : | Major port Authority under the
Primary — (STC code) administrative control of Ministry of Ministry

of Ports, Shipping and waterways, GOI
Secondary - (STC code)

> Year of Establishment : | 8th April 1955

> Date of the last Environment . | 27% June, 2016
audit report submitted




“PART-B”

WATER AND RAW MATERIAL CONSUMPTION

Sr.No. WATER CONSUMPTION KLD
1. Process
2. Cooling 1573
3. Domestic Purpose

Total water consumption for the period from April 2023 to March 2024 was
574086 KL hence, average water consumption for per day - 1573 KLD

I. Water Consumption

Sr. Name of Process Water Consumption per unit of products
No. Products output
During the current During the current
financial year 2022-23 financial year 2023-24
01. | Dry Cargo
Handling
02. | Liquid Cargo 137.5 MT 132.37 MT
Handling

Deendayal Port Authority has only loading & unloading activities for dry cargo and
liquid cargo. Hence consumption of process water consumption per unit of output
with respective to production is not applicable.

During FY 2023-24 Total Cargo Handled is

132.37 MMTPA

However, Details of the Domestic water consumption for the financial year 2023-24
please refer Annexure-A

II. Raw material Consumption

Sr.No. | Name of | Name of | Consumption of Raw material per unit of
Raw Products | output
Material
During the current | During the current
financial year financial year 2023-24
2022-23
1. Deendayal Port Authority has only loading & unloading activities for dry

cargo and liquid cargo. Hence consumption of raw material per unit of
output with respective to production is not applicable




“PART-C”

POLLUTION DISCHARGED TO ENVIRONMENT/UNIT OF OUTPUT
(PARAMETERS AS SPECIFIED IN THE CONSENT)

Pollutant | Quantity of Concentration of % of Variation from
Pollutant Pollution in Discharge | prescribed standard
Discharged (mass/volume) with reasons
(mass/day)

Please Refer Annexure -B for Environmental Monitoring Reports of

Ambient Air Quality Monitoring
Drinking Water Quality Monitoring
Marine Water Monitoring

Noise Level Monitoring

“PART-D”
HAZARDOUS WASTE

[AS SPECIFIED UNDER HAZARDOUS WASTE (MANAGEMNET AND
HANDLING) RULES -1989 & AMENDMENT RULES -2008]

Containing Qil

Sr.No. | Hazardous Waste | Total Quantity in MT/Year
During the current During the current
financial year 2022-23 | financial year 2023-24
1. 5.1- Used Spent Oil 4578.79 2431.39
2 5.2- Waste Residue 9157.58 7294.17

Details of Hazardous Waste generated during the financial year 2022-23
please refer Annexure-C

Q

From Process: NA

From Pollution Control facility: NA




“PART-E”
SOLID WASTE

Sr.No. Solid Waste Total Quantity in MT/year
During the current During the
financial year current financial
2022-23 year 2023-24

1. From Process Nil Nil

2. From pollution Control Nil Nil
Facility

a. Quantity Recycled or Nil Nil
Reutilized within the unit

b. | Sold Nil Nil

C. Disposed Off 2473.19 MT 2572.94

Details of Solid Waste (Non-Hazardous Waste) generated during the financial
year 2023-24 please refer Annexure-C




“PART-F”

PLEASE SPECIFY THE CHARACTERISTICS (IN TERMS OF CONCENTRATION AND
QUANTUM) OF HAZARDOUS AS WELL AS SOLID WASTES AND INDICATE
DISPOSAL PRACTICE ADOPTED FOR BOTH THESE CATEGORIES OF WASTES.

Hazardous Waste:

Companies authorized by Central Pollution Control Board (CPCB) and State Pollution
Control Board (SPCB) have been awarded the work of collection, transporting and
disposal of hazardous Waste by the Deendayal Port Authority. The same will be hand
over to authorize parties for further Treatment & disposal.

Solid Waste:

Garbage facility is provided as per MARPOL Act 73/78 to the vessel berthed at
Deendayal Port Authority. Companies authorized by Central Pollution Control Board
(CPCB) and State Pollution Control Board (SPCB) have been awarded the work of
collection, transporting and disposal of solid waste by the Deendayal Port Authority. The
same will be hand over to authorize parties for further treatment and disposal.

“PART-G”

IMPACT OF THE POLLUTION ABATEMENT MEASURES TAKEN ON
CONSERVATION OF NATURAL RESOURCES AND ON THE COST OF
PRODUCTION.

DPA has awarded the work of “Preparing and Monitoring of Environmental monitoring
and management plan for Deendayal Port Authority Kandla and Vadinar to Gujarat
Environment Management Institute (GEMI), Gandhinagar (An autonomous Institute of
Government of Gujarat).

Further for Pollution Abatement measures taken for Conservation of Natural Resources
DPA appointed renowned agency i.e M/s. GUIDE, Bhuj for the following work.

1. Regular Monitoring of Mangrove Plantation.

2. Preparation of detailed marine Biodiversity management plan for the impact
of the project activities as per the requirement of EC & CRZ Clearance
accorded by the MoEF&CC, GOI for the project “Creation of water front
facilities (Oil jetties 8,9,10,11) and development of land of area 554 acres for
associated facilities for storage at old Kandla, Gandhidham, kutch, Gujarat by
M/s Deendayal Port Authority”

3. Regular monitoring of marine ecology in and around the Deendayal Port
Authority area and continuous monitoring programme covering all season on
various aspects of the coastal environ covering physico-chemical parameters
of marine sediments samples coupled with biological indices, as per the
requirement of EC & CRZ clearance accorded by the MoEF&CC,GOI to the
various projects of the Deendayal port Authority.

4, Study on dredged material for presence of contaminant as per EC and CRZ
clearance accorded by the MoOEF&CC, GOI dated 19/12/2016 - specific
condition vii



“PART-H”

ADDITIONAL MEASURES / INVESTMENT PROPOSAL FOR ENVIRONMENTAL
PROTECTION INCLUDING ABATEMENT OF POLLUTION, PREVENTION OF
POLLUTION

The allocation made under the scheme of “Environmental Services & Clearance
there of other related Expenditure” during BE 2024-2025 is Rs. 657 Lakhs

“PART-I”

ANY OTHER PARTICULAR FOR IMPROVING THE QUALITY OF THE
ENVIRONMENT

@®

. DPA is ISO 14001:2015 certified port for “Providing port facility and related

maritime services for vessel and Cargo handling including storage

DPA has appointed M/s GEMI, Gandhinagar for the work “Making Deendayal
Port a Green Port- Intended Sustainable Development under the Green Port
Initiatives”. M/s GEMI, Gandhinagar had submitted the Final Report on
10/03/2021

DPA has accorded the work of Afforestation project in Deendayal Port Area to
Forest Department, GoG which includes plantation and maintenance work of
1100 plants per ha.

DPA has accorded the work of green belt development in Deendayal port
Authority and its Surrounding areas charcoal site to GUIDE for the plantation
of 5000 saplings of suitable species.

DPA has planted 7500 trees in Deendayal port trust area during the year
2014-15 6000 trees during financial year 2016-17 and the same has been
regularly maintained.

DPA has planted 4000 trees at A.O building, Gopalpuri residential colony and
along the road side at Kandla. Further, approximately 885 no. of trees have
been planted since September 2015 onwards.

Continuous water sprinkling has been carried out on the top of the heap of
coal, at regular intervals to prevent dusting, fire and smoke. DPA already
installed sprinkling system inside Cargo Jetty area for coal dust suppression
in coal yard (40 Ha. Area) at the cost of Rs. 14.44 crores.

DPA has installed Mist Canon at the Port area to minimize the coal dust.
Deendayal port Authority (traffic department) issued a Circular (SOP) to the
trade with regard to control of dust pollution arising out of coal handling and
ensuring safety in coal handling. In case of any violations of SOP, provision of
impose of penalty of Rs. 10000/- has been made and if violation is repeated
thrice, the same will lead to ban of concerned party into port area. The DPA is
taking all the measures to reduce coal dust by implementing the coal
handling guidelines through port users.

10.All trucks before leaving the storage yard have been covered with tarpaulin

and also trucks are also not over loaded as well as there is no spillage during
transportation and there is adequate space for movement of vehicles at the
surrounding area.

11.DPA has constantly improving the house keeping in the dry cargo storage

yard and nearby approved areas leading to roads. Adequate steps under the



provisions of air prevention and control of pollution Act 1981, Environmental
Protection Act 1986 are taken.

12.DPA commissioned STP of capacity 1.5 MLD for treatment of domestic waste
water for entire DPA area. (Details of domestic waste water generation is
attached herewith as Annexure D)

13.Deendayal Port Authority had carried out mangrove plantation in an area of
1600 ha. through various government agencies like Gujarat Ecology
Commission, State Forest Department.

14.It is also relevant to mention here that, DPA entrusted work to Forest
Department, GoG (Social Forestry Division, Bhuj) during August, 2019 for
green belt development in and around port area 31.942 hectares (approx.
35200 plants at various locations) at a cost of Rs. 352.32 lakhs.

15.DPA is involved in various CER activities like providing the proper sanitation
and development of better roads for connectivity

16.DPA is managing its plastic waste as per Plastic Waste Management Rules -
2016 and amendments made therein. In order to strictly implement the said
rules, DPT had issued a circular regarding plastic waste minimization, source
segregation, recycling etc. vide its Circular no. EG/WK/4751/Part 243(A)
dated 03/09/2021

17.DPA has entrusted the work to GEMI, Gandhinagar for “Preparation of Plan for
Management of Plastic Waste, Solid Waste, C&D Waste, E-waste, Hazardous
Waste including Bio-medical Waste and Non-hazardous waste in the
Deendayal Port Authority Area

18.DPA has assigned the work to TERI, New Delhi for “Transition of Business
Operations to Water Neutrality — Water Neutrality of Deendayal Port, Kandla
(Phase I- Study and assessment)

19.Recently, DPA has entrusted the work to GEMI, Gandhinagar for “Study of
CO:2 Emission Estimation and Reduction Strategy under Maritime India Vision
2030.

20.Initiative for Installation of Continuous Ambient Air Quality Monitoring System
(CAAQMS) for monitoring of Air quality is under process.



Statement Showing the quantity of water consumed from GWSSB from
| April 2023 to March 2024

Sr.No. Month Total Quantity
Consumed in KL
1, April 2023 47342.47
' 2, May 2023 48920.55
3 _June2023 | = 4734200
4. _July2023 | 48920.55
5. ~August 2023 48920.55
6. September 2023 59980.00
7. | October 2023 B 48680.00
8. _November 2023 | 57820.00 |
_9, December 2023 52100.00
10, January 2024 45566.00
11, February 2024 30884.00
12, March 2024 37610.00

XEN-(PL)




Environmental Monitoring Annual Repor—
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© Gujarat Environment Management Institute (GEMI)

All rights reserved. This “Environment Monitoring Report (April 2023-March 2024)” is prepared as a part of the project
“Preparing and monitoring of Environmental monitoring and Management plan for Deendayal Port Authority at Kandla
and Vadinar for a period of 3 years”. No part of this report may be reproduced, distributed or transmitted, in any form or
by any means, electronic, mechanical, photocopying, recording or otherwise, without the prior permission of Director,
Gujarat Environment Management Institute (GEMI).

Disclaimer:

Gujarat Environment Management Institute (GEMI) has taken all reasonable precautions in the preparation of this report.
The data presented in this report have been collected as per the relevant Standard Operating Procedures, Protocols and
Guidelines. GEMI believes that the information and facts presented in the report are accurate as on the date it was written.
However, it is impossible to dismiss absolutely, the possibility of errors or omissions. GEMI therefore specifically disclaims
any liability resulting from the use or application of the information contained in this report. The information is not
intended to serve as legal advice related to the individual situation.
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About this Document

Gujarat Environment Management Institute (GEMI) has been assigned with the work
of “Preparing and monitoring of Environmental monitoring and Management plan for
Deendayal Port Authority (DPA) at Kandla and Vadinar for a period of 3 years” by
DPA, Kandla. Under the said project the report titled “Environment Monitoring Annual
Report (Monitoring Period: April 2023 - March 2024)” is prepared.

* Name of the Report: Environment Monitoring Report (Monitoring Period April 2023-
March 2024)

* Date of Issue: 26/06/2024
* Version: 1.0

« Report Ref.: GEMI/DPA /782(2)(3)/2024-25/103
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1.1

1.2

1.3

Introduction

Kandla Port, also known as the Deendayal Port is a seaport in Kachchh District near the
city of Gandhidham in Gujarat state in western India. Located on the Gulf of Kachchh,
it is one of major ports on the western coast, and is located at 256 nautical miles
southeast of the Port of Karachi in Pakistan and over 430 nautical miles north-
northwest of the Port of Mumbai (Bombay). It is the largest port of India by volume of
cargo handled. Deendayal Port’s journey began in 1931 with the construction of RCC
Jetty by Maharao Khengarji. Kandla was constructed in the 1950s as the chief seaport
serving western India, after the independence of India. On 31st March 2016, Deendayal
Port created history by handling 100 MMT cargo in a year and became the first Major
Port to achieve this milestone. Deendayal Port Authority (DPA), India’s busiest major
port in recent years, is gearing up to add substantial cargo handling capacity with
private sector participation. DPA has created new record by handling 137 MMTPA (at
Kandla and Vadinar) during the financial year 2022-23. The DPA had commissioned
the Off-shore Oil Terminal facilities at Vadinar in the year 1978, for which M/s. Indian
Oil Corporation Limited (IOCL) provided Single Bouy Mooring (SBM) system, with a
capacity of 54 MMTPA. Further, significant Quantum of infrastructural upgradation
has been carried out & excellent maritime infrastructure has been created at Vadinar
for the 32 MMTPA Essar Oil Refinery in Jamnagar District.

Green Ports Initiative

DPA is committed to sustainable development and adequate measures are being taken
to maintain the Environmental well-being of the Port and its surrounding environs.
Weighing in the environmental perspective for sustained growth, the Ministry of
Shipping had started, Project Green Ports” which will help in making the Major Ports
across India cleaner and greener. “Project Green Ports” will have two verticals - one is
“Green Ports Initiatives” related to environmental issues and second is “Swachh Bharat
Abhiyaan”.

The Green Port Initiatives include twelve initiatives such as preparation and monitoring
plan, acquiring equipment required for monitoring environmental pollution, acquiring
dust suppression system, setting up of sewage/waste water treatment plants/ garbage
disposal plant, setting up Green Cover area, projects for energy generation from
renewable energy sources, completion of shortfalls of Oil Spill Response (OSR) facilities
(Tier-I), prohibition of disposal of almost all kind of garbage at sea, improving the
quality of harbour wastes etc.

DPA had also appointed GEMI as an Advisor for “Making Deendayal Port a Green
Port-Intended Sustainable Development under the Green Port Initiatives. DPA has also
signed MoU with Gujarat Forest Department in August 2019 for Green Belt
Development in an area of 31.942 Ha of land owned by DPA. The plantation is being
carried out by the Social Forestry division of Kachchh.

Importance of Environmental monitoring and management plan (EMMP)

Port activities can cause deterioration of air and marine water quality in the
surrounding areas due to multifarious activities. The pollution problems usually
caused by port and harbour activities can be categorized as follows:

1. Air pollutant emissions due to ship emissions, loading and unloading activities,

construction emission and emissions due to vehicular movement.
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2. Coastal habitats may be destroyed and navigational channels silted due to causeway
construction and land reclamation.

3. Deterioration of surface water quality may occur during both the construction and
operation phases.

4. Harbour operations may produce sewage, bilge wastes, solid waste and leakage of
harmful materials both from shore and ships.

5. Human and fish health may be affected by contamination of coastal water due to
urban effluent discharge.

6. Oil pollution is one of the major environmental hazards resulting from port/harbour
and shipping operations. This includes bilge oil released from commercial ships
handling non-oil cargo as well as the more common threat from oil tankers.

7. Unregulated mariculture activities in the port and harbour areas may threaten
navigation safety.

Hence, for the determination of levels of pollution, identification of pollution sources,
control and disposal of waste from various point and non-point sources and for
prediction of pollution levels for future, regular monitoring and assessment are
required during the entire construction and operation phase of a major port. As per the
Ministry of Environment, Forest and Climate Change (MoEF&CC), The Environmental
Management Plan (EMP) is required to ensure sustainable development in the area
surrounding the project. Hence, it needs to be an all encompasses plan consist of all
mitigation measures for each item wise activity to be undertaken during the
construction, operation and the entire life cycle to minimize adverse environmental
impacts resulting from the activities of the project. for formulation, implementation and
monitoring of environmental protection measures during and after commissioning of
projects. The plan should indicate the details of various measures are taken and
proposed to be taken for appropriate management of the environment of Deendayal
Port Authority.

It identifies the principles, approach, procedures and methods that will be used to
control and minimize the environmental and social impacts of operational activities
associated with the port. An EMP is a required part of environmental impact assessment
of a new port project but could also be evolved for existing ports. It is useful not only
during the construction and operational phases of the new port but also for operation of
existing ports to ensure the effectiveness of the mitigation measures implemented and
to further provide guidance as to the most appropriate way of dealing with any
unforeseen impacts.

It is extremely essential that port and harbour projects should have an Environmental
Monitoring and Management Plan (EMMP), which incorporates monitoring of Ambient
Air, Drinking Water, Noise, Soil, Marine (water, sediment, ecology) quality along with
the collection of online meteorological data throughout the duration of the project.

To ensure the effective implementation of the EMP and weigh the efficiency of the
mitigation measures, it is essential to undertake environmental monitoring both during
construction and operation period. In view of the above, Gujarat Environment
Management Institute (GEMI) has been awarded with the work “Preparing and
Monitoring of Environmental Monitoring and Management Plan for Deendayal Port
Authority at Kandla and Vadinar for a period of 3 years” vide letter No.
EG/WK/EMC/1023/2011/111/239 dated: 15/02/2023 by DPA.
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1.4

This document presents the Environmental Monitoring Report (EMR) for Kandla and
Vadinar for the environmental monitoring done during the period from April 2023-
March 2024.

Objectives and scope of the Study

In line with the work order, the key objective of the study is to carry out the
Environmental Monitoring and preparation the Management Plan for Kandla and
Vadinar for a period of 3 years". Under the project, Environmental monitoring refers to
systematic monthly monitoring and assessment of ambient air, water (drinking and
surface), soil, sediment, noise and ecology in order to monitor the performance and
implementation of a project in compliance with Environmental quality standards
and/or applicable Statutory norms.

The scope of work includes not limited to following:

1. To review the locations/stations of Ambient Air, Ambient Noise, drinking water,
and Marine Water, Soil and Sediments monitoring within the impacted region in-
and-around DPA establishment, in view of the developmental projects.

2. To assess the Ambient Air quality, quality at 6 stations at Kandla and 2 at Vadinar
in terms of gases and particulate matter.

3. To assess the DG stack emissions (gases and particulate matter).

4. To assess Drinking water quality at twenty locations (18 at Kandla and 2 at
Vadinar) in terms of Physical, Chemical and Biological parameters viz., Color,
Odor, turbidity, conductivity, pH, Total Dissolved Solids, chlorides, Hardness, total
iron, sulphate, NHs, PO,, and bacterial count on a monthly basis.

5. To assess the Marine water quality in terms of aquatic Flora and Fauna and
Sediment quality in terms of benthic flora and fauna.

6. To assess Marine Water Quality and sediment in term of physical and chemical
parameter.

7. To assess the trends of water quality in terms of Marine ecology by comparing the
data collected over a specified time period.

8. Weekly sample collection and analysis of inlet & Outlet points of the Sewage
Treatment Plant (STP) to check the water quality being discharged by DPA as per
the CC&A.

9. Carrying out monthly Noise monitoring; twice a day at the representative stations
for a period of 24 hours.

10. Meteorological parameters are very important from air pollution point of view,
hence precise and continuous data collection is of wutmost importance.
Meteorological data on wind speed, wind direction, temperature, relative humidity,
solar radiation and rainfall shall be collected from one permanent station at DPA,
Kandla and one permanent station at Vadinar.

11. To suggest mitigation measures, based on the findings of this study and also check
compliance with Environmental quality standards, Green Port Initiatives, MIV
2030, and any applicable Statutory Compliance.

12. To recommend Environment Management Plans based on Monitoring programme
and findings of the study.
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2.1 Study Area

Under the study, the locations specified by Deendayal Port Authority for the areas of Kandla
and Vadinar would be monitored. The details of the study area as follows:

a. Kandla

Deendayal Port (Erstwhile Kandla Port) is one of the twelve major ports in India and is
located on the West Coast of India, in the Gulf of Kutch at 23001'N and 70013'E in Gujarat.
The Major Port Authorities Act 2021 is the governing statute for Administration of Major
Ports, under which, Deendayal Port Trust (DPT) has become Deendayal Port Authority
(DPA). At Kandla, DPA has sixteen (16) cargo berths for handling various types of Dry Bulk
Cargo viz, fertilizer, food grains, Coal, sulphur, etc.

¢ Climatic conditions of Kandla

Kandla has a semi-desert climate. Temperature varies from 25°C to 44°C during summer
and 10°C to 25°C during winter. The average annual temperature is 24.8 °C. The average
rainfall is 410 mm, most of which occurs during the monsoon from the months of June-to-
September.

b. Vadinar

Vadinar is a small coastal town located in Devbhumi Dwarka district of the Gujarat state in
India located at coordinates 22° 27' 16.20" N - 069° 40' 30.01”. DPA had commissioned the
Off Shore Oil Terminal (OOT) facilities at Vadinar in the year 1978, for which M/s. Indian
Oil Corporation Limited (IOCL) provided Single Bouy Mooring (SBM) system, with a
capacity of 54 MMTPA. The OOT of the DPA contributes in a large way to the total earnings
of this port. Vadinar is now notable due to the presence of two refineries-one promoted by
Reliance Industries and Essar Oil Ltd.

DPA also handled 43.30 MMT at Vadinar (which includes transhipment), the containerized
cargo crossed 4.50 lakh TEU, grossing a total of 100 MMT overall. Major commodities
handled by the Deendayal Port are Crude Oil, Petroleum product, Coal, Salt, Edible Oil,
Fertilizer, etc.

¢ Climatic conditions of Vadinar

Vadinar has a hot semi-arid climate. The summer season lasts from March-to-May and is
extremely hot, humid, but dry. The climatic conditions in Vadinar are quite similar to that
recorded in its district head quarter i.e., Jamnagar. The annual mean temperature is 26.7 °C.
Rainy season with extremely erratic monsoonal rainfall that averages around 630
millimetres. The winter season is from October-to-February remains hot during the day but
has negligible rainfall, low humidity and cool nights.

The Kandla and Vadinar port have been depicted in the Map 1 & 2 as follows:
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2.2 Environmental Monitoring at Kandla and Vadinar

Regular monitoring of environmental parameters is of immense importance to assess the
status of environment during project operation. With the knowledge of baseline conditions,
the monitoring programme will serve as an indicator for identifying any deterioration in
environmental conditions, thereby assist in recommending suitable mitigatory steps in time
to safeguard the environment. Monitoring is as important as that of control of pollution
since the efficiency of control measures can only be determined by a well-defined
monitoring program. Environmental Monitoring is vital for monitoring the environmental
status of the port for sustainable development. The list of main elements for which
Environmental monitoring is to be carried out have been mentioned below:

e Meteorology
e Ambient Air

e DG Stack
e Noise
e Soil

e Drinking Water

e Sewage Treatment Plant
e Marine (Surface) water
e Marine Sediments

e Marine Ecology

GEMI has been entrusted by DPA to carry out the monitoring of the various aforementioned
environmental aspects at the port, so as to verify effectiveness of prevailing Environment
Management plan, if it confirms to the statutory and/or legal compliance; and identify any
unexpected changes. Standard methods and procedures have been strictly adhered to in the
course of this study. QA/QC procedures were strictly followed which covers all aspects of
the study, and includes sample collection, handling, laboratory analyses, data coding,
statistical analyses, interpretation and communication of results. The analysis was carried
out in GEMI's NABL/MOoEF accredited/recognized laboratory.

Methodology adopted for the study

Methodology is a strictly defined combination of practices, methods and processes to plan,
develop and control a project along the continuous process of its implementation and
successful completion. The aim of the project management methodology is to allow the
control of whole process of management through effective decision-making and problem
solving. The methodology adopted for the present study is shown in Figure 1 as given
below:
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[ Monthly Sampling and monitoring at DPA sites as per the scope of work ]

b b o
[ Semotiog ant Monitoring e andia | e
—»| Meteorology (1 Station) —»| Meteorology (1 Station)
> Ambient Air (6 Locations) _>' Ambient Air (2 Locations)
—> ' BESEESIREG S tuon) ] —»| DG Stack (1 Location)
—» | Noise (10 Locations) | Noise (3 Locations)
7| Soil (4 Locations) _}V Soil (2 Locations) ]
— | Drinking Water (18 Locations) _,[ Drinking Water (2 Locations)
—» | STP (2 Locations) _>[ STP (1 Locations)
—» | Marine Water (6 Locations) —ﬂ Marine Water (2 Locations)
—»[ Marine Sediment (6 Locations) ] 4>[ Marine Sediment (2 locations)
_.p[ Marine Ecology (6 Locations) ] _>[ Marine Ecology (2 Locations)
o2
Analysis in NABL accredited GEMI’s Laboratory, Gandhinagar ]
==
[ Submission of Monthly Environmental Monitoring Report ]
EoX

[ Submission of Environmental Monitoring and Management Plan Annually ]

Figure 1: Methodology flow chart

The details of various sectors of Environment monitoring are described in subsequent
chapters.
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3.1 Meteorology Monitoring

Meteorological conditions play a crucial role in dispersion of air pollutants as well as in
environmental pollution studies particularly in pollutant transport irrespective of their entry
into the environment. The wind speed and direction play a major role in dispersion of
environment pollutants. In order to determine the prevailing micro-meteorological
conditions at the project site an Automatic Weather Monitoring Stations (AWS) of
Envirotech make (Model: WM280) were installed at both the sites of Kandla and Vadinar at
10 m above the ground. The details of the AWS installed have been mentioned in Table 1 as
follows:

Table 1: Details of Automatic Weather Station
Location

Code Location Name Latitude Longitude
Environment
1. Kandla AWS-1 e 23.00996N 70.22175E
2. Vadinar = AWS-2 Canteen Area 22.39994N 69.716608E

Methodology:

During the study, a continuous automatic weather monitoring station was installed at both
the sites to record climatological parameters such as Wind speed, Wind Direction, Relative
Humidity, Solar Radiation, Rainfall and Temperature to establish general meteorological
regime of the study area. The methodology adopted for monitoring meteorological data
shall be as per the standard norms laid down by Bureau of Indian Standards (BIS) and the
India Meteorological Department (IMD). The details of Automatic Weather Monitoring
Station have been mentioned in Table 2.

Table 2: Automatic Weather Monitoring Station details

Sr. Details of Meteorological Unit of Instrument Frequency
o. Data Measurement

N
1 Wind Direction degree
. Automatic
2 Wind Speed Km/hr Weather
3. Rainfall mm/hr g/t[o?itoring Hourly
4 Relative Humidity % RH ahon Average
= (Envirotech
5 Temperature C WM280)
6 Solar Radiation W/m?

Monitoring Frequency:

The Meteorological parameters were recorded at an interval of 1 hour in a day for the period
of April 2023 to March 2024 and the average value for all the Meteorological parameters
were summarized for the sampling period of at both the observatory site.
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Weather Station at Kandla

Weather Station at Vadinar

Figure 2: Photographs of Automatic Weather Monitoring Station at Kandla and Vadinar
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3.2 Results and discussion

The summary of hourly climatological observations recorded at Kandla and Vadinar during the monitoring period of April 2023 to March
2024, with respect to significant parameters has been mentioned in Table 3 as follows:

Table 3: Meteorological data for Kandla and Vadinar

Details of Micro-meteorological data at Kandla Observatory

: . ] 8
Monitoring Period Wind Speed (Km/h) Temperature (°C) Relative humidity (%o) Ran(i);atniron Wind lzi)rection Rainfall (mm)
Max. Min Avg. Max. Min Avg. Max. Min Avg. (W/m?)
April-May 23 27.02 1.54 8.78 32.21 30.4 31.31 64.12 61.07 57.76 105.42 SSE 0.05
May-June 23 48.85 3.07 12.94 32.64 31.23 31.93 70.33 65.93 68.17 90.14 N & N.N.W 0.37
June- July 23 38.99 1.23 9.71 31.54 30.27 30.89 76.32 72.43 74.47 67.76 EW.E & WS W 3.56
July-Aug 23 354 1.47 7.67 30.51 29.32 29.91 77.72 73.87 75.78 57.4 WSW 14.94
Aug-Sep 23 37.52 0.63 6.55 48.44 30.33 38.43 84.57 69.18 75.59 73.28 W.SW 21.89
Sep- Oct 23 20.36 0.16 475 31.01 29.66 30.32 71.62 66.85 69.32 74.08 WSW 2.87
Oct- Nov 23 9.85 0.025 1.15 31.24 29.63 30.41 55.4 49.02 5218 65.11 North 0.012
Nov- Dec 23 14.72 0 2.09 25.76 24.32 25.03 59.69 54.6 57.1 54.28 N.E 0.96
Dec- Jan 24 15.75 0 1.87 23.22 21.68 22.44 56.5 51.11 53.78 60.66 North 0
Jan- Feb 24 15.29 0.131 3.147 24.83 23.18 24 56 50.51 53.19 65.32 North 0
Feb- Mar 24 2241 0.44 512 26.7 25.06 25.86 51.55 4591 48.64 78.46 North 0.04
Mar- Apr 24 33.09 0.025 5.43 48.44 26.87 30.08 73.25 30.59 55.06 89.43 W.SW 0
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Wind Speed (Km/h) Temperature (°C) Relative humidity (%) Solar
Monitoring Period Radiation Wind lz)i)rection Rainfall (mm)
Max. Min Avg. Max. Min Avg. Mean Max. Min (W/m?)
April-May 23 26.33 7.78 13.24 28.74 28.04 28.17 73.47 70 71.08 110.76 W & South 0.02
May-June 23 34.08 7.63 16.76 29.96 29.22 29.34 71.77 69.03 69.83 102.95 SSE 0.19
June- July 23 12.31 1.62 5.19 29.51 28.86 28.94 77.68 7542 75.95 78.26 South 0.27
July-Aug 23 31.69 5.39 13.12 28.62 27.99 28.06 79.51 77.31 77.77 60.86 South 0.22
Aug-Sep 23 28.07 52 12.96 27.75 27.18 27.22 75.13 72.87 73.42 88.14 South & S.W 0
Sep- Oct 23 21.82 4.64 9.59 28.12 27.5 27.56 77.12 74.66 75.32 87.51 South 0.06
Oct- Nov 23 13.8 1.77 4.17 27.89 27.1 27.28 63.61 59.58 61.15 81.61 N.E 0.18
Nov- Dec 23 19.37 3 4.84 24.79 2411 24.24 64.12 60.47 61.79 70.68 SSE 0.03
Dec- Jan 24 16.76 1 4.18 22.94 2214 22.34 63.13 59.25 60.71 73.37 South 0
Jan- Feb 24 10.62 1.99 3.94 23.24 2292 227 65.66 64.19 64.9 87.29 South 0
Feb- Mar 24 16.92 5.36 8.55 2416 23.6 23.82 62.34 60.91 61.51 101.99 N.N.W 0
Mar- Apr 24 29.61 0.31 11.63 29.8 24.96 26.5 82.36 57.41 71.08 114.77 N.N.W 0
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3.3 Data Interpretation and Conclusion

1) Kandla:

a.

The ambient temperature for the summer season varies in the range of 21.68 to
48.44 °C; in the monsoon season, the temperature varies between 29.32 and 33.38
°C; and in the winter season, the temperature varies between 21.68 and 31.24 °C.
The yearly average temperature at Kandla is observed to be around 29.217 °C,
with a standard deviation of 4.31.

The relative humidity for the summer season was recorded in the range of 30.59%
to 76.32%); in the monsoon season, relative humidity was recorded in the range of
66.85% to 84.57%; and in the winter season, relative humidity was recorded in the
range of 49.02 to 59.69%; the yearly average humidity at Kandla was 61.75% with
a standard deviation of 10.635.

The maximum rainfall at Kandla was observed at 21.89 mm for the monitoring
period of August to September 2023; the yearly average rainfall was found to be
3.72 mm.

. Wind speed and direction play a significant role in transporting pollutants and

thus determining the air quality. In the summer season, wind blew from the North
and North North West directions; in the monsoon season, wind blew from the
West South West; and in the winter season, wind blew from the North direction.
The wind speed recorded ranges from 0.025 to 48.85 km/h in the summer season;
in the monsoon season, the wind speed recorded ranges from 0.16 to 37.52 km/h;
and in the winter season, the wind speed recorded ranges from 0 to 15.75 km/h.
The yearly average wind speed at Kandla is 5.77 km/h, with a standard deviation
of 3.55.

The maximum solar radiation at Kandla was observed at 105.42 W/m? during the
monitoring period April to May 2023; the minimum solar radiation at Kandla was
observed at 54.28 W/m? for the monitoring period November to December 2023;
and the yearly average solar radiation was found to be 73.445 W/m2 with a
standard deviation of 15.19.

Wind rose diagram:

The wind-rose diagram for the monitoring period has been drawn on the basis of hourly
wind speed and direction data.

This Wind Rose Diagram reveals that at Kandla during the monitoring period, the
prevailing winds predominantly blow from the West South West direction at Kandla,
whereas, high speed winds were also observed to blow from North direction.
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Vadinar:

The ambient temperature for the summer season varies between 23.6 and 29.96 °C;
in the monsoon season, it varies between 27.18 and 28.62 °C; and in the winter
season, it varies between 22.14 and 27.89 °C. The yearly average temperature at
Vadinar is 2.347 °C with standard deviation of 2.4.

The relative humidity for the summer season was recorded in the range of 57.41%
to 82.36%; in the monsoon season, relative humidity was recorded in the range of
72.87% to 79.51%; and in the winter season, relative humidity was recorded in the
range of 59.25% to 65.66%; the yearly average humidity at Vadinar was 68.7%
with a standard deviation of 6.38.

The maximum rainfall at Vadinar was observed at 0.27 mm for the monitoring
period from June to July 2023; the yearly average rainfall was found to be 0.08
mm.

In Summer Season wind blew from South Direction, in Monsoon season wind
blew from South and in Winter Season wind blew from South and South West
direction. The recorded wind speed ranges from 0.31 to 34.08 km/hr in the
summer season, 4.64 to 31.69 km/hr, and in the monsoon season, the recorded
wind speed ranges from 1 to 19.37 km/hr. The yearly average wind speed at
Vadinar is 9.014 km/h with a standard deviation of 4.49.

The maximum solar radiation at Vadinar was observed at 114.77 W/m2 for the
monitoring period April to May 2024; the minimum solar radiation at Vadinar
was observed at 60.86 W/m2 for the monitoring period July to August 2023; and
the yearly average solar radiation was found to be 88.182 W/m?2.

Wind rose diagram:

The wind-rose diagram for the monitoring period has been drawn on the basis of hourly
wind speed and direction data.

At Vadinar, the winds were observed to blow from Souths direction.
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CHAPTER 4: AMBIENT AIR QUALITY
MONITORING
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41 Ambient Air Quality

It is necessary to monitor the ambient air quality of the study area, in order to determine
the impact of the shipping activities and port operations on the ambient air quality. The
prime objective of ambient air quality monitoring is to assess the present air quality and
its conformity to National Ambient Air Quality Standards i.e. NAAQS, 20090.

Methodology

The study area represents the area occupied by DPA and its associated Port area. The
sources of air pollution in the region are mainly vehicular traffic, fuel burning, loading &
unloading of dry cargo, fugitive emissions from storage area and dust arising from
unpaved village roads. Considering the below factors, under the study, as per the scope
specified by DPA eight locations wherein, 6 stations at Kandla and 2 at Vadinar have been
finalized within the study area

Meteorological conditions;

Topography of the study area;

Direction of wind;

Representation of the region for establishing current air quality status
Representation with respect to likely impact areas.

YV VVVY

The description of various air quality stations monitored at Kandla and Vadinar have
been specified in Table 4.

Table 4: Details of Ambient Air monitoring locations

Location  Location Name Latitude Longitude Significance
Code

1. A-1  Oil Jetty No. 1 23.029361N 70.22003E o .
Liquid containers and
2. A2 OilJetty No.7  23.043538N 70.218617E ~  C o ooon from ship
3. A-3  Kandla Port 23.019797N 70.213536E Vehicular activity and dust
o Colony emission
4 g A-4 | Marine Bhavan | 23.007653N 70.222197E Construction and vehicular
4 activity, road dust emission,
5. A-5  Coal Storage 23.000190N 70.219757E Coal Dust, Vehicular activity
Area
6. A-6 | Gopalpuri 23.081506N 70.135258E Residential ~ area,  dust
Hospital emission, vehicular activity
7. = A-7  Admin Building = 22.441806N 69.677056E Vehicular activity
=]
8. E A-8 | Vadinar Colony | 22.401939N 69.716306E Residential Area, burning

waste, vehicular activity

The monitoring locations at Kandla and Vadinar have been depicted in map in Map 4 and
5 respectively.
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Ambient Air monitoring photos

Kandla

A-1: Oil Jetty No. 1

A-2: Oil Jetty No. 7

A7 D U A SR AR B s W
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Vadinar

A-7: Admin Building

A-8: Vadinar Colony
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Monitoring Frequency

The sampling for Particulate matter, i.e., PMio and PMz5, and gaseous components like
SO,, NOy, and CO, as well as the total VOCs, was monitored twice a week for a period
of 24 hours a day. Whereas, the sampling for the components of PAH, benzene, and
non-methane VOCs was conducted on a monthly basis. The monitoring period for this
study is from April 15, 2023, to April 15, 2024. During this period, 95 air samples were
taken from six locations in Kandla, and 97 samples were taken from two locations in
Vadinar.

Sampling and Analysis

The Sampling of the Ambient Air Quality parameters and analysis is conducted as per
the CPCB guidelines of National Ambient Air Quality Monitoring. The sampling was
performed at a height of 3.5 m (approximately) from the ground level. For the sampling
of PMio, calibrated 'Respirable Dust Samplers' were used, where Whatman GF/A
microfiber filter paper of size 8”x 10” were utilized, where the Gaseous attachment of
the make Envirotech instrument was attached with Respirable Dust Sampler for the
measurement of SOy and NO. The Fine Particulate Sampler for collection of PM>5 was
utilized for the particulate matter of size <2.5 microns. A known volume of ambient air
is passed through the cyclone to the initially pre-processed filter paper. The centrifugal
force in cyclone acts on particulate matter to separate them into two parts and collected
as following;:

J Particles <10 1 size (Respirable): GF/ A Filter Paper
J Particles <2.5 p size (Respirable): Polytetrafluoroethylene (PTFE)

Sampling and analysis of ambient SO, was performed by adopting the 'Improved West
and Gaeke Method'. The ambient air, drawn through the draft created by the RDS, is
passed through an impinger, containing a known volume of absorbing solution of
Sodium tetrachloromercurate, at a pre-determined measured flow rate of 1 liter/ minute
(L/min). Similarly, NOx was performed by adopting the 'Jacob Hochheister Modified’
(Na arsenite) method. The impinger contains known volume of absorbing solution of
Sodium Arsenite and Sodium Hydroxide.

Data has been compiled for PMio, PM25, SOx and NOx samples of 24-hour carried out
twice a week. In case of CO, one hourly sample were taken on selected monitoring days
using the sensor-based CO Meter. For the parameters Benzene, Methane & Non-
methane and Volatile Organic Carbons (VOCs), the Low Volume Sampler is used,
where the charcoal tubes are used as sampling media. The sampling in the Low Volume
Sampler (LVS) is carried out as per IS 5182 (Part 11): 2006 RA: 2017, where the ambient
air flow rate is maintained at 200 cc/min, the volume of air that passes through the LVS
during two hours monitoring is approx. 24 L.

The sampling of PAHs is carried out as per IS: 5182 (Part 12): 2004. Where, the EPM
2000 Filter papers are utilized in the Respirable Dust Sampler (RDS). For the
parameters, Benzene, PAH & Non-methane VOC’s, monthly monitoring is carried out.
The details of the parameters with their frequency monitored are mentioned in Table 5:
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Table 5: Parameters for Ambient Air Quality Monitoring

Sr. No. Parameters Reference method ‘ Instrument Frequency
1. PMo pg/ms3 IS 5182 (Part 23): 2006 Respirable Dust Sampler (RDS) conforming to | Twice in a week
1S:5182 (Part-23): 2006
2. PMzs pg/md 1S:5182 (Part:24):2019 Fine Particulate Sampler (FPS) conforming to
1S:5182 (Part-24): 2019
3. Sulphur Dioxide (SOx) pg/m?d IS 5182 (Part:2): 2001 Gaseous Attachment conforming to 15:5182
Part-2
4. Oxides of Nitrogen pg/m?d 15:5182 (Part-6): 2006 Gaseous Attachment conforming to 15:5182
(NOy) Part-6
5. Carbon Monoxide (CO) | mg/m? GEMI/SOP/AAQM/11; Issue no 01, | Sensor based Instrument
Date 17.01.2019: 2019
6. vVOC pg/ms3 IS 5182 (Part 17): 2004 Low Flow Air Sampler
8. PAH pg/md IS: 5182 (Part 12): 2004 Respirable Dust Sampler (RDS) conforming to | Monthly
1S:5182 (Part-12): 2004
7. Benzene pg/md IS 5182 (Part 11): 2006 RA: 2017 Low Flow Air Sampler
9. Non-methane VOC pg/m?d IS 5182 (Part 11): 2006 Low Volume Sampler

4.2 Result and Discussion

The summarized results of ambient air quality monitoring for the study period are presented in Table-6 to 9 along with the graphical
representation from Graph 1 to Graph 6. Various parameters monitored during the study have been presented by their maximum,
minimum, average and Standard deviation.
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Table 6: Summarized results of PM1g PM;5 SO, NO,, VOC and CO for Ambient Air
Locations

monitoring

(Oil Jetty (Oil Jetty No.7) (Kandla Port (Marine (Coal Storage (Gopalpuri (Admin (Vadinar

Parameters

NAAQS

No.1)
A-1

A-2

Colony)

Bhavan) Area) Hospital Building) Colony)
A-3 A-4 A-5 A-6 A-7 A-8

by CPCB
Max 247.03 279.33 399.25 393.74 44812 259.88 4432 140.7
PMio (ug/m3) Min 28.68 34.39 63.28 71.77 89.21 30.3 145 13.89
24 Hours -100 Avg 136.50 116.67 188.