DEENDAYAL PORT AUTHORITY |

(Erstwhile: DEENDAYAL PORT TRUST)
Administrative Office Building
Post Box NO. 50
GANDHIDHAM (Kutch).
Guijarat: 370 201.
Fax: (02836) 220050

i v A Ph.: (02836) 220038
www.deendayalport.gov.in

EG/WK/4751 (EC)/part (Comp 1)/ 2SS Dated/04/2023

To,

Shri T.C. Patel,

Environmental Engineer,

The Unit Head, Kachchh,

Gujarat Pollution Control Board,
Paryavaran Bhavan,

Sector 10A, Gandhinagar- 382 010.

Sub: “"Development of 7 Integrated facilities (Stage I) within the existing Kandla Port Trust
limit at District Kutch (Gujarat) by M/s Kandla Port Trust Limited” - Pointwise
Compliance of the conditions stipulated in NOC - 74334) issued by GPCB
reg.

Ref.:1) GPCB letter no.PC/CCA-KUTCH-1231/GPCB ID: 44000 dated 22/12/2015 (Online application
Inward ID No. 78337 dated 25/2/2014).

2) Compliance Report (period up to May, 2017) submitted by KPT vide letter no. EG/WK/4751
(EC)/part (Compliance) Dated: 15/06/2017.

3) Compliance Report (period up to Nov, 2017) submitted by DPT vide letter no. EG/WK/4751
(EC)/part (Compliance)/611 Dated: 15/12/2017.

4) Compliance Report (period up to May, 2018) submitted by DPT vide letter no. EG/WK/4751
(EC)/part (Compliance)/314 Dated: 14(21)/06/2018.

5) Compliance Report (period up to March, 2019) submitted by DPT vide letter no. EG/WK/4751
(EC)/part (Compliance)/ Dated: 30(2)/03(04)/2019.

6) Compliance Report (period up to October, 2019) submitted by DPT vide letter no.
EG/WK/4751 (EC)/part (Comp 1)/154 Dated: 14/11/2019.

7) Compliance Report (period up to November, 2020) submitted by DPT vide letter no.
EG/WK/4751 (EC)/part (Comp 1)/Dated: 29/12/2020.

8) Compliance Report (period up to May, 2021) submitted by DPT vide letter no. EG/WK/4751
(EC)/part (Comp 1)/94 Dated: 07/10/2021.

9) Compliance Report (period up to May, 2022) submitted by DPA vide letter no. EG/WK/4751
(EC)/part (Comp 1)/223 Dated: 30/01/2023.

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

In this connection, it is to state that, vide above referred letter, Gujarat Pollution
Control Board had granted Consent to Establish (CTE- 74334) with certain specific &
general conditions and validity up to 15/11/2022. In this regard, it is relevant to mention
here that, DPA had already obtained Environmental & CRZ Clearance for 7 project activities
from the MoEF&CC,Gol dated 19/12/2016, based on the recommendation of the Gujarat
Coastal Zone Management Authority dated 1/7/2015.
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Subsequently, DPA vide above referred letters had regularly submitted compliance
report of the stipulated conditions, to GPCB.

Now, please find enclosed herewith, compliance report of conditions stipulated in CTE
Order (period up to November, 2022) along with necessary enclosures as Annexure I, for

kind perusal & record please.

Further, as per the MoEF&CC, Notification S.0.5845 (E) dated 26.11.2018, 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, we
are submitting herewith soft copy of the same via e-mail 1D kut-uh-gpcb@gujarat.gov.in.

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

Thanking You.
Yours faitg;ully,

X

M er (Env.)
Deendayal Port Authority

Encl.: As above

Copy to: Regional Officer,
Gujarat Pollution Control Board,
Regional office,
Kutch (East), Gandhidham-370201.
Email Id. ro-gpcb-kute@qujarat.gov.in
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Annexure 1

CURRENT STATUS OF WORK (up to November, 2022)

Deendayal Authority at Kandia.

Subject: Development of 7 integrated facilities (Stage I) within existing

Name of Project

Status

1. Development of oil jetty to handle liquid

cargo and ship bunkering terminal at old
Kandla under PP mode (jetty: 300m x 15m,
approach 450 m X 10 m, back up area 5.5
HA, capacity - 3.39 MMTPA, -capital
dredging 1,73,660 m3 maintenance
dredging 1,56,294 m3 (Estimated cost:
276.53 Cr.).

The Concession Agreement was
executed between DPA and M/s KOTPL
on 16/11/2013 to implement the
project on Built, Transfer & Operate
(BOT- PPP) Basis by M/s KOTPL.

The award of concession was issued
on 11/12/2020 to M/s KOTPL by DPA.

The Project is under construction
phase.

. Multipurpose Cargo Terminal at Tekra off
Tuna on BOT basis (T shape jetty 600m X
80 m Capacity 18MMTPA, back up area 101
Ha capital dredging 1,26,57,175 m3
maintenance dredging 18,98,576. 25 m3
Estimated cost: 1686.66 Cr.

The Board of DPA approved the
Feasibility Report in its meeting on
19.02.2021.

The MoPSW,Gol vide communication
dated 21/10/2022 has conveyed
approval granted by the Cabinet
Committee on Economic Affairs to the
project.

Accordingly, DPA already invited RFQ
and RFP which is currently under
bidding stage

has

No construction activity

started yet.

. Up gradation of Barge handling capacity at
Bundar basis at Kandla capacity 3.33 MMTA
back-up area 5 Ha, Estimated cost: 109.59
Cr.

The up-gradation work was completed.

. Construction of Rail over Bridge at NH 8 A
near Nakti Bridge (crossing of NH 8 A
Estimated cost: 32.17 Cr.

Construction activity has not yet
started.

. Mechanization of Dry Cargo handling
capacity at Kandla Port (Berth 7 and 8
capacity 7.35 MMTPA estimated cost 80.61

Mechanization work already completed.




Cr.

6. Strengthening of Oil jetty 1 (Estimated | The strengthening work completed.
cost: 7.5 Cr.
7. Modification and strengthening of Cargo | The modification & strengthening work
berth No. 6 at Kandla Port Estimated cost: | completed.
11.5Cr.

Out of a total of 7 project activities, construction activities of 4 projects (i.e. Sr.
No. 3, 5, 6 & 7 mentioned in the EC & CRZ Clearance) have already been
completed. Whereas construction activity of the project at Sr. No. 2 & 4 have
not yet started.

For the current compliance period up to November, 2022, construction activity
related to project No. 1 is ongoing. The compliance report submitted by the
Concessionaire M/s KOTPL is attached herewith as Annexure A.



Board

COMPLIANCE REPORT (for the period up to November, 2022)

Subject: Compliance of conditions stipulated by the Gujarat Pollution Control

in NOC/CTE

issued for the project “Development 7 Integrated

facilities (Stage I) within the existing Kandla Port Trust limit at District

Kutch (Gujarat) “.

Reference: NOC/CTE issued by the GPCB (CTE - 74334) vide no. PC/CCA-

KUTCH-1231/GPCB ID 44000 dated 22/12/2015 (outward) with validity upto
15/11/2022. DPA applied for a CTE extension vide Inw Id 268644 dated

9/11/2022.
Sr. Specific Condition Compliance
No.

1 Kandla Port Trust shall strictly adhere | a) It is assured that Deendayal Port
to all conditions of CRZ Clearance | Authority (Erstwhile Deendayal Port
issued by the Forest & Environment Trust) strictly adheres to all conditions
2014-25-E dated 01/07/2015. no. ENV-10-2014-25-E dated

01/07/2015. The current compliance
report up to November 2022 for the
conditions stipulated in CRZ
recommendation report is attached as
Annexure B.

b) For Project at Sr. No. 1 which is
under construction, kindly refer
compliance submitted by M/s KOTPL
(concessionaire of the project) placed
at Annexure A.

2 CTE is granted conditionally that Kandla | DPA had already obtained
Port Trust shall not install & commission | Environmental & CRZ Clearance from
the construction activity of the seven | the MoEF&CC, Gol, dated 19/12/2016.
activities mentioned above without | A copy had already been submitted to
obtaining Environment Clearance from | the GPCB, along with the compliance
MoOEF&CC, New Delhi. report submitted dated 15/6/2017.

The construction activity was
commissioned after obtaining
Environment Clearance from
MoEF&CC, New Delhi.

3 Kandla Port Trust shall strictly adhere | Based on the EIA report prepared by

to all conditions of the Terms Of
Reference (TOR) (vide letter no. F. No,
11-82/2011-IA.III) by MoEF&CC, New
Delhi.

the M/s Mantec Consultants Pvt. Ltd.,
as per TOR given by the MoEF&CC,
Gol dated 4/5/2016; DPA had
obtained EC & CRZ Clearance from the




MoEF&CC, Gol dated 19/12/2016.

3. | Conditions under Water Act 1974.
3.1 | There shall be no industrial effluent | N/A
generation from the loading and
unloading activities at the Port and
other ancillary operations.
3.2 | The quantity of Domestic wastewater | a) Point noted.
(sewage) shall not exceed 6.4 KL/Day
b) For Project at Sr. No. 1 which is
under construction, kindly refer
compliance submitted by M/s KOTPL
(concessionaire of the project) placed
at Annexure A.
3.3 | The quantity of sewage shall conform to |a) DPA appointed M/s Detox
the following standards: Corporation, Surat (NABL Accredited
laboratory) for regular Monitoring of
Parameter Permissible environmental parameters since the
limit .
BOD (5 days at 20 | Less than 20 year 2016. The work is _|n Progress &
*C) mg/lit DPA submitted monitoring data
Suspended solids Less than 30 regularly to all the concerned
mag/lit authorities along with compliance
Residual chlorine Minimum 0.5 reports submitted.
mag/lit
The Environmental Monitoring
Reports, as submitted by M/s Detox
Corporation, is enclosed herewith as
Annexure C.
b) For Project at Sr. No. 1 which is
under construction, kindly refer the
monitoring report submitted by the
Concessionaire M/s KOTPL along with
the compliance report attached
herewith as Annexure A.
3.4 | Sewage shall be disposed of through a | a)For completed projects
septic tank /soak pit system. (modification/  strengthening/  up-
gradation of existing facilities),

Sewage is being treated in the STP of
Kandla (1.5 MLD). The treated
sewages from STP of DPA are utilized
for plantation / Gardening.

b) For Project at Sr.No. 1 which is
under construction, kindly refer




compliance submitted by M/s KOTPL
(concessionaire of the project) placed
at Annexure A.

3.5

The unit shall install a flow meter at
utilities for measuring category-wise
(category as given in the water cess act
- 1977 schedule II) consumption of
water.

Point noted

Conditions Under Air Act 1981.

4.1

There shall be no use of fuel; hence
shall be no flue gas emission from
storage handling activity and other
ancillary operations.

Not applicable.

4.2

The applicant shall provide portholes,
ladder, platform etc. at chimney (s) for
monitoring the air emission and shall be
open for inspection to and for use of
Boards staff. The chimney(s) vents
attached to various sources of emission
shall be designed by numbers such as
S-1, S-2, etc. and these shall be
painted/ displayed to facilitate
identification.

Not applicable




4.3 | The concentration of the following|a) DPA appointed M/s Detox
parameters in the ambient air within | Corporation, Surat (NABL Accredited
the premises of the industry shall not | laboratory) for regular Monitoring of
exceed the limits specified hereunder as | environmental parameters since the
per national Ambient Air Quality | year 2016. The work is in progress &
Emission Standards issued by the | DPA submitted monitoring data
Ministry of Environment and Forest |regularly to all the concerned
dated 16" November 2009. authorities along with compliance

reports submitted.
Sr. | Pollutant | Time- Concent | The Environmental Monitoring
No weighte | ration in | Reports, as submitted by M/s Detox
d A_mbler_it Corporation, is enclosed herewith as
Average | air in
ug/M3 Annexure C.
1 Sglpl_wur Annual >0 b) For Project at Sr. No. 1 which is
Dioxide 24 Hours | 80 . :
(S02) under construction, kindly refer the
P Nitrogen Annual 40 monitoring report submitted by the
Dioxide 24 Hours | 80 Concessionaire M/s KOTPL along with
(NO2) the compliance report attached
3 Particulat | Annual 60 herewith as Annexure A.
e Matter | 24 Hours | 100
(Size less
than 10
pm)  OR
PMio
4 Particulat | Annual 40
e Matter | 24 Hours | 60
(Size less
than 2.5
mm) OR
PM;.s
3.4 | The concentration of Noise in ambient|a) DPA appointed M/s Detox

air within the premises of the industrial

unit shall
levels:

not exceed the following

Between 6 A.M. and 10 P.M.:75dB (A)
Between 10 P.M. and 6 A.M.: 70 dB(A)

Corporation, Surat (NABL Accredited
laboratory) for regular Monitoring of
environmental parameters since the
year 2016. The work is in progress &

DPA submitted monitoring data
regularly to all the concerned
authorities along with compliance
reports submitted.

The Environmental Monitoring

Reports, as submitted by M/s Detox
Corporation, is enclosed herewith as
Annexure C.




b) For Project at Sr. No. 1 which is
under construction, kindly refer the
monitoring report submitted by the
Concessionaire M/s KOTPL along with
the compliance report attached
herewith as Annexure A.

Conditions Under Hazardous Waste

5.1

The applicant shall provide temporary
storage facilities for each type of
hazardous waste as per the hazardous
waste (management, handling &
transboundary movement) Rule, 2008,
as amended from time to time.

a) DPA has appointed GPCB/CPCB
authorised vendors for the
management  and recycling of
hazardous waste as per the Hazardous
Waste Management Rule, 2008 and its
subsequent amendments.

b) For Project at Sr. No. 1 which is
under construction, kindly refer
compliance submitted by M/s KOTPL
(concessionaire of the project) placed
at Annexure A.

5.2

The applicant shall obtain membership
of a common TSDF site for disposal of
Hazardous waste as categorised in
Hazardous Waste (Management,
Handling & transboundary Movement)
Rules, 2008, as amended from time to
time.

Not applicable

General Conditions

6.1

Any change in personnel, equipment or
working conditions as mentioned in the
consent form/order should immediately
be intimated to this Board.

a) Point noted.

b) For Project at Sr. No. 1 which is
under construction, kindly refer
compliance submitted by M/s KOTPL
(concessionaire of the project) placed
at Annexure A.

6.2

The waste generator shall be totally
responsible for (i.e. collection, storage,
transportation and ultimate disposal) of
the waste generated.

a) DPA has appointed GPCB/CPCB-
authorised vendors for the
management of hazardous waste.

b) For Project at Sr. No. 1 which is
under construction, kindly refer
compliance submitted by M/s KOTPL
(concessionaire of the project) placed
at Annexure A.




6.3 | Records of waste generation, its|a) DPA regularly submitted annual
management and annual returns shall | return Hazardous waste in Form IV to
be submitted to Gujarat Pollution |the Gujarat Pollution Control Board.
Control Board in Form - 4 by 31%t| The annual return for the year 2021-
January of every year. 22 is attached herewith as Annexure

D.

b) For Project at Sr. No. 1 which is
under construction, kindly refer
compliance submitted by M/s KOTPL
(concessionaire of the project) placed
at Annexure A.

6.4 | In case of any accident the same shall | a) Point Noted
be submitted in form - 5 to Gujarat
Pollution Control Board. b) For Project at Sr. No. 1 which is

under construction, kindly refer
compliance submitted by M/s KOTPL
(concessionaire of the project) placed
at Annexure A.

6.5 | The applicant shall comply with the | Not applicable
relevant provision of "“Public liability
insurance act - 917,

6.6 | Unit shall take all concrete measures to | a) The hazardous waste generated has
show the tangible result in waste | been disposed of by selling out to
generation reduction, avoidance, reuse | registered recyclers/reprocessors. DPA
and recycling. Action taken in this | regularly submitted the annual return
regard shall be submitted within 03 | of hazardous waste in Form IV to the
months and also along with form 4. GPCB.

b) For Project at Sr. No. 1 which is
under construction, kindly refer
compliance submitted by M/s KOTPL
(concessionaire of the project) placed
at Annexure A.

6.7 | Industry shall have to display on - line | a) Point Noted.

data outside the main factory gate with
regard to the quantity and nature of
hazardous chemicals being handled in
the plant, including wastewater and air
emissions and solid hazardous waste
generated within the factory premises.

Further, DPA invited tender for ‘Online
Continuous Ambient Air Quality
Monitoring (CAAQM) For the Period of
Three Years at Deendayal Port
Authority’. The same is under
evaluation stage.

b) For Project at Sr. No. 1 which is
under construction, kindly refer
compliance submitted by M/s KOTPL




(concessionaire of the project) placed
at Annexure A.

6.8

Adequate plantation shall be carried out
all along the periphery of the industrial
premises in such a way that the density
of plantation is at least 1000 trees per
acre of land and a green belt of 10
meters width is developed.

a) DPA entrusted work of green belt
development in and around Port area
to the Forest Department, Gujarat at a
cost of Rs. 352 lakhs (Area 32
hectares). The work is completed.

Further, DPA has appointed Gujarat
Institute of Desert Ecology (GUIDE)
for "“Green belt development in
Deendayal Port Authority and its
Surrounding Areas, Charcoal site'
(Phase-1)” vide Work Order
No.EG/WK/4757/Part [Greenbelt
GUIDE], dated 31st May, 2022
(Annexure E).

Moreover, DPA and BOT operator will
carry out plantation as per the
condition.

b) For Project at Sr. No. 1 which is
under construction, kindly refer
compliance submitted by M/s KOTPL
(concessionaire of the project) placed
at Annexure A.

6.9

The applicant shall have to submit the
returns in prescribed form regarding
water consumption and shall have to
make payment of water cess to the
Board under the water (prevention &
control of pollution) Cess Act-1977.

a) DPA regularly submitted the
Environmental Statement in Form V.
The annual return for the year 2021-
22 is attached herewith as Annexure
F.

b) For Project at Sr. No. 1 which is
under construction, kindly refer
compliance submitted by M/s KOTPL
(concessionaire of the project) placed
at Annexure A.
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_ Kandla Oil Terminal Private Limited

Registered Office: "NEELADRI", 3rd Floor, No, 9, Cenotaph Road, Alwarpet, Chennai - 600 01 8
Tel: +91-44-4590 2222, 4590 2299, Fax: + 91-44-4590 2200, URL : www.imc.netin CIN: U60200TN2013PTC082551

KRO/KOTPL/17122022 December 17, 2022

The Superintending Engineer (Design)

Deendayal Port Authority

Administrative —Office A
Gandhidham

Kutch 370 201

Dear Sir,

Sub. : Development of Oil Jetty to handle Liquid Bulk and_Ship bunkering Terminal at Old Kandla (“Project”).-
Half Yearly EC & CRZ Cumpliance report

The half-yearly compliance reports for the KOTPL project for the period from June 2022 to November 2022 are
enclosed. (EC, CRZ & CTE)

We would appreciate your acknowledgment of receipt of these documents.

Yours sincerely,

For Kandla Oil Terminal (P) Limited

== NH NS 1_@1-1-'
Authgrized §j n.atory]

CC: Independent Engineer, IIT

Encls.:

'/
1. EC Compliance report
2. CRZ Compliance report J){fv

3. CTE Compliance report W

4. Monitoring Data sheet

5. Ambient Air (Six Months)
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{)6 e |/ 7. Drinking Water Report (Six Months) L/(C P
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Y,
; @ Kandla Oil Terminal Private Limited
v
| Monitoring Report (Up to November, 2022)
, DATA SHEET
Sr | Particulars -
No.

.

1. || Project type: River valley/
Mining/Industry/
|| thermal/nuclear/Other (specify)

Development of Oil Jetty to handle Liquid BulkJ
and Ship bunkering Terminal at Old Kandla

2. | Name of the project

Development of Oil Jetty to handle Liquid Bulk
and Ship bunkering Terminal at Old Kandla

3. | Clearance Letter (s). OM no and date

MOoEFCC File No. F.No.11-82/2011-IA-111
Proposal No. IA/G]/MIS/28772/2011
Dated 16""May 2016

Location Location:
a) District (s) a) Kutch
b) State (s) b) Gujarat

5. | Address for Correspondence

a) address of Concerned Project Chief
Engineer (with pin code &
telephone/telex/fax numbers

Regional Head
Kandla Regional Office
Kutch 370 201

Deputy General Manager
Kandla Regional Offic
Administrative -Office
Gandhidham

Kutch 370 201

Salient features
a) Of the Project

b) Of the Environmental Management
Plan

Jetty : 3.39 MMTPA

Tank farm : 1,64,500 KL ( As Per Concession
Agreement)

Approved Construction Capacity About 1,36,417
KL (As per revised statutory/OISD norms duly
approved by the competent Authorities)

& Allied Facilities

|
b) Address of Executive project
| Engineer/manager/ (with pin code
7 fax numbers)
/ 6.
7.
period and (or) during the previous
financial year

Production Details during compliance

Project is under construction stage.

8. | Breakup of the project area
a) Submergence area: forest & non-




@ Kandla Oil Terminal Private Limited

e

3.

“forest

b) Others

Breakup of the project affected
population with enumeration of those
loing houses/dwelling units only
agricultural land & landless
laborer's/artisen

a) SC. ST/Adivasis

b) Others

(please indicate whether these figures

arebased on any scientific and

systematic survey carried out of only
provisional figures, if a survey is carried
| out give details and years of survey).

1
|

Not Applicable o —]

| 10.

Financial details

' @) Project cost as originally planned and
subseguent revised estimates and the

| year of prices reference

b) Allocation made for environmental
| management plans with item wise and
| year wise break-up

c) Benefit cost ratio/Internal rate of

| Return and the year of assessment
Whether (c) includes the cost of

- environmental management plans so far.

| d) Actual expenditure incurred on the
project

e) Actual expenditure incurred on the
environmental management plans so far.

Estimated Project cost: Rs. 233.50_‘
Cr(Estimated by the Concessioning Authority‘
in RFQ. '
Revised project cost: Rs.343 Cr.

Rs. 10 Lacs |

Rs.22.04 Cr. ( Till November 22 )

Rs /7 Lakhs
11. | Forest land requirement Nil
,l a) The status of approval for diversion of | N/A.

forest land for non-forestry use

b) The status of clear felling

N/A




12. | The status of clear felling in non-forest | N/A

13.

Kandla O

—_— L L  ——
c) The status of compensatory

a forestation, if any

d) Comments on the viability &
sustainability of compensatory a
forestation programmed in the light of
| actual field experience so far

|areas (such as submergence area of
reservoir, approach roads), if any with
| quantitative information.

.

iﬁ_fljt_armlnal Private Limited

TR ———

N/A

T

| Status of construction
a) Date of commencement (Actual

Project is under construction stage.

ﬂl and/or planned) Award of concession: December, 2020.
b) Date of completion (Actual and/or Construction schedule- 2.4 months. '
planned) Planned date of Completion.: 4th week of July
2024
14. | Reasons for the delay if the Project is Project is under construction stage and
i yet to start delayed because on Pandemic & Local
Hindrances.
15. | Date of site visited
a) The dates on which the project was
monitored by the regional office on | No
pervious occasion. if any
b) The date site visit for this
| monitoring report
16. | Details of the correspondence with
i project authorities for obtaining action
% plans/information on status of
| compliance to safeguard other than the
routine letters for logistic support for site
visit. Noted.

(The first monitoring report may contain
the details of all the letters issued so far
but the later reports may cover only the
letters issued subsequently.)
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subject: Point-wise Compliance Status Report for Environmental clearance

for peveloping integrated facility within the existin
pist: Kutch by M/s. Kandla Port Trust Limited - Reg.

g Kandla Port at Kandla,

Ref No: - Environmental Clearance vide Letter No- F. No. 11-82/2011-IA

111 dated 19.12.2016

W EC Conditions
NoO.

i Compliance Status

I

.__-——————‘_r_c

onstruction activity shall be
carried out strictly according to
the provisions of CRZ Notification
2011 No. construction work other
than those permitted in coastal
Regulation Zone Notification Shall
be carried out in Coastal
Regulation Zone area

Noted

: |
PART A - SPECIFIC CONDITIONS i
|

The project proponent shall
ensure that there shall be no
damage to the existing
mangroves patches near site and
also ensure the free flow of water
to avoid damage to the
mangroves.

Noted

The project proponent shall
ensure that no creeks or rivers
are blocked due to any activities
at the project site, and free flow
of water is maintained.

Noted

| The shoreline should not be
disturbed due to dumping.
Periodical study on shoreline
changes shall be conducted, and
mitigation carried out, if
necessary. The details shall be
submitted along with the six-
monthly monitoring reports.

No shoreline is disturbed.

The foreshore facilities shall be
set up in the stable/low or
medium eroding site as
demarcated in the shoreline
change map by NCSCM. Further
NCSCM shall be authorized tq

Noted




f @ Kandla Oil Terminal Private Limited

I ///* s
| .i EC Conditions Compliance Status

sr.

monitor the project during the
- construction ~ and  operation
| | phases so as to ensure that the
| foreshore facilities cause
' minimum or no impact ta the
 geomorphological systems. _
~ | The PP should take measures to | Noted.
ensure that construction

materials/debris (mortar,
cementing material, etc.) do not
fall in the water. Construction
'material including labour camps
e should be located at adequate
' ' distance form CRZ areas.
| Dredged materials should be | No dredging activity carried out till
. Ianalyzed for the presence of | date. .
| | contaminants and also to decide
'the disposal options. Monitoring
‘of dredging activities should be
conducted, and the findings
should be shared with the Gujarat
SPCB and the Regional office of
' the Ministry.
| viii PP in consultation with GCZMA Noted
| should prepare a regional
| strategic  impact  assessment
| report with a special focus on the
'region where the PP started
® | ' construction without permission.
'The cost towards this study
' should be borne by the PP |
iX A comprehensive and integrated | DPA appointed Gujrat Institute of |
!conservation plan including a | Desert Ecology, Bhuj for the said
detailed bathymetry study and | work.
' protection of creeks/mangrove
‘area ncluding buffer zone,
mapping of coordinates, running
 length, HTL, and CRZ boundary |
 should be put in the palace. The :
plan shfuld take note of all the |
| conditians of approvals granted to
all the project proponents in this |
area, and the reported cases of
 the disappearance of mangroves

| vii




|
/@ Kandla Oil Terminal Private Limited

| mangrove conservation.
x

|

Compliance Status

/ F‘,’AEC Conditions

near the project  site. The |

preservation of the entire area to
maintain the fragile ecological
conditions should be a part of the
plan in relation to the creek and

'The commitments made during
| the Public Hearing and recorded
|in the minutes shall comply with
| by letter and spirit. A hard copy
of the action taken shall be
submitted to the ministry.

Not Applicable

All the conditions stipulated in the
| earlier clearance including the

recommendations of the

Environment Management Plan,
‘ and Disaster Management Plan
| shall be strictly complied with.

Noted

wi | Disposal sites for excavated

material should be so designed
that the revised land use after
dumping and changes in the land
use pattern does not interfere
| with the natural drainage.

Noted

\_

PP shall install a continuous
automatic ambient air quality
monitoring system (24x7) for all
relevant parameters . at two
locations to monitor the ambient
air quality status of the project
| area. Data should be transferred
online to CPCB and SPCB
websites.

We are conducting AAQ monitoring
as per CPCB guidelines and are
attached as Annexure.

treatment of the effluents and
solid wastes must be made and it
must be ensured that they
conform to the standards laid
down by  the competent

xiv | The groundwater shall not be | Noted
tapped within the CRZ areas by
the PP to meet the water
| requirement in any case.
XV Necessary arrangements for the|The, project is under the

construction stage.

authorities including the Central
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r
0.
or State

| (Protection) Act, 1986.

EC Conditions

Pollution Control Board
'and under the Environment
“All the operational areas will be
| connected with the network of
liquid waste collection corridors

comprising of stormwater, oily

The

@ Kandla Oil Terminal Private Limited

Compliance Stat;

.
-

the

project' s
construction stage.

under

devices) for water pollution in
respect of flow measurement and
relevant  pollutants in  the
treatment system to be installed.
The data to be made available to
the respective SPCB and in the
' Company’s website.

waste and sewage collection

| pipelines.

Automatic  /online  monitoring Not Applicable
system (24x7) monitoring

!| XViii

|

| Marine ecology shall be monitored
'regularly also in terms of
iseaweeds, sea grasses, mudflats,
| sand dunes, fisheries,
|echin0derms, shrimps, turtles,
‘ corals, coastal vegetation,
mangroves and other marine
biodiversity components as part
' of the management plan. Marine
|ecoiogy shall be monitored
‘, regularly also in terms of all
| micro, macro and mega floral and
faunal components of marine
biodiversity.

DPA appointed the Gujarat Institute
of Desert Ecology, Bhuj for Regular
Monitoring of Marine Ecology in May |
2017. Present work was assigned
by DPT for 2021-2024.

Measures should be taken to
contain, control and recover the
accidental spills of fuel and cargo
handle.

Noted

XX

All  the mitigation measures
submitted in the EIA report shall
be prepared in a matrix format
and the compliance for each
mitigation plan shall be submitted
to the RO, MoEF&CC along with
half yearly compliance report.

Noted
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/;Lr'_é‘ha_ps/barges shall not be allowed | The  project s
to release any oily bilge waste or | construction stage.

ballast water in the sea. Any |

effluents from the Jetty which ‘

have leachable charactertstlcs

under  the

shall be segregated and |
; recycled/disposed of as per SPCB |
| | quidelines.

xxii | The location of DG sets and other | Not Applicable
emission-generating  equipment |
shall be decided keeping in view‘
4he precominant wind direction so
that emissions do not affect‘
nearoy residential areas.
Instzliaton and operation of DG
sets shzll comply with the
guicelines of CPCB.

XXiii 2l thnz mechanized handling | Not applicable as this project is for
systems and other associated | the handling of liquid cargo.
equipment such as hoppers, belt
Conveyors, stackers cum
reclzaimers shall have integrated
dust suppression systems. Dust
suppression systems shall be
provided at all transfer points.

xxiv  No product other than permitted | Noted.
under the CRZ notification, 2011 l
<nall e stored in the CRZ area. |

XXV It shall be ensured by the Project Noted.

| Proponent that the - do

not cause disturban

fisning activity, M

fishing boats ang_ .

xxvi | As proposed, agneen belt over an | Noted.
area of 36.8 ha shall be
developed with at least 10-
: -wide green belt on all sides
 the periphery of the project
n the downward direction,
‘along roadsides etc. Selection
Lof plant species shall be as per
the CPCB guidelines in




Compliance Status

/ [sr- ! EC Conditions
| | Ne. consultation with the DFO.

|{viﬁ Mangrove plantation in an area of
|)< ' 100 ha. shall be carried out by
| | KPT within 2 years in a time
- bound manner. Action taken
i report shall be submitted to the
' Regional Office of MoEF &CC.
xxviil "Municipal  solid  wastes and
' hazardous ~ wastes shall be
' managed as per the Municipal
Solid Waste Rule, 2016 and
Hazardous Waste Management
Rule, 2016.
iThe Project Proponent shall take
'up and earmark adequate funds
.  for socio-economic development
' 'and welfare  measures  as
' proposed  under the CSR
program. This shall be taken up

Not Applicable

Noted.

Noted.

| on priority.
wxx | The project proponent shall set
| ‘up a separate environmental
management cell for the effective
implementation of the stipulated
environmental safeguards under
' the supervision of a Senior

Executive.

Noted.

wxxi | The funds earmarked for the
y environment management plan

. shall be included in the budget,
and this shall not be diverted for

any other purposes.

Noted.

xxxii | The proponent shall abide by all
the commitments and
recommendations made in the
EIA/EMP report and also during
their presentation to the EAC.

Noted.

xxxiil | The company shall prepare an
operating manual in respect of all
activities. It shall cover all safety
& environmental related issues
and systems. Measures to be|
taken for protection. One set of
the environmental manual shall

Noted.
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EC Conditions

Compliance Statys

be made available at the project
site. Awareness shall be created
at each level of management. All
the schedules and results of
environmental monitoring shall be
available at the project site office.

_— ]

The Company shall have a well-
laid-down  Environment  Policy
approved by the Board of
Directors.

Noted. i

The Environment Policy shall
prescribe for standard operating
processes/procedures to bring
into focus any infringements/
deviation/violations of the
environmental forest
norms/conditions.

or

Noted.

or |
the !
with

The hierarchical system
Administrative Order of
company to deal

environmental issues and for
ensuring compliance with the
environmental clearance |
conditions shall be furnished.

Noted.

To have proper checks and |
balances, the company shall have |
a well-laid-down  system  of |
reporting of non-compliances/ |

' violations of environmental norms |

to the board of Directors of the
company and/or shareholders or |
stakeholders at large. |

Noted.

GENERAL CONDITIONS:

| The

project authorities
strictly adhere to the stipulations |

made by the State Pollution
Control Board (SPCB), State |
Government and any other

statutory authority.

must | Noted.

' the officers
_| Regional Office at Bhopal by the |

Full support shall be extended to | Noted.

of this Ministry/ |
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Compliance Status

]

|pr0jECt proponent durilng the
|inspection of the project for
' monitoring purposes by
furnishing full details and an
action plan including action is
taken reports in respect of
| mitigation measures and other
environmental protection

' activities.

w

.

A six-Monthly monitoring report
shall need to be submitted by the
, project proponents  to  the

| Regional Office of this Ministry at
| Bhopal regarding the
implementation of the stipulated
conditions.

Noted.

Ministry of Environment, Forest
and Climate Change or any other
competent authority may
stipulate any additional conditions
or modify the existing ones, if
necessary, in the interest of the
environment and the same shall
‘ be complied with.

Nated.

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

(v)

Noted.

| (vi) In the event of a change in the
project profile or change in the
implementation agency, a fresh
reference shall be made to the
Ministry of Environment, Forest
| and Climate Change.

Noted.

(viy | The project proponents shall
inform the Regional Office as well
as the Ministry, of the date of
financial closure and final

approval of the project by the

date of start of land development
work.

concerned authorities and the:

Noted.

|
| (viii)

A copy of the clearance letter

Complied
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Compliance Status

be marked to the concerned
,Panchayatjlocal NGO, if any, from
whom any suggestion/
representation has been made or
received while processing the
roposal.

A copy of the environmental
clearance letter shall also be
displayed on the website of the
concerned State Pollution Control
Board. The EC letter shall also be
displayed at the Regional Office,
District Industries centre and
Collector’s Office/Tehsildar’s
' office for 30 days.

Complied.

These stipulations would be
enforced among others under the
provisions of the Water
(Prevention and Control of
Pollution) Act 1974, the Air
(Prevention and Control  of
Pollution)  Act 1981, the
Environment  (Protection)
1986, the Public  Liability
(Insurance) Act, 1991 and EIA
Notification 1994, including the
amendments and rules made
lthereafter.

Act |

Noted.

12

All other statutory clearances
such as the approvals for storage
| of diesel from Chief Controller of
| Explosives, Fire Department, Civil
Aviation  Department,  Forest
Conservation Act, 1980 and
| Wildlife (Protection) Act, 1972
etc. shall be obtained, as
applicable by project proponents
|from the respective competent
| authorities.

Till date no tank farm construction
activity has been started.

| The project proponent shall
| advertise in at least two local
|Newspapers widely circulated in

|the region, one of which shall be
~|in__ the

vernacular® language

l Complied
|

1
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EC Conditions COW‘
4 _———that the project hasl ———— |
W0 infoﬂggorded Environmental and ‘

/Z clearance and copies of

earance letters are available‘
with the State Pollution Control
Board and may also be seen on
the website of the Ministry of
environment, Forest and Climate
Changé at
Iﬁt_t,;;g_viww.envfor.nic.in. The |
advertisement should be made |
' within Seven days from the date

| of receipt of the Clearance letter
and a copy of the same should be : |
forwarded to the Regional ofﬁce\

. ' of this Ministry at Bhopal.
74 | This Clearance is subject to a
' 'final order of the Hon'ble |
' Supreme Court of India in the‘ '
| matter of Goa Foundation Vs |
‘Union of India in Writ Petition \
| (Civil) No. 460 of 2004 as may be | |
|

|
\ Noted. \

| | applicable to this product. ]

15 | The status of compliance with the \ Noted.
| various stipulated environmentai‘
| conditions and environmental \

\ || safequards will be uploaded by

the project proponent on its |
| website. |, {
16 | Any appeal against this Clearance \ Noted. \
\ \shaH lie with the National Green
| 'Tribunai, if preferred, within a| \
'| ' period of 30 days as prescribed |
\ under Section 16 of the National |
| Green Tribunal Act, 2010. \
17 | A copy of the clearance letter | Complied. |
\ | shall be sent by the proponent to | |
| 'the concerned Panchayat, Zilla \

| Parishad/Municipal ~ Corporation,
‘ | Urban Local Body and the Locali |
| NGO, if any, from whom |
‘ | suggestions/ representations, if

any, were received while ¥ \
L | processing the proposal. The |
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EC Conditions Compliance Status

cjearance letter chall also be put

an the website of the company by

the proponent

"rhe probonent shall upioad the Noted
catus of compliance with the
;Um,l]?!f?ﬁ EC cond tions, ncluding

esults of monitored data on their
~website and shall update the

same peripdically it shall
gimultaneously be sent to the
Regional Office of MoEFCC, the
respective Zonal Office of CPCB

and the FpC_B.

L) The environmental statement for:Noted
each financial year ending 31%

March in Form-V as is mandated

v be submitted by the project
proponent to the concerned State
Pollution  Control Board as |
prescribed under the Environment |
(Protection) Rules, 1986, as
amended subsequently, shall also |
pe put on the website of the|
company zlong with the status of|
compliance of EC conditions and '.
shall also be sent to the|
respective Regional Offices ofi
 MoEFCC by e-mail.
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o ok int-wise Compliance St
subject: Poin pliance Status Report f
peveloping integrated facility within the existing l:;ng::zP
| pist: Kutch by M/s. Kandla Port Trust Limited - Reg.

clearance for
ort at Kandla,

gef No: - GCZMA CRZ recommendation vide Let " ®
g Cell dated 01.07.2015 etter No- ENV-10-2014-25-

e

,-—""_'_F-._-_ —— ‘
] NS‘; CRZ Conditions Compliance Status

T gPECIFIC CONDITIONS

*‘1'“"* The provisions of the CRZ notification of | Noted.
| 2011 shall be strictly adhered to by the

KPT. No activity in contradiction to the
provisions of the CRZ Notification shall be
| carried out by the KPT.

shall not be any damage to the existing

. [2. The KPT shall have to ensure that there | Noted
# L__——— mangrove area.

|3 The KPT shall prepare an emergency plan | Noted
’ to protect existing mangroves in case of
any eventuality/accident

| 4, The KPT shall have to make a provision | Noted
! | that mangrove areas get proper flushing
' water and free flow of water shall not be
obstructed.

[ 5. The KPT shall have to abide by whatever | Noted
decision taken by the GCZMA for violations
of CRZ notification 2011

6. There shall not be violations of the order | Noted
dated 9-12-2013 passed by the National
Green Tribunal, and accordingly, there shall
be no mangrove destruction taking place in
the KPT area.

7. No dredging, reclamation or any other | Noted
project-related activities shall be carried
out in the CRZ area categorized as CRZ I
(i), and it shall have to be ensured that the
mangrove habitats and other ecologically
important and significant areas, if any, in
the region are not affected due to any of
the project activities. - |
8. The KPT shall participate financially in | Not Applicable
installing and operating the Vessel Traffic
Management System in the Gulf of Kachchh
and shall also take the lead in preparing
and operational sing the Regional Oil Spill |
Contingency plan in the Gulf of Kachchh. |
9. The KPT shall strictly ensure that no creeks | Noted
or rivers are blocked due to any activity at
L Kandla.
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"Mangrove plantation in an area of 100 ha.

A

Kandla 0% Terminal Private Limited

CRZ Conditions

Compliance Status

shall be carried out by the KPT within 2
years in a time-bound manner on the
Gujarat coastline either within or outgide
the Kandla Port Trust area, and a six-
monthly compliance report along with the
satellite images shall be submitted to the
Ministry of Environment and Forests as well
as to this Department without fail.

Not Applicable
l \

No activities other than those permitted by
the competent authority under the CRZ

Notification shall be carried out in the CRZ
| area.

Noted

' No groundwater shall be tapped for any
'| purpose during the proposed
| expansion/modernization activities.

Noted

| All necessary ' permissions from different
| Government  Departments/agencies shall

be obtained by the KPT before commencing
\ the expansion activities.

Noted

| No effluent or sewage shall be discharged
‘ into the sea/creek or in the CRZ area, and
| it shall be treated to conform to the norms
' prescribed by the Gujarat Pollution Congrol
| Board and would be reused/recycled within
| the plant premises.

No waste water generation during the
constructign phase

]All the recommendations and suggestions
I given by Mantec Consultants Pvt. Ltd. New
Delhi in their Comprehensive Environment
‘ Impact Assessment report for
| conservation/protection and betterment of
the environment shall be implemented
| strictly by the KPT.

Noted

| The construction and operational activities
|shaII be carried out in such a way that
| there is no negative impact on mangroves
and other coastal/marine habitats. The
construction activities and dredging shall
be carried out only under the constant
| supervision and guidelines of the Institute
| of National repute like NIOT,

Noted

\The KPT shall contribute financially to any
‘ common study or project that may be
proposed by this Department for
|env‘|ronmental management/conservation
Lfimprovement for the Gulf of Kutch.

Not applicable

The construction debris and/or any other
type of waste shall not be disposed of into |
the sea, creek or in the CRZ areas. The |

Noted
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/ (’ﬁRz Conditions | Compligpce Status |
No. :
—_

debris shall be removed from the
construction site immediately after the
construction is over.
19. | 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
L deteriorated by the construction labours.

20. The KPT shall ragularly update their Local | Noted
Qil  Spill Contingency and Disaster
Management plan in consonance with the
National Oil Spill and Disaster Contingency
Plan and shall submit the same to this
Department after having it vetted through
the Indian Coast Guard.

| 21. | The KPT 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. ¢

The KPT shall take up massive greenbelt | Not applicable

development activities in and around

Kandla and also within the KPT limits.

23. The KPT shall have to contribute financially
for taking up the socio-economic upliftment

activities in this region in consultation with

the Forests and Environment Department |
and the District Collector/ District‘

Development officer. ] B

24. A separate budget shall be earmarked for | Noted
environmental management and socio- i

economic activities, and details thereof |

shall be furnished to this Department as |

well as MpEF,GOI. The details with respect |

| to the expenditure from this budget head |

_ shall also be furnished. g |

25. A separate environmental management cell Noted
with qualified personnel shall be created for |

| environmental monitoring and
management during the construction and

(- operational phases of the project. _

26. An environmental report indicating the Noted
changes, if any, with respect to the

baseline environmental quality in the

‘ | coastal and marine environment shall be |

| | submitted every year by the KPT to this |

|  Department _as well as to the

Noted.

Not applicgble

22;

Not applicable

~~

¢
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28. A six-monthly report o

/ @ Kandla Oil Termina) p ivate Limiteqd

~5. | crz Conditions

M ErRcc GO

27. | The KPT shall have to
"o support the  Nationa

' Scheme being implemented in
‘the GEER Foundation,
consultation  with the

— Environment Department

contribute ﬁnancially

on compliance with
the conditions mentioned

N this letter shall
have to be furnished by the KpT on a
basis

Degartmenth_ogEs_@C‘g()I

29. Any other conditions tha_t_n?a_y_Bé étTp_uI_a_tgd_
by this DepartmenUMoEF&CC,GOl from
time for

time to environmental

Not applicaple

Compllnnce S_-t;t_t;sh_mh
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Suvfaloping integrated facility wit
g?st: Kutch by M/s. Kandla Port Tr

Ref No: - PC/CCA-KUTCH-IZBI/GPCB ID
amendment of Consent t to Establish dated

04.12.2017
=y [ o———
Fs?ﬁ;.— Condition Compliance Statys
7 SPECIFIC CONDITIONS: =
1 2 aaw .______-__________——-——_4
1. Kandla Port Trust shall strictly adhere to al| conditions of CRZ | Noted
Clearance issued by the Forest & Environment Department
vide order no. ENV-10-2014-25-¢ dated 01/07/2015. .
| 2. CTEis granted conditionally that Kandla Port Trust shall not Noted
install & commission, including the construction activity of
seven activities mentioned above, without obtaining
Environment Clearance from MoEF&CC, New Delhi.
| |
| 3. Kandla Port Trust shall strictly adhere to all conditions of the Noted
| Terms of Reference (ToR) (vide letter no. F. No. 11-82/2011-
IAI11) by MOEF&CC, New Delhi.
3.

Kandla Oil Terminal Private

Limiteq
atus Report fo
hin the existing
ust Limited - Reg

44000 dated 22,

r Consent to Establish for
Kandla Port at Kandla,

12.2015 and

CONDITION UNDER THE WATER ACT 1974:

3.1 There shall be no industrial effluent generation from the

loading and unloading activities at the port and other ancillary
operations.

3.2 The quantity of Domestic wastewater (Sewage) shall not
exceed 6.4 KL/Day.

3.3 The quality of the sewage shall conform to the following

standards:
PARAMETERS GPCB NORMS
BOD (5 days at 20 °C) 20 mg/L
Suspended solids 30 mg/L
Residual Chlorine Minimum 0.5 mg/L

3.4 Sewage shall be disposed of through a septic tank/soak pit
system.

3.5 The unit shall install meters at utilities for measuring category-

Control of Pollution ) Cess Act-1977") consumption of water.

wise (Category as given in Schedule Il of “Water (Prevention & 1

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable
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'w " CONDITION UNDER THE AIR ACT 10g;.
4.

4.1 There shall be no uce of fuel hence there shall be
Process gas emission from Sorage
ancillary operatione

no flue and
handling Activity and other

4.2 The applicant shall provide portholes, ladder, platfarm efc at
chimney(s) for monitoring the air

be open for inspection The chimy
various sources of emission shall
as 5-1,5-2, etc. and these shall b
facilitate identification

emissions and the same shall
ey(s) vents attached to

be designed by numbers such
e painted/ displayed to

4.3 The concentration of the followin

air within the premises of the industry shall not exceed the
limits specified hereunder as per National Ambient Air Quality
Standards issued by MoEF&CC dated 16" November-2009

Eparametersin the ambient

Sr. \ [ Concentration
No. Pollutant Time . in Ambient air
~ Weighted - inpg/m?
—_— | Average _
L. SuphurDioxide(S0,) | Annual | 50 |
' 24Hours ' 80 |
2 Nitrogen Dioxide (NO,) Annual 40 '
- 24Hours 80
3. Particulate Matter Annual 60
(Size less than 10 um) OR 24Hours 100
| PMI1D |
4. Particulate Matter Annual 40
(Size less than 2.5um) OR 24Hours 60
PM 2.5 '

4.4 The level of Noise in ambient air within the premises of the
industrial unit shall not exceed the following levels:
Between 6 A.M. to 10 P.M.:75 dB(A)
Between 10 P.M. to 6 A.M.:70 dB(A)

Noted

Not Applicable

Noted (Annexure)
|

Noted (Annexure)

' CONDITIONS UNDER HAZARDOUS WASTE:

5.1The applicant shall provide temporary storage facilities for each
type of Hazardous Waste as per Hazardous Waste
(Management, Handling & Transboundary Movement) Rules,
2008, as amended from time to time.

5.2 The applicant shall obtain membership of a common TSDF site
for the disposal Hazardous. Waste as categorized in Hazardous

Noted

The project is underj
the construction
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Kandla Oil Terminal Py .,

Limiteg

Waste (Managmm'nt, H

andling & 1,
Rules, 2008, as amende

ansl)oundary Movement)
d from time

to time.

6.1 Any change in personnel o
mentioned in the ¢ onsent
intimated to thig Board

qQuipment or working condition
form/order should immediatel

5 a8

y be

6.2 The waste Benerator <haj
Collection, storage, 1
wastes generated

be totally responsible for (i.e
ansportation and ultimate disposal) the

6.3 Records of waste generation jts Mmanagement and annual
return shall be submitted to the Gujarat Pollution Control
Board in Form- 4 by 31" January of every year.

6.4 In case of any accident, dot

. ails of he sama shall be submitted
in Form- 5 to the Gujar

at Pollution Control Board.

6.5 Applicant shall comply with the relevant provision of “Public
Liability Insurance Act-91”.

6.6 Unit shall take al| concrete measures to show tangible results in
waste generation reduction, avoidance, reuse, and recycle.
Action taken in this regard shall be submitted within 03
months and also along with Form 4,

6.7 Industry shall have to display online data outside the main
factory gate with regard to the quantity and nature of
hazardous chemicals being handled in the plant, including
wastewater and air emissions and solid hazardous waste
generated within the factory premises,

6.8 Adequate plantation shall be carried out all along the periphery
of the industrial premises in such a way that the density of
plantation is at least 1000 trees per acre of land and a green
belt of 10 meters width is developed.

6.9 Tﬁe applicant shall have to submit the returns in the prescribed
form regarding water consumption and shall have to make
payment of water cess to the Board under the Water
(Prevention and Control of Pollution) Cess Act 1977.

' The project is under |

| the construction
stage

! Noted

Noted

The project is under
the construction
stage
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mswf"er sNames Format No. 7.8 F-01

\ggz VA RAILAWAY CROSSING, NEAR LOC ‘;?‘te o 12/0F/20¢2

8 TERMINALS NEW KANDLA - eport

;ansHORE 370210 ReportNo  : A2ZELPL/DW/08/2022/01
WETW e

Tate of sampling : = 08/08/2022 Type of Sampling Drinking Water
—eolsample Received 09/08/2022 Sample ID DW/052022/01

Tampling Location of Sampling

o Near office area Sample Particular Drinking Water
0
Wd / A2ZELPL Team Reference Method for 1S 3025 (Part-1)
suomitted by Member Sampling
[sample Quantity /T otal No. 2 Litre/1Nos. Date of Analysis Start 09/08/2022
Jetails of Packing/Label /Seal Satisfactory Dath.of Analysis 11/08/2022
(= — - Completion
inironment condition during the SELIE J
test
Test Results
i | Parameters Results S‘TiiNn[:iJ:RD Unit ‘ Reference Method
L pH @°C 69 6.5-8.5 - APHA, 23" Edition 2017/45C0-H*B
L | Electrical Conductivity @°C 0.52 - mS/cm APHA, 23" Edition 2017/2510-B
i | Temperature 25 °C APHA, 231 Edition 2017/2550B
¢ | Totaldissolved solids 236 mg/L APHA, 23 Edition 2017/ 2540-C
-3'__41__ Total Suspended solids 21 50-150 mg/L APHA, 23 Edition 2017/ 2540-D
6| Chloride as C\ 289 mg/L APHA, 23+ Edition 2017/ 4500C'B |
Lmal Hardness as CaCO3 64 | mg/L APHA, 23 Edition 2017/2340-C
8_| Calcium as Ca 31 mg/L APHA, 23 Edition 2017/3500-Ca-B I
9, L APHA, 23rd Edition 2017/Calculation )
Magnesium as Mg, 24 mg/ Method 3500 -Mg B
L. ["Shall Notbe | Nos./100 l APHA 231 Edition Part-9000  Section
E Coil Absent ]_i"”LmHE— ml -9p21D |

!
f.A-guwcy /

Tested By
(Sr. Analyst/ Analyst)

-

Checked By/Prepared By

Dr. Jagruti P. Matang
(Technical Manager)

Thi . chnl
l.ls Report is issued under the following terms & Condition:

/2 :e vesults relate only to the items testedand for ap
is Test report shall not to be reproduced in full

of|

% e:w ;wiFh““t the written consent of AZZE
Nalysis of the sample will be done if requeste

to .
NSumed g, ring analysis.

plicable parameter

or part for any promotional or publicity and can't be used as evidence in court

pvirotech Lab Private Limited

4 Within 15 days from the date of reporting of sample if the samples are not

orized Signatovy
Akbarkhan P. Jalor!
(Quality Manager)

End of Report -

Page No.:1 of 2




ENVIROTECH LAB PYT . 17p

TEST REPORT
: d : TC-10331
wf“'mcrsmme and Address FormatNo.” : 7gr.01
Dat EA B O
xaTF:;HR RAILAWAY CROSSING, NEAR LOC Rip{; :atr 5
UP;-E CHORE TERMINALS NEW KANDLA -37021¢ ReportNo

f0

¢ A2ZELPL/AA/08/2022/01

_______-.________—_

q -
[pesct i . iR
| ing 08/08/202
i [gﬂfsamp = 2 Ty ;
= sample Received 09/0/2022  Tamops poLAnE -
2% glocation of Sampling || NEAR TANG el
ot : "E'a;d 7 EEEIL;\REA Sample Particular AMBIENT AIR
qmple L0 LTeam | Refer
gpmitted b Member Samp]ei:;e Methodfor | |
. l 2 Filter paper —
uantity /Total No.
isample Q ty/ fllfq%z x 35 ml, Date of Analysis Start 09/08/2022
- 2% 35 ml
|wails of Packing/Label/Seal SatisF: Date of Analysis
| eta atisfactor
i y Completion 10/08/2022
prionment condition during 25+3°C Metrological conditions Clear Sky
| e test during monitoring
\wrument code A2ZELPL/RDS/01 | Actual Duration of 24
A2ZELPL/FDS/01 | Monitoring (Hours)
tRe
Sr. : . NAAQS
I No. Parameters Results | Unit LIMITS Reference Method
1 | 73 | 100 ug/m3 | 18 5182 (Part 23)2006
| Particulate Matter PMio 79 g/m3 | 100 4g/m Reaﬂgrmed 23)17 /
2 3 | 60pg/m3
L particdiate MatierPis | 36 | "& ng/m3 | 15182 (Part 24)2019
[ I T
3. T jg/m3 | 80pg/m3 | 155182 (Part 2)2001/
\ Sulphur Dioxide SOz 20 Reaffirmed 2017
4. " g/m3 | 80g/m3 | Is5162(Part 6)2006/
Nitrogen Dioxide N0z 38 A Reaffirmed 2017
A ) eadien) £
Tested By Checked By/ prepared By Akl:::il:adnsl;.g;‘;::'?
Dr. Jagruti P. Matané (Quality Manager)

[Sr.AnaIyst;:\nalysl)

& Condition:

Thisp o
CPortis issued under the following terms
for applicable pd

1::!5?2:: s relate only to the items tcstedan_d |

of lw Wu;elmrrshall notto be reproduced in fl.IH or T

lean“]},si:out the written consent of A 2 2 EI“’IFOI‘CEI

CONSuMmed of the sample will be donc if requested Wit
ed durmg analysis.

- NABL J1C-10331

*Branch:

147, Time Square Emplre
Mirjapar Road, Bhuj - Kat
Gujarat - 370001 .

rameter

art forany pro
Lab Private Li
hin 15 days fror

gnd of Report

[Tcr:lmical Manager)

rumotional or publicity and can't be used as evidence in court
mited

n the date of reporting of sample if the samples are not

GSF-:ZﬁMUCﬁDSSlFlZO
info@azxenvirotechlah.com
m.auenﬂrutedllab.com

Akbarkhan Jalori
+91 98987 11906




ENVIROTECH LAB Pyt . 11,

TE ST REPQRT

TCAnN

« Name and Address: i
,ﬂﬁn‘“frs Eol mat No, 78 F-01
Yool o AILAWAY CROSSING, N ate of 5
W RVA RAI SSING, NEAR LOC 12/08/207
nr!‘rFﬂDRETERMINALS NEW KANDLA -370210 E:gﬂrt /2022
e S e A27E
I e —_— LELPL/AA
onofSample: — AR
qr{f’_, * B e T rr—— = -
*asampling [ 08/08/2023  Trypecre————
11r; mple Received 09/08/2022 —?JTPP_“_’EEP"ng = |_[ . - i
it & St s LT —_— .
g Location ofSampling | | EEAR jBETy | elD || AA/082022/02
AND FALL Sampl T (- |
pyint LL POINT ple Particular ks |
ke Collected / .| A2ZELPLTeam | Reference Method. | | AMEIEHE MR
qmitted BY " | Member erence Method for I —
g :  Sampling Y [P
W 2 Filter paper — =
gaple Quantity otal No. : | 180; x 35 m|, D
|| 1NO, %35 ml. ate of Analysis Start 09/08/2022
mailsuf?acking/ubel/Seal Satisfactory Date of Analysis . 10/08/2022
yronment condition during Comp len?" L /
o 25+3°C Met.rologlcal conditions Clear Sky
= during monitoring
wiment code A2ZELPL/RDS/01 | Actual Duration of i
— A2ZELPL/FDS/01 | Monitoring (Hours) | s _ ]
Test Results
Sr. | ]
No. | Parameters Results | Unit f{‘:ﬁgg Reference Method ‘
S | .
| Particulate Matter PMio 64 ng/m3 | 100 hg/m3 | 1S S;S:fg:::j%i%%/ |
!
| Particulate Matter PMas | 40 ug/m3 | 601g/M3 | 155182 (Part 24)2019
: 80 pg/m3 1S 5182 (Part 2)2001/
| Sulphur Dioxide SOz 24 hg/m3 » e/ L Rearﬁ(rmedz{]]_'; |
. . 31 80pg/m3 | 1s5182 (Part 6)2006/
| ll Nitrogen Dioxide NO: 36 l_ug/n _l_g Reaffirmed 2017 |
-H-9U Gw’T' él/l/ﬂ_
T{‘()mf IVl red By worized Signatory
lSr-Analsysthr:: | Ch;cklead ?:é?’reh';:mng Akbarkhan P. Jalori
aly 3 i
yst) {'irechﬁlcal Manager) (Quality Manager)

ThisRenoreic s
. 'ep:: is issued under the following terms & Condition:
5. This T:rths relate only to the Items testedan
0 1awwiurep°” shall ot to be reproduced in
6. Canalysi 10ut the written consent of A2 7 Envirote
ysis of the sample will be done if requeste

Cons
umed during analysis.

d for applicable pard meter

full or part for any prome
ch Lab Private Limit

d within 15 days from tl

romotiond
ed

1o date of repor

NABL/ TC:10331

65T 124AAUCA391F120
@n!_:enuiroted'llah.mm

| or publicity and can't be used as evidence in court

ting of sample if the samples are not

Zzemrimtechlab.cum

e S

Akbarkhan Jalori
+91/98987 11906



ENVIROTECH LAB PVT 1y

TEST REPORT
 Name and Address: Format Ng '
llr'n“'] i . Date of '.
" (AILAWAY CROSSING, NEAR LOC Report e
1A Al = R » ] 8 ‘
_..'l*_,ngmiNM-~“ NEW KANDLA -370210 Report No

'Ji‘jhi e e —————

. ~ample:
al ol \RTE-—--—'—
ot —

T

gl . H | |
f '“,‘ﬁ.nc?!““" of Sampling | |
A

P

il .-""'_"'_P_=
- \,n”(_\(t{‘d / _
o vy | [ Member

Ml — | - .' TYi‘E_ﬁf_QA in
i ceived : & 11/08/202 -‘ M Samplin
ggrﬂple Re el | l."_‘)'ﬂ"_?'_ B _sﬂ‘l\plp"} g_

Sample Particular

| | A2ZELPLTeam ﬁcﬁi@fe_@!;:dfn”- '

R esmra—
‘hration status |~ 3

— n.f

Si
|Sampling  __ |'}|

A2TELPL/AN/ORZO 12/01

-

AN/082022/01

NOISE

| 159989-1991

oK [ _—
iti i i | Date of Analysis S T
ditions during | ysis Start |« | -
ot 8 \ : \ CLEAR SKY Date of Analysis -
Completion

|

\ A2ZELPL/SLM/01 \

Actual Duration of

: . -

_qment code E d .

! Monitoring (MINUTE) | | 30

Test Results
GPCB
LOCATION l Results l Limit l Unit \ Reference Method

~ NEARTANKFARM " 63 | 75 | dB | 159989-1991 i

“)EAR JEETY LANDFALL AREA 60 | 75 | dB | 15 9989-1991
TANKFARMRIGHTSIDE | 50 | 75 | dB | 1S 9989-1991 |

TANKFARMLEFTSIDE | 56 [ 75 | dB | 15 9989-1991

\

pofA-qurem
Tested By
{8r. Analyst/Analyst)

Checked By/Prepared By
Dr. Jagruti P.Matang

50 : (Technical Manager)
tis Report is issued under the following terms & Co ndition:

1 i 1 +
: Bk results relate only to the items testedand for applicable pa
L 3 +

This Test report shall not to be reproduced in full or part for any pmnmlmnal. or pu

_ uflaw without the written consent of A 2 7 Envirolech

! Teanalysis of the sample will be done if requested Within 1

onesy
tonsumed during analysis.

4,

uare Emplire

Mirjapar Road; Bhu| - Kach

t=-370001

rameter

Lab Private Limited
5 days from the d

End of Report

orized Si\gnam ry
Akbarkhan P. Jalori
(Quality Manager)

blicity and can't be used as evidence in court

ate of reporting of sample if the samples are not

B S TN 1 T

NABL /.TC-10331

GST -24AAUCA0391F120
in!’n@al:enuiroter.hlab.corn
www.ahenulmtechlah.:nm

Akbarkhan Jalori
+91 98987 11906




ENVIROTECH LAB PVT . 11
TEST REPQRT

d Address: o
st ress rormatNo, 79 p.1”
0 of - .
i " WAY CROSSING, NEAR LOC Report +06/07/2022
& el LS NEW KANDLA -
;rESHHgRETERMlNA LA-370210 . ReportNo ~; A2zgLpy, 1AN/072022/01
T | 1| 05/07 .
i « pling /07/2022 Type of Sampling ] e
e’ = lenecewed : 1 05/07/2022 Sample ID : -
pgrﬂ_f Locaﬁonofsampllng- ______ : | AN/072022/01
uﬂp"ng s N [ Sample Particular
o =
?mn c Glected / .| A2ZELPLTeam | Reference Method for
%/M_/, : Member sampling : | 159989-1991
g ment calibra}tfon statu.s . | OK Date of Analysis Start | : | ----
f ]ogical_colldltlolls during . | CLEAR SKY Date Ofﬁmalysis
qorin Completion ||~ |
, code : A2ZELPL/SLM/01 | Actual Duration of
sgune? 1 Monitoring (MINUTE) | | 30 _J
Test Results
i CPCB 3
LOCATION Results Limit Unit Reference Method
h .
| NEAR TANK FARM 60 75 dB 1S 9989-1991
. NEAR JEETY LANDFALL AREA 55 75 dB 159989-1991
7 TANKFARM RIGHT SIDE 62 75 dB 159989-1991
[ TANKFARM LEFT SIDE 57 75 dB 15 998§-1991
Meuanr 5
T teBﬂ Checked By/Prepared By orized Signatory ‘
(Sr. An:lsysct,'n:alyst] Dr. Jagruti P. Matang Akbarl_(han P.Jalori |
(T echnical Manager) (Quality Manager)

TisReportis issued under the following terms & Condition:
]z' Th?resuirs relate only to the items testedand for applic
. This Test report shall not to be repr

of law

3 Reanalysis of the sample will be done if requeste
wonsumed during analysis. R

able parameter
oduced in full or part for any promotiona

) i irotech Lab Private Limited ' .
W sl e o fg Within 15 days from the date of reporting of sample if th

| or publicity and can't be used as evidence in court

e samples are not

End of Report




o ﬁjsampl_c_. el

ENVIROTECH LAB pyy LD
TE .
| TEST REPQRy
~ame and Address: §

[Pmrl Sh?m |*m.n1,u Na e

S RAILAWAY CROSSING, NEAR 10¢ i | han
RV R MINALS NEW K : Report A0/07/202;
okl TERMINALS NEW KANDLA -37021¢ Report -

1L R 0 o

| e —— J\;_/H_F‘i (l\a\."l‘l'};‘f” I-?,u""]|

: -.'pr;!_;],i'.ﬁ.'g-——- 11 05 (_1-;_?@';‘?‘—“ [Tvor g e———
O mpieReceived | 106/07 /2022 - Sampling [ —
O ocation of Sampling | | NEAR TN el _ | [majora0nzen
| : — [ ]A 2022/
e 1| FARM AREA Sample Partieylar l I
n ..-:Ilr ‘ni]C{th j I | "‘2!’]"]?1_, Tp.m_\ - '_1 _‘f__ o ‘(MB‘IFPI_ »\ip
o ned bY | Member eference Method for
il e —n samp”ﬂ |
. , 2 Filter paper +—-08 T
ple Quantity fTotalNo. 1502 x 35 m|, Date of A . )
' | lNOI—“-:iS_Hl]_-.____ nalysis Start 06/07/2022
_icof Packing/Label/Seal Satisfactory Date of Analysis S
o — = Completion 08/07/2022
—onment condition during .
K 25+3°C :1u3t}'0|ogical conditions | Clear Sky
p 1S ring monitoring '
~ment code A2ZELPL/RDS/01 | Actual Duration of ! —
A2ZELPL/FDS/01 | Monitoring (Hours) 24
) N—
Test Results
Sr.
No. Parameters Resuits | Unit L?S?T(ISS Reference Method |
| particulate Matter PMy, | 84 | M&/m3 | 100 ug/m3 | 155182 (Part 23)2006/
. Reaffirmed 2017 |
I_ Particulate Matter PMzs 42 hg/m3 | 60 ug/m3 | 155182 (Part 24)2019
3‘ | - - 1 » Tl
| | Sulphur Dioxide 50; 23 ug/m3 | 80pg/m3 | 13 iﬁ?ﬁ(r:l:td“z)gfgu ll
4 : _ Oug/m3 | 155182 (Part6)2006/
Nitrogen Dioxide N0y | 46 | '&/™ | 30¥&/m Reafﬁ(rmed e |

|
b).f-gurex)
Tested By
(5r, Analyst/Analyst)

Checked By/Prepared By
Dr. Jagruti P Matang

(Technical Manager)

(Quality Manager)

his Repopr 1o+
! 1--.??:” issued under the following terms & Condition:
L g results relate only 1o the items testedand for applicable paramete

0l

|.]5'|"lE
- EsLreport shall not to be reproduced in full or part

for any pron

sotional or publicity and can't be used as evidence in court

E."_nalys.

d during analysis.

F AW wi

5 Without the written consent of A 2 Z Envirotech La
< 1T
s of the sample will be done if requested Within

b Private Limited ‘
15 days from the date of reporting of sample if the samples are not

End of Report

NABLY/TC-10331
124AAUCAD391F120
o@a2eenvirotechlab.com

Akbarkhan Jalori
+91198987/11906

w,azienvirotechlab,com



ENVIROTECH LA pyy pp

I-E_ME_EQM
5 ame and Address: r['}ﬂrmnt No. 74 61
ot ate of - LA R
P’:pr A RAILAWAY CROSSING, NEAR Loc Report + 100772022
Z‘Tr,sﬂngETERMINhLS NEW KANDLA 37071 Report No

Al '
' ‘Fﬁoﬂ"[sample:
5 =

AZZELPL/M/O?/ZOZZ/UZ

. S
W oling 05/07/2022 TS e '
rampline ] Type of Sam LT
p}li"w Received 06/07/2022 Samplaip pling ;| -
'Wfﬁmplmg NEAR JEETY T ———— [t AAJ072022/02 |
~ingLO S —t—
ng LAND FALL poinT | Sample Particular : | AMBIENT AIR
, s
Y o Collected / A2ZELPL Team Reference Method for |
gmﬂ_m dby Member Samplin :
e 2 Filter paper B
uantity /Total No. 1502%35ml, | pate of Anal sis Start 06/07/2022
soned 1NO; x 35 i, Y EHED
; ing/Label/Seal Satisfactory Date of Analysis i
walsof Packing/ . / . ory  Coribleifon 08/07/2022 |
mironment condition during 2543°C Metrological conditions Clear Sky '
test during monitoring '
q A2ZELPL/RDS/01 | Actual Duration of 2%
grument code A2ZELPL/FDS/01 | Monitoring (Hours)
Test Results
' ' ‘ S
f;; || Siiamelars Results | Unit LI:I::?I% | Reference Method
. pg/m3 | 100 pg/m3 | 1S 5182 (Part 23)2006/
Particulate Matter PMy, 80 Reaffirmed 2017
7 pg/m3 | 60 pg/m3 2 24)2019
. i]Particulate Matter PMzs | 46 155182 (Part 24)
N m3 | 80yg/m3 | 155182 (Part2)2001/
™ l Sulphur Dioxides0; | 20 | "¢/ Reaffirmed 2017
— 06/
= \g/m3 | 80pg/m3 | 155182 (Part 6)20
e Nitrogen Dioxide N0, sz | M Reaffirmed 2017
I "
9 1[] Jdley orized Signatory
Tested By Checked By ,:Prepall:: " Akbarkhan P, Jalori
- "‘"“YSanalyst] ?'I'rc}::ﬁ:::l i{ﬂzgeg (Quality Manager)
This ’fﬁlﬁrr: isissued under the following terms & Condition: i
“results rejay

s Tgt report
i

W Without the written consent of A 2
c“nﬂ!ysls of the

_Msumed gy,

b,

g analysis,

e only to the items testedand for applicable param
shall not to be reproduced in full or p

sample will be done if requested Within 15

for any promotional or publicity and can’t be used as evidence in court
art for

Lab Private Limitec

1 Envirotech days from the date of reporting of sample if the samples are not

End of Report

Akbarkhan Jalori
. +919898711906



s Name and Address;

Eusmn‘lc
{0TPL
0pp,5141|1\m RAILAWAY CROSSING, NEAR LOC

ENVIROTECH LAB Pyt , 11

I‘ESTJERO_RI
TC-1p331

Format No
Dat -« t 78F-01
eof £ 15/07/2022

[}RESHORE TERMINALS NEW |
F KANDLA -370210 Report
i Report No
/’—— : A2ZE
Mescription of Sample: 2ZELPL/DW/07/2022/01
Jateof Sampling
/!-—__ %
imorSamplc Received Type of Samplin : .
: 5 g . | Drinking Water
Gampling Location of Sampling Sample ID . —
Point Near office are R L
sample Collected / i ? Sample Particular : | Drinking Water
suhmittcd - LPL Team Reference Method for
"mple Quantity /Total No. ls;lmpling : | 153025 (Part-1)
»---"'___ ) ate of Analysis Start 11
= - [ 1370772022
Deails 0 acking/Label/Seal Date of Analysis _ —
vironment condition during the Compléden i e

test

15
Parameters

pH @°C
Electrical Conductivity @°C

, Chloride as Cl

qw—‘l’r-ﬂ

l Magnesium as Mg,

i T | od :
; emperature | 25 ‘ -
| Total dissolved solids 2 mg/L APHA, 2 /
mg/L APHA, 23" Edition 2017/ 2540-D

2| Total Suspended solids
28, mg/L APHA, 23+ Edition
62 APHA. 231 Edition 2017/2340-C

E Coil

[-A-gurev’

Tested By
This(;:_' ﬁnal_ystfnnalyst]
1 ,l_hpeorl is issued under the [0
7 Th_lsr;sults relate only to thel
est report shall not o pere

o .
nsumed during analysis-

A%Z i :
Wirgt 5
ol iy SEhLab Py, Ltd.,
el L
Shly m:n, Sector 1 Zl:; R
Gai ﬂhiuh.;:m M“Gm', loor,
“Kachehh Gyarat’ 370201

detecnable L —

Checked By/Prep

he following ter
tems test a
pI'C'( uce

' 3. ?xl law without the written consent?
canalysis of the sample will be doné if request

gnd of Report

-

Reference Method
i APHA, 237 Edition 2017{4500-}{' B
APHA, 23rd Edition 201?{2510-3
APHA, 23 Edition 2017{25508
3rd Edition 2017 2540-C

2017/ 4500C'B

mg/L
me/L APHA, 237 Edition 2017{3500-[:.1-3
APHA, 23rd Edition 2017,/Calculation
me/L Method 3500 -Mg B

4 Edition Part = 9000 Section

I
Nos./100 APHA 23

Akbarkhan P. Jalori

ared By
(Quality Manager)

meter " . -
motional O publicity and can't be used as evidence in court

ing of sample if the samples are not

Akbarkhan Jalori
info@al:nnuiroter.h!ah.cnm o s L
www.aztenvirbtemlah,cum



ENVIROTECH LaB PVT LTD .

TC.10334
Test Results

Euslll‘“erls name and Address:

7L 'm

Gp chirva Railway Crossing, Near loc gt 07 8T-01
seshore rerminals New kandla-370210 gate of TR 08 e
eport
ReportNo  : A2ZELPL/AA/062022/05

|1}escIW“°“ of Sample: | - -
Dateofsampling 26,/06/2022 | Sample Particular l Ambient Air

Mpie Reu:wed
Tampling Location of Samplmg
Point

26/06/2022_ | Sample ID

- E

Ll E

\ Tk Barm Avez | Instrument calibration l_
status 0

i AR/062022/05

it
Sample Collected / \ . \ A2ZELPL Team | Reference Method for \ ‘ =
. submitted by ) | Member \ Sempifai | 155182
I \ ] 2 Filter paper, ll ~ \
||Sample Quantity /Total No. 1.1 150,x35ml, | Dateof Analysis Start i 27/06/2022
| - _Ll_NO,mI%F} mb | -
Dctl | Atisf: , | Date of Analysis N
ils anacklng/Labfl—feal : | Sa 1shctor) Cotapletioil | 27/06/2022
':R:]t:::]:mem condition during k 25 £3°C | :l::if-,r:n (:‘::;ilictaolrmcondmon Clear Sky
hsttument code | A2ZELPL /RDb/OI | Actual duration 8

. L_[_ang_i:lPL!i DS/01_ | Wirs | e

Test Resulis

s _ — B P—— e —— - -
. "‘Sri‘»ua_'r _._PEML_.—__ M—L—UMLT‘#_-—Z P: tzzs;:l;(u;::\fnu ed 201
~__ | Particulate Matter PMuo 73.81 “g’llu—f——ﬁg—w : 11-——'1'_'_"_1 cl :
R o e ——3245 | vg/m’ 195182 (Part24)2019
~i__ | Particulate Matter PMas | 245 | BBl ———— ooy 2017
. 6.06 nz/m’ | 155182 (Part 2) 200‘1/Rearﬁrmed 201
““‘“r | Sulfur D'““deio — 1606 1} (55182 182 (Part 6) 20 6;Reafﬁ1mod 201
~—______ Nitrogen Dio Dioxide N \JO ____‘____MIT—-—-L*'—""

J\‘H.orized Signatory
Akbarkhan P. |alori
(Quality Manager)

Checked BY/ prepared BY
Dr. Jagruti P. Matang

Test
ed By [Te-:hmﬁ‘l Manager)

‘l;l Anmalyst/Analyst) .
eportis issued under the following terms & Condition:

The N cable] param
oo sy 4 S e [“d”d I"““u . ¢ for S0V 'unu.t'ltJI‘luL) [Jll licity él'l‘iul he used as evidence i court
full ot it N

i
- Lab Prvate Limites e q
 the date of reporting Qt samp e if the samples are not

™

This 7
b s Test report shall not to be er:N‘uLLdI”
1w without tt } Envirotec
Reahal it the written consentof A2 L Withi in 15 days from
\"H‘[llu sample will be done if request ted

Con
wed during analys

:nd of Keport ) .
E Page No:1 ef 1

NnaL .l TC- mm

Branch: GST :24AAUCADI91F1Z0 Akbarkhan Jalori

147, Time Square Empire [“h?;nemmolﬂ:ﬂah.cﬂﬂ
Mirjapar Road, Bhul - Kach +91 98987 11906

mu-lmm

-



. bR
ENVIROTECH LAB PVT _ w‘-ﬂ*&ﬁv“‘
\ W\ ! .
P“ i l‘n . ‘i; " J_-"-_,l )J
TEST RE
LEST REPO RT tEny
; Fa
. name and Address rmat No )
o * Date of 7,:;1' o
Sl pailway CrosSing, Near loc Repart £ 0/ 4024
e’ .
5 i w K . Report N -
LI‘I‘_TC]-mmMS New kandla-370210 port No A2ZELPL/AN/062022/06
T L — P i .
it e o o
in :| 24/06/2 ———
* rS?_T‘!P.l.'fg— o SE “’99-:'-_032 _ Typeof Sampling T ReRiars
%a 1}119_3_‘_3““9 | 24/06/2022 - §am e g _ Ambient Noise
e liﬁﬁ ﬂi}:an‘on of Sampling — mplelD ) AN/062022/06
P [ =
ﬂT{l//ﬂ-H d / = i A2ZE ~ Sample Particular Noise Monitoring
o cte | | A2ZE v B SR
;:mmeff‘”e_ L'y MEMI[;PL TEAM | Reference Method for
I ER | sampling | 159989-1991
e ode .| A2Z S I
oy iibration status | : | Ok ELPL/SLM/01 | Sampling Duration (Minute) . 30—
.I:gum?_"_[,c_arl__l;_______——-———-—' . Date of Analysis Start ) -
o ological condition [ clear sk t
G,'rﬂnmnuitar'ing A OKY | Date of Analysis Completion
e ) IS BEPUSE
Test Results
Tff_ " GPCB o
T F .
: Location Result it I ge
_-;\._0-_____ PR : Un‘ iy Ll'ml.t ___,_ESI MEmOd ]
1. Near Tank Farm 69 | dB | 75 ‘ 1569891991
7 | Near jeety landfall 59 dB i 5 ' 1S 9989-1991
ol M. 5 | el B S s SOR
' "3, | Tankfarm right side 8 | 4B 75 - 9989-1991
' 4, | Tankfarm Left side | 62 | dB 75 | 1599891991
anar Authorized Signatory
checked Gy/Prepal ed By " ;
Tested By Dr. Jagruti P Matang ﬁkl}‘l:ll:llﬂ;l“l"l:liale(!:l
Thi (Sr. Analyst/Analyst) (Technical Manager) (Qu~ tY. anager)
1'5 ':_ehllnrl is issued under the following terms & Condi{]ubll: il
- The results relate only to the items restedand for applic2 e parameicr I o  avidonce it CoNE
2 ThisT y to the ite ) . : ; blicity and can't be used as evidence in court
E}‘;”GSF report shall not to be reproduced in full or IlﬂfF:’}; “_:;":lz'l“[::'l’:éﬁ““ or publicity
3 aw without the written consent of A2 7. %::::ﬁl\‘}eﬂ:l:; lﬁrrlla‘ys “-um ' date of reporting of sample if the samiples e nat
UESLE o

Rez isof -
md“a]YSlS of the SBl‘I’l]ch will be done irreq
nsumed during analysis.
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! “‘ p['s;ﬂ“]‘hng -—-———-..._,_____j 252‘06}{2{}22 i —
=1 o Received i — T —
Jsmple R : K ZSEOGKW-.T}'PE of Sumpling T T |
pte cation of Sampling = S: L B e
g2 ' Near of —| Sample 1p | Orinking Water |
:ﬁni = N —-——ﬁ___f_’_“_"_e_i‘_““ Sample p || DW/062022/25
'{/ml:'f collecte A2ZELPL Team € Particular Drinking W.
Qe 4 r “‘-'—-———-_.__________________ *
5u11"““°db e —ML Isicference Method for ing Water
"s.;m;ﬂﬁﬂ“"‘“““” el 2 Litre/1Nos, H‘B‘"—:{E"?L !
o king/Label/Seal - of Analysis Start | . I
mmisofl’ac g/ /Sea Sdllsfactm-y Dite Tt rt : | 26/06/2022 1
i condition durin Co i N
a!ﬂmnmeﬂt g the T | Completion d 27/06/2022 |
est I ‘
e v | |
Test Result.
f Parameters Results | STANDARD
0 Limit Unit Refe
PH @°C 69 = rence Method
Electrical Conductivity @°C 0.47 ")“8‘5 E APHA, 23" Edition 2017/4500-H*B
Temperature 5 ms/cm APHA, 23 Edition 2017/251( -B
Total dissolved solids 21’:3 SHO e APHA, 23+ Edition 2017/23598
Total Suspended solids 73 50150 mg /L APHA, 23 Edition 2017/ 2540-C
Chloride as Ol - i 2510 mg/L APHA, 23 Edition 2017/ 2540-D
= me/L A wl Beit
Total Hardness as CaCO3 61 200 mgj:’rL i};ﬁ'ﬁzzgrﬁﬁ?-n 2017/ 4500 0 8
R — = APHA, ition 2017/2340-C
75 mg/L APHA, 23 Edition 2017/3500-Ca-B
Magnesium as Mg, 19 30 gL APHA, 23rd Edition 2017/Calculation
: Method 3500 -Mg B
E Coil Ansent | Shall Ii\lotbe Nos./100 APHA 23”. Editiun Part - 9000
| detectable | ml Sectiln : 9221D

ﬁﬂ 'ja.‘loéﬁ

Tested By
Th E‘e ]?0!:: l_ys:;f Analyst) ‘
L The Teslsl ssued under the following terms
TisT u if relate only to the items testedand
Df’.lawc\si report shall not to be reproduced in i
[{Qan..l" thout the writter: consent of A 2 Z Envirotech &
alysis of the sample will be done if requested Withit

tonsumed during analysis, 1018 ;
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1 e of LS 2000 ——
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e """m“ . " 7 16/11 /2022 ;y-’ of Sampling i | Drinking Water 1!
1|:|1m,““ atlon of Sampling A Sample 1o w0 |
|" R Nem olllee A Sar - o AT Setlatonlduiod Sl
|5 ple collected / T Aample Particalar Drinking Water
' (i} ——— e
'ilhlﬂ“‘rll 11)'_ r‘ﬂ:‘r--ﬂlﬁ‘_ 3 - _I ,_Mt'mlw = lS'l::Trflllca . 15 ’102"{_931"[._1-]__ R
; T m— ] ) aalldo -
samplr(]mml ty /TotalNo. ;| ?““W’INU: H;‘_‘.Lu_[lgi —
. . e 2 V1 ANS yals Start 16/11/2022
!nﬂ s of | acking/Label/Seal a-lllaf'ir'mry Date of Analysis 5 .
‘r,.ul;nnmcntrumllllnn duringthe | | - Completion ot ‘
'L"H 25%3°'C
v SR L. I |
Test Bosults
T X -
| S5 Parameters STANDARD
Mol Results Limit Unit Reference Method
' 0
I e [1(1:” ﬁz f-i — 7.3 6,5-8.5 . APHA, 239 Edition 2017/4500- 1" B
- ectrical Conductivity @ C_ 0.60 - ms/cm APHA, 231 Edition 2017/2511.-B
|l PEE—— Temperature . 25 - °C APHA, 231 Edition 2017/25508
| Total dissolved sollds 268 500 mg/L APHA, 231 Edition 2017/ 2540-C
5| Total Suspended solids 26 50-150 mg/L. APHA, 23 Edition 2017/ 2540-D
G| ChlorideasCl_____ | 297 250 mg/L API1A, 231 Edition 2017/ 4500 CI' B
r—?-' L “Total Har dness as CaCOs 73 200 mg /L APHA, 231 Edition 2017/2340-C
ol Calclum as Ca 35 75 g/, APHA, 23 Edition 2017/3500-Ca-B
9 | ) : . 30 APHA, 23rd Edition 2017 /Calculation
|| MagnesiomasMp | 17 e/t Miethod 3500 -Mg B
] B ' i — ShallTotbe | Nos./100 | APHA 23 Edition Part-9000  Section
E Coll Absent | orectable ml 192210

P\ (\ ,ju\a—r—:’
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repro
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(jblk"t‘[e’d,t!if Memhe,- g:fﬁl'e-nce Method for |
ll = ment calibration status 0K | Sampling 159989-1991 l
l\:letmiugical conditions during Date of Analysis Start | : | ----- l
anitorin CLEAR SKY gate of Analysis
m ompletion || \
srument code AZ2ZELPL/SLM/01 | Actual Duration of | '
Monitoring (MINUTE) | | 30 J
Test Results
5 | LOCATION CPCB :
| Results Limit | UMt Reference Method J
NEAR TANK FARM 60 75 aB
, 15 9989-1991
7 | NEAR JEETY LANDFALL AREA 45 75 dB 159989-1991
" TANK FARM RIGHT SIDE 50 75 dB 159989-1991
TANK FARM LEFT SIDE 52 75 dB 15 9989-1991
il A ﬂ . !
1 , . j !“ Y
Tested By Checked By/Prepared By rizéd Signatory
(5. Analyst/Analyst) Dr. Jagruti P. Matang Alkbarkhan P. Jalori
(Technical Manager) (Quality Manager)
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R
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Thi oo
SReportis issued under the following terms

?;?sf_?sults relate only to the items testedal
n“awe\sf report shall not to be reproduced
unal“lfhout the written consent of A2 Z
. Y851 Oft!\e sample will be done if req
umed during analysis.

& Condition:
1d for applicable par
in full or part for any p
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ameter

romotional or pu
mited

~dpl
e e T T e
Crgampll [+ 1 15/11/2022 -
aMgs:ample Received 161172000 ._ST_J_’I_'EEf_Sj'minng L —
| J-“wp?mg Location of Sampling | | NEAR TANK 2ample 1D . [AA/112022/2 |
M FARM AREA Sample Particular : ‘ AMBIENT AIR |
e Cﬂlle::te / .| AZZELPL Team | Reference Method for | |
W@L___ Member Sampling P e ,
2 2 2 Filter paper T =
ity /Total No. : ' '
sampleeuannt.v/ : ﬁ}%z 1 1;55 mli. Date of Analysis Start : ‘ 16/11/2022 i
2 ml. |
/,”;'__/Labe]/Seal : Date of Analysis ' |
il of Packing Satisfactory ¥ | 17/11/2022
[ s _ Completion "
fvironment condition during 25+3°C Metrological conditions ClearSky |
fre test - during monitoring |
ZELPL/RDS/01 | Actual Duration of
ent code
Eﬂj_____ A2ZELPL/FDS/01 | Monitoring (Hours) 2 |
Test Results
! SL Parameters Results | Unit L}:l\):?l%s Reference Method
: g 100 ug/m3 | 15 5182 (Part23 2006
_ 1| particulate Matter PMyp | 72 Hg/m3 bg/m Reaﬂgr:;ed 22]17 /
? 3] 6 3
% | particulate Matter PMis | 32 ng/m3 | 6018/m3 | 15512 (Part 24)2019
|3, g/m3 80 pg/m3 15 5182 (Part 2)2001/
- Sulfur Dioxide 502 28 b Reaffirmed 2017
7 _ — [ pg/m3 | 80yg/m3 | 155182 (Part6)2006/
Nitrogen Dioxide N0z 42 | | Reaffirmed 2017
f
) h.auien” .
orized Signatory
" AIeIstfd By ‘ Checked By/Prepared BY Akbarkhan P. Jalori
-Analyst/Aralyst) ] (Quality Manager)

blicity and can't be used as evidence in court

the date of reporting of sample if the samples arc not
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o s Report No

AZZELPLIAALI [2022/0%

_-___-_-___“"“—-—-_
15/11/2027 — __ R
[16/11/2007 fgiooampling T -
Z2pin E Ef:glEETr““l . opeld [ [Aajtiz022/3__|
it FALL p ampl :
,:"__,,Econec(cd/ ' MZELPLTMSJNT Mlar . | AMBIENTAR |
¥ itted BY * | Membes l 2Efcrence Method for ] _J|
= 2 Fi | ampling 0| -
A ratal ilter paper | |
;’»P”Q“mm” s, *| 1502 % 35 ml, Date of Analysi || |
1NO; x 35 m. of AnalysisStart | : | 16/11/2022
:ﬁ;ﬁngacMng/LabeIISeal : | Satisfactory Date of Analysis u
mrion during Completion | 17/11/2022
'.’ :BST :|25+3°C Metrological conditions I Clear Sky
2 v during monitoring |
ﬁmentcﬂde . ZELPL/RDS/01 | Actual Duration of [
A2ZELPL/FDS/01 | Monitoring (Hours) | 24
Test Results
ST | ‘
No. ‘ Parameters Results | Unit LTN??I‘%S Reference Method |
> | Pparticulate Matter PMio 72 ug/m3 | 100 pg/m3 | IS Sﬁfjfégéjgﬁgow

6. | particulate Matter PMzs | 36 ug/m3 | 60ug/m3 | 155182 (Part 24)2019

La/m3 | 80ug/m3 | Is5182 (Part 2)2001/ |

7. | i
il Sulfur Dioxide S0: 26 Reaffirmed 2017
- 1 L
| 8. . wo/m3 | 80pug/m3 1S 5182 (Part 6)2006/
Nitrogen Dioxide NOz 38 e/ ; Reaffirmed 2017

T =

thorized Signatory
Akbarkhan P. Jalori
(Quality Manager)

| ppar

i Tested By
“.Analyst/Analyst)

Checked By/ prepared By

b P
:*‘ Peport is iesucd under the following terms & Condt_llﬂn- er
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S This Test report shall nat to be reproduced in full or part
ot Private Limited
(422 Envirotech 20 g of sample if the samples are not

of law: without the written consent 0 )
\ hL .

b Reanalysis of the sample will be done if requested Within 15 days from the date of reportin
tonsumed during analysis.

- End of Report
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T :
o , _ Dateof -+ 16/10/2022
;:TFL v Rmmwm CROSSING, NEAR LOC Report
.'f?;:.joRE TERMINALS NEW KANDLA -370210 ReportNo . : A2ZELPL/AA/010/2022/03
g
— of Sample: G ;
¢ Fﬂ"n — : e ———
Gampling___ + [ 12/10/2022 | Type of Sampling : |
Sam Je Received + 1 13/10/2022 Sample ID | : | AA/102022/03 |
Jocation of Sampling | | NEAR JEETY = -
| LAND FALL pojNT | Sample Particular [ | AMBIENTAIR ‘
- : 1:1225;,}’1, Team Reference Method for N .
i ember Sampli -
e piing | s
o 2 Filter paper ' |
ﬁmple Quanﬁf}' [TDtﬂl No. ¢ 180;% 35 mi, Date OfAIlaljJ'SiS Start : ' 13/10;’2022 ‘
INO;z x 35 ml. . ==
/—-_—-‘___ D .
ing/Label/Seal | : | Sati ate of Analysis . | 15/10/2022
Dmﬂsnfpackmg/ / : Satistactory Completion ; ! s
Frronment condition during | T " Metrological conditions | |  Clear Sky ‘
etest i - during monitoring
e | A2ZELPL/RDS/01 | Actual Duration of 5 J
lesrumen ' ‘ A2ZELPL/FDS/01 | Monitoring (Hours)
Test Results
- NAAQS
! ;; Parameters Results | Unit LIM]TQS Reference Method
18 | ng/m3 | 100 pg/m3 | 155182 (Part 23)2006/
| Particulate Matter PMo 65 Reaffirmed 2017

hg/m3 | 6018/m3 | 55182 (Part 24)2019
pg/m3 | 80pg/m3 | IS 5182 (Part 2)2001/ |

Particulate Matter PMzs 30

- Sulfur Dioxide SO 20 Reaffirmed 2017 |
| ot

8 i pg/m3 | 80pug/m3 | 1§5182 (Part 6)2006/

| | Nitrogen Dioxide NO2 32 Reaffirmed 2017

—

5 paver

prepared By rized Signatory
8 By CI'I';ik]eadg :33*:; pidin Akbarkhan P. Jalori
-Analyst/Aralyst) [Téchnical Manager) (Quality Manager)

Tig . G
‘ Report is issued under the following terms & Condllluobr:. arameter
* Meresults relate only to the items testedand for applicabie . o . . ;
Mo Tesk renort shallynot to be reproduced in full or part for any promotional or publicity and can’t be used as evidence in court

OFlaw wi i suvirotech Lab Private Limited ‘ ‘
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~app 01+ T { &
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.-."-‘T“'“g e Near off -» area
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"rﬁ )
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Type of ‘J—m_plinl
Sample ID
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4 -

— : |

Sample Particular

Drinking ‘W ater

b 'S

Reference Methad for e 30 »
IS 3025 (Part-1

whm! 1 Sampling
antity /Total No 2 Litre / s it
Ef_’_r_'}.(__gll_____. Sl A L, dlitre/INos [ D:l_’ l'lfv\_llal\nh Start | 13/10/2022
s of packing/label/Seal | Satisfactory Date of Analysis i I,
L — | ) 14/10/2022
_— ment condition during the — _. Completion
vt 1 2523°C
e —_— e 1
Test Results
-FH--_'_-_-_ { gr S e e —
[ | STAN -
:\ Parameters ! Results u“ﬂfan l Unit Reference Method
""-._-_'__-_ d E— - I
d pH @7C 6.8 6.5-85 APHA. 23 Edition 2017/4500-H" 8
- Electncal Conductiviy @'C_ | 045 - mS/cm APHA, 237 Edition 2017/2510-8
- Temperature | 25 % [ ’c ’\PHAZJME‘%L{E{‘EI_:QGBJ )
Totzl dissolved solids 200 | 500 | mg/L APHA, 23~ Edition 2017/ 2540-C
: Total Suspended solids 22 ! 50-150 | me/L | APHA. 23" Edition 2017/ 2540-D
i Chloride as Cl | 275 [ 250 | mg/L APHA, 23~ Edition 2017/ 4500C1 B
Total Hardness as CaC0; | 60 | 200 | mgt | APHA. 23 Edition 2017,2340-C
Calcium as Ca |30 | 75 mg/L APHA, 23 Ediuon 2017/3500-Ca-B
: o 30 | L APHA, 23rd Edition 2017 /Calculanon
Magnesium as Mg ! 22 | . mg/ Method 3500 -Mg B B
I _ ; Shall Notbe | Nos/100 | APHA 234 Edinon Part-9000  Section
| E Coil Absent darecrable ml

g Rrjuu.v J/

Tested By
(Sr. Analyst/Analyst)
iis Report is issued under the following
The results relate oniy to the items test
This Test report shall not to be reprodu
of law without the written consent of A2 ZE hL
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l mple ID | _p\.*u'.rrzn'g};r:':'

| Sample Particular

T | -

'_ Reference Method for |
| Sampling 15 9989-1991

CLEAR SKY

! | Completion |
w e e
: | Monitoring (MINUTE) | 0 |
Test Results
i CPCB—“
&— Results | .. Unit Reference Method
, NEAR TANK FARM 65 | 75 __dl}_’_/ W
dB 1S 9989-1991 |

—EAR JEETY LANDFALL AREA
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T TANIZFARM LEFT SIDE 56|
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O el & R /10/2022
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t
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- rsamph _ 1112/10/2022 T ]
.“-sffzf qam Je Received : %022 | Type ofSampIIng ;
1 te i == S: -
y pmpLocation of Sampling™" ?ER TANK 2apleln | AA/102022/02
v .| FARM §
Pmn[ie Collected / ?ﬁ# ample Particular : | AMBIENT AIR
; : ean e —
z:l;ined by | Member 1 ?::f";ﬂﬂe Method for
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Annexure 1

CURRENT STATUS OF WORK (up to November, 2022)

Subject: Development of 7 integrated facilities (Stage I) within existing

Deendayal Authority at Kandla.

Name of Project

Status

1. Development of oil jetty to handle liquid
cargo and ship bunkering terminal at old
Kandla under PP mode (jetty: 300m x
15m, approach 450 m X 10 m, back up
area 5.5 HA, capacity - 3.39 MMTPA,
capital dredging 1,73,660 m?3
maintenance dredging 1,56,294 m?3
(Estimated cost: 276.53 Cr.).

The Concession Agreement was executed
between DPA and M/s KOTPL on 16/11/2013 to
implement the project on Built, Transfer &
Operate (BOT- PPP) Basis by M/s KOTPL.
The award of concession was issued
11/12/2020 to M/s KOTPL by DPA.

The Project is under construction phase.

on

. Multipurpose Cargo Terminal at Tekra
off Tuna on BOT basis (T shape jetty
600m X 80 m Capacity 18 MMTPA, back

up area 101 Ha capital dredging
1,26,57,175 m3 maintenance dredging
18,98,576. 25 m3 Estimated cost:
1686.66 Cr.

The Board of DPA approved the Feasibility Report
in its meeting on 19.02.2021.

The MoPSW,Gol vide communication dated
21/10/2022 has conveyed approval granted by
the Cabinet Committee on Economic Affairs to the
project.

Accordingly, DPA already invited RFQ and RFP
which is currently under bidding stage

No construction activity has started yet.

. Up gradation of Barge handling capacity
at Bundar basis at Kandla capacity 3.33
MMTA back-up area 5 Ha, Estimated
cost: 109.59 Cr.

The up-gradation work was completed.

. Construction of Rail over Bridge at NH 8
A near Nakti Bridge (crossing of NH 8 A
Estimated cost: 32.17 Cr.

Construction activity has not yet started.

. Mechanization of Dry Cargo handling
capacity at Kandla Port (Berth 7 and 8
capacity 7.35 MMTPA estimated cost
80.61 Cr.

Mechanization work already completed.

. Strengthening of Oil jetty 1 (Estimated
cost: 7.5 Cr.

The strengthening work completed.

. Modification and strengthening of Cargo
berth No. 6 at Kandla Port Estimated

The modification & work

completed.

strengthening




cost: 11.5 Cr.

Out of a total of 7 project activities, construction activities of 4 projects (i.e.
Sr. No. 3, 5, 6 & 7 mentioned in the EC & CRZ Clearance) have already been
completed. Whereas construction activity of the project at Sr. No. 2 & 4 have
not yet started.

For the current compliance period up to November, 2022, construction
activity related to project No. 1 is ongoing. The compliance report submitted
by the Concessionaire M/s KOTPL is attached herewith as Annexure A.



COMPLIANCE REPORT (for the period up to November, 2022)

Subject: Status of Compliance with the conditions stipulated By Gujarat State Coastal Zone
Management Authority, Gandhinagar, in CRZ Recommendation Letter granted for
“"Development of 7 integrated facilities (Stage I) within existing Deendayal Authority at
Kandla”.

CRZ Recommendations: Letter No. ENV-I0-2014-25-E dated July 1, 2015, of Director

(Environment) & Member Secretary, GCZMA, Forest & Environment Department, GoG.

*Note: Based on the recommendation of the GCZMA, MoEF&CC, Gol had accorded
Environmental & CRZ Clearance vide letter dated 19/12/2016

Sr.
No.

Conditions in CRZ Recommendation
Letter

Compliance

Specific Conditions

1 The provisions of the CRZ notification of
2011 and subsequent amendments
issued from time to time shall be strictly
adhered to by the KPT. No activity in
contradiction to the Provisions of the CRZ
Notification shall be carried out by the
KPT.

a) For Project at Sr. No. 1 which is under
construction, kindly refer compliance submitted
by M/s KOTPL (concessionaire of the project)
placed at Annexure A.

b) Further, w.r.t. project at Sr. No. 2 & 4
(construction not yet started), it is assured that
no activity in contradiction to the Provisions of
the CRZ Notification shall be carried out by the
DPA.

2 The KPT shall have to ensure that there
shall not be any damage to the existing
mangrove area.

a) For Project at Sr. No. 1 which is under
construction, kindly refer compliance submitted
by M/s KOTPL (concessionaire of the project)
placed at Annexure A.

b) Further, w.r.t. project at sr.no. 2 & 4
(construction not yet started), it is assured that
due care shall be taken to protect the existing
mangrove area.

3 The KPT shall prepare an emergency plan
to protect existing mangroves in case of
any eventuality/accident.

The final report submitted by M/s GUIDE, Bhuj
(vide letter dated 21/5/2018) had already been
communicated to the MoEF&CC, Gol, Bhopal &
copy to the MoOEF&CC, Gol, New Delhi, along
with six monthly compliance report submitted
vide letter dated 21/06/2018.

4 The KPT shall have to make a provision
that mangrove areas get proper flushing
water and free flow of water shall not be
obstructed.

a) For Project at Sr. No. 1 which is under
construction, kindly refer compliance submitted
by M/s KOTPL (concessionaire of the project)
placed at Annexure A.

b) Further, w.r.t. project at sr.no. 2 & 4
(construction not yet started), it is assured that
provisions shall be made that mangrove areas
get proper flushing water and free flow of water
shall not be obstructed.




The KPT shall have to abide by whatever
decision is taken by the GCZMA for
violations of CRZ Notification, 2011.

a) For Project at Sr. No. 1 which is under
construction, kindly refer compliance submitted
by M/s KOTPL (concessionaire of the project)
placed at Annexure A.

b) Point noted. DPA will abide by whatever
decision is taken by the GCZMA for violations of
CRZ Notification, 2011.

There shall not be violations of the order
dated 9/12/2013 passed by the National
Green Tribunal; and accordingly, there
shall be no mangrove destruction taking
place in the KPT area.

a) Point Noted. It is hereby assured that due
care shall be taken to protect the existing
mangrove area.

b) For Project at Sr.No. 1 which is under
construction, kindly refer compliance submitted
by M/s KOTPL (concessionaire of the project)
placed at Annexure A.

No dredging, reclamation or any other
project-related activities shall be carried
out in the CRZ area categorised as CRZ I
(i), and it shall have to be ensured that
the mangrove habitats and other
ecologically important and significant
areas, if any, in the region are not
affected due to any of the project
activity.

a) It is hereby assured that DPA will undertake
only such project activities (7 project activities)
recommended by the GCZMA vide letter dated
1/7/2015 and EC & CRZ Clearance accorded by
the MoOEF&CC, Gol vide |letter dated
19/12/2016.

DPA issued a work order to M/s GUIDE vide its
letter no. EG/WK/ 4751 /Part (Marine Ecology
Monitoring) /11 dated 03/05/2021 for Regular
monitoring of Marine Ecology in and around
Deendayal Port Authority (Erstwhile Deendayal
Port Trust) and continuous Monitoring Program
covering all seasons on various aspects of the
Coastal Environs for the period 2021-24. The
first season report for the year 2022-2023
submitted is attached herewith as Annexure B.

b) For Project at Sr.No. 1 which is under
construction, kindly refer compliance submitted
by M/s KOTPL (concessionaire of the project)
placed at Annexure A.

The KPT shall participate financially in
installing and operating the Vessel Traffic
Management System in the Gulf of
Kachchh and shall also take the lead in
preparing and operational sing and
updating regularly after getting it vetted
by the Indian Coast Guard.

Deendayal Port Authority had already
contributed a number of Rs. 41.25 crores, i.e.
25% of the total project cost of 165 crores for
installing and operating the VTMS in the Gulf of
Kachchh.

The KPT shall strictly ensure that no
creeks or rivers are blocked due to any
activity at Kandla.

a) For Project at Sr.No. 1 which is under
construction, kindly refer compliance submitted
by M/s KOTPL (concessionaire of the project)
placed at Annexure A.

b) Further, w.r.t.

project at sr.no. 2 & 4




(construction not yet started), it is assured that
no creeks or rivers shall be blocked due to any
activity at Kandla.

10

Mangrove plantation in an area of 100
ha. Shall be carried out by the KPT within
2 years in time bound manner on Gujarat
coastline either within or outside the
Kandla port Trust area, and a six-monthly
compliance report along with the satellite
images shall be submitted to the Ministry
of Environment and Forest as well as to
this Department without fail.

DPA had already undertaken Mangrove
Plantation in an area of 1500 Ha. till date since
the year 2005. A statement showing details of
the mangrove plantation and the cost incurred
is again placed in Annexure C.

Further, DPA is carrying out an additional
mangrove plantation of 100 ha. with the
consultation of the Gujarat Ecology Commission
vide Work Order No. DD/WK/3050/Pt-I/GIM/PC-
44 dated 02/06/2022 (Annexure D).

In addition to the above, DPA appointed M/s
GUIDE, Bhuj, for “Regular Monitoring of
Mangrove Plantation carried out by DPA”
(period 15/9/2017 to 14/9/2018 vide work
order dated 1/9/2017 and 24/5/2021 to
23/5/2022 vide work order dated 3/5/2021).
The final report submitted by M/s GUIDE, Bhuj,
for the years 2017 to 2018 as well as for the
year 2021 to 2022 has been submitted in the
earlier compliance report submitted.

11

No activities other than those permitted
by the competent authority under the
CRZ Notification shall be carried out in
the CRZ area.

a) Point Noted. It is assured that only activities
permitted by the competent authority under the
CRZ Notification shall be carried out in the CRZ
area.

b) For Project at Sr. No. 1 which is under
construction, kindly refer compliance submitted
by M/s KOTPL (concessionaire of the project)
placed at Annexure A.

12

No groundwater shall be tapped for any
purpose during the proposed expansion
modernization activities.

a) For Project at Sr.No. 1 which is under
construction, kindly refer compliance submitted
by M/s KOTPL (concessionaire of the project)
placed at Annexure A.

b) Further, w.r.t. Project at Sr. no.2 & 4
(construction not yet started), Water
requirement will be met through procurement
from GWSSB or private tankers. No ground
water shall be tapped.

13

All necessary permissions from different
Government Departments/agencies shall
be obtained by the KPT before
commencing the expansion activities.

DPA had already obtained the necessary
Environmental & CRZ Clearance for 7 project
activities (dated 19.12.2016). Further, Consent
to Establish from GPCB had already been
obtained from GPCB for 7 project activities.
Moreover, DPA applied for a CTE extension vide
Inw Id 268644 dated 9/11/2022.

14

No effluent or sewage shall be discharged

a) For completed projects (modification/




into sea/creek or in the CRZ area and it
shall be treated to conform to the norms
prescribed by the GPCB and would be
reused /recycled within the plant
premises.

strengthening/ up-gradation of  existing
facilities), Sewage is being treated in the STP of
Kandla (1.5 MLD). The treated sewages from
STP of DPA are utilized for plantation /
Gardening.

In addition to the above, DPA appointed M/s
Detox Corporation, Surat (NABL Accredited
laboratory) for  regular Monitoring of
environmental parameters including effluent to
confirm to the norms prescribed by the GPCB
since the year 2016. The work is in progress &
DPA have been monitoring data regularly to all
the concerned authorities along with compliance
reports submitted.

The Environmental Monitoring Reports, as
submitted by M/s Detox Corporation, is
enclosed herewith as Annexure E.

b) Further, w.r.t. Project at Sr.No.1, kindly refer
to the Monitoring reports submitted by M/s
KOTPL along with compliance report placed at
Annexure A.

15

All the recommendations and suggestion
given by the MANTEC Consultants Pvt.
Ltd. in their Comprehensive Environment
Impact Assessment report for
conservation / protection and betterment
of environment shall be implemented
strictly by the KPT.

DPA has installed Mist Canon at the Port area to
minimize the dust.

Further, DPA has already installed continuous
sprinkling system in coal stack yard in DPA (40
ha. area) for to prevent dust pollution. Further,
to control dust pollution in other area, regular
sprinkling through tankers on roads and other
staking yards is being done. Regular sweeping
of spilled cargo from roads is done by parties on
regular basis.

DPA appointed M/s Detox Corporation, Surat
(NABL Accredited laboratory) for regular
Monitoring of environmental parameters since
the year 2016. DPA submitted monitoring data
regularly to all the concerned authorities along
with compliance reports submitted.

The Environmental Monitoring Reports as
submitted by M/s Detox Corporation is enclosed
herewith as Annexure E.

For ship waste management, DPA issued Grant
of License/Permission to carry out the work of
collection and disposal of “Hazardous
Waste/Sludge/ Waste Oil” and “Dry Solid Waste
(Non- Hazardous)” from Vessels calling at
Deendayal Port” through DPA contractors.
Further, it is to state that, all ships are required




to follow DG Shipping circulars regarding the
reception facilities at Swachch Sagar portal.

DPA assigned work to M/s GUIDE, Bhuj, for
regular monitoring of Marine Ecology since the
year 2017 (From 2017 - 2021), and reports of
the same are being submitted regularly to the
Regional Office, MoEF&CC, Gol, Gandhinagar as
well as to the MoEF&CC, Gol, New Delhi along
with compliance reports submitted.

The final report for the Holistic Marine
Ecological Monitoring for the period up to May
2021 was submitted on 22.05.2021. Copy of
the report was communicated vide earlier
compliance report submitted vide letter dated
29/6/2021.

Further, it is to submit that DPA issued a work
order to M/s GUIDE vide its letter no. EG/WK/
4751 /Part (Marine Ecology Monitoring) /11
dated 03/05/2021 for Regular monitoring of
Marine Ecology in and around Deendayal Port
Authority (Erstwhile Deendayal Port Trust) and
continuous Monitoring Program covering all
seasons on various aspects of the Coastal
Environs for the period 2021-24. The first
season report for the vyear 2022-2023
submitted is attached herewith as Annexure B.

As already informed, DPA entrusted work of
green belt development in and around the Port
area to the Forest Department, Gujarat at Rs.
352 lakhs (Area 32 hectares). The work is
completed.

Further, DPA has appointed the Gujarat
Institute of Desert Ecology (GUIDE) for “Green
belt development in Deendayal Port Authority
and its Surrounding Areas, Charcoal site'
(Phase-1)" vide Work Order
No.EG/WK/4757/Part [Greenbelt GUIDE, dated
31st May 2022 (Annexure F).

For dredged material management, DPA
assigned work to M/s GUIDE, Bhuj for analysis
of dredged material since the year 2017 and
the reports are being submitted from time to
time along with compliance reports submitted.
The second Season Report submitted by M/s
GUIDE, Bhuj for the period 2021-2022 is
attached herewith as Annexure G.

Further, Dredged Material will be disposed of at




designated location as identified by the CWPRS,
Pune.

For energy conservation measures, DPA s
already generating 20 MW of Wind energy. In
addition to it, DPA has commissioned a 45 kWP
Solar Plant at Gandhidham. Further, it is
relevant to mention that, two out of four Nos. of
Harbour Mobile Crane (HMC) made electric
operated. Balance 02 Nos. shall be made
electric operated by 2023-2024. Four Nos. of
Deisel operated RTGs converted to e-RTGs.
Retrofitting of hydrogen fuel cell in Tug Kalinga
and Pilot Boat Niharika to be done as a pilot
project under the guidance of MoPSW. Also, 14
Nos. of EV cars to be hired in this year and 03
Nos. EV Bus to be procured by the year 2023-
24.

Further, for Oil Spill Management, DPA s
already having Oil Spill Contingency Plan in
place and Oil Response System as per the NOS-
DCP guidelines.

16 The construction and operational | a) For Project at Sr. No. 1 which is under
activities shall be carried out in such a | construction, kindly refer compliance submitted
way that there is no negative impact on | by M/s KOTPL (concessionaire of the project)
mangroves and other coastal /marine | placed at Annexure A.
habitats. The construction activities and
dredging shall be carried out only under | b) For the remaining projects Sr. No 2 & 4
the constant supervision and guidelines | (construction not yet started), it is assured that
of the Institute of National repute like | construction activities and dredging shall be
NIOT. carried out only under the constant supervision

and guidelines of the Institute of National
repute like NIOT.

17 The KPT shall contribute financially for | Point noted.
any common study or project that may
be proposed by this Department for
environmental management /
conservation / improvement for the Gulf
of Kutch.

18 The construction debris and / or any|a) For Project at Sr.No. 1 which is under

other of waste shall not be disposed of
into the sea, creek or the CRZ areas. The
debris shall be removed from the
construction site immediately after the
construction is over.

construction, kindly refer compliance submitted
by M/s KOTPL (concessionaire of the project)
placed at Annexure A.

b) Further, w.r.t. project at sr.no. 2 & 4
(construction not yet started), it is assured that
construction debris and/ or any other of waste
shall not be disposed of into the sea, creek or
the CRZ areas, and the debris shall be removed
from the construction site immediately after the
construction is over.




19

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.

a) No. 1 which is under construction, kindly
refer compliance submitted by M/s KOTPL
(concessionaire of the project) placed at
Annexure A.

b) Further, w.r.t. project at sr.no. 2 & 4
(construction not yet started), it is assured
that, the construction camps shall be located
outside the CRZ area, provision of the
necessary amenities, including sanitation, water
supply and fuel to the construction labour shall
be made, and that the environmental conditions

are not deteriorated by the construction
labours.

20 The KPT shall regularly updates its Local | = Deendayal Port already has an updated
Oil  Spill Contingency and Disaster Disaster Management Plan.
management Plan in accordance with the | = Further, the Local Oil Spill Contingency Plan
National Oil Spill and Disaster is already available with Deendayal Port
Contingency Plan and shall submit the Trust.
same to the MoEF, Gol and this| = DPT has also executed MOU with Oil
department after having it vetted through Companies, i.e. IOCL, HPCL, BPCL etc., for
the Indian Coast Guard. combating the Oil Spill at Kandla

21 The KPT shall bear the cost of the | Point noted.
external agency that may be appointed
by this Department for
supervision/monitoring of proposed
activities and the environmental impacts
of the proposed activities.

22 The KPT shall take up massive greenbelt | DPA has planted about one lakhs trees in
development activities in and around | roadside dividers, colony areas at Kandla and
Kandla and also within the KPT limits. Gopalpuri, in the green belt area of

Gandhidham & Adipur Township, Sewage
Treatment Plants at Gopalpuri & Kandla and
some green belt development plans initiated at
different locations in Township areas.

DPA entrusted work of green belt development
in and around the Port area to the Forest
Department, Gujarat, at the cost of Rs. 352
lakhs (Area 32 hectares). The plantation is
completed.

Further, DPA has appointed the Gujarat
Institute of Desert Ecology (GUIDE) for “Green
belt development in Deendayal Port Authority
and its Surrounding Areas, Charcoal site'
(Phase-I)" vide Work Order
No.EG/WK/4757/Part [Greenbelt GUIDE, dated
31st May 2022 (Annexure F).

23 The KPT shall have to contribute | The details of the fund earmarked under CSR
financially for taking up the socio- | activities and CSR activities undertaken by DPA




economic upliftment activities in this
region in construction with the Forest and
Environment Department and the District
Collector/District Development Officer.

to date & proposed activities are placed at
Annexure H.

24

A separate budget shall be earmarked for
environmental management and
socioeconomic activities and details there
of shall be furnished to this Department
as well as the MoEF, GOI. The details
with respect to the expenditure from this
budget head shall also be furnished.

a) The allocation made under the
“Environmental Services & Clearance of other
related Expenditure” scheme during BE 2021-
22 is Rs. 266 Lakhs. and BE 2022-2023 is Rs.
345 Lakhs.

b) The funds earmarked for EMP by the
Concessionaire M/s KOTPL w.r.t. project at
Sr.No. 1 are delineated in the compliance report
submitted (Annexure A).

25

A separate environmental management
cell with qualified personnel shall be
created for environmental monitoring and
management during the construction and
operational phases of the project.

a) For Project at Sr.No. 1 which is under
construction, kindly refer compliance submitted
by M/s KOTPL (concessionaire of the project)
placed at Annexure A.

b) DPA already has an Environment
Management cell. Further, DPA has also
appointed an expert agency to provide
Environmental Experts from time to time.
Recently, DPA appointed M/s Precitech
Laboratories Pvt. Ltd., Vapi, for three years vide
work order dated 5/2/2021 (Annexure I).

Further, DPA has appointed a Manager
Environment on a contractual basis for 3+2
years. A copy of the office order is attached
herewith as Annexure J.

In addition to the above, DPA appointed M/s
Detox Corporation, Surat (NABL Accredited
laboratory) for regular Monitoring of
environmental parameters including effluent to
confirm to the norms prescribed by the GPCB
since the year 2016. The work is in progress &
DPA have been monitoring data regularly to all
the concerned authorities along with compliance
reports submitted.

The Environmental Monitoring Reports, as
submitted by M/s Detox Corporation, is
enclosed herewith as Annexure E.

26

An Environmental 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 the KPT to this
Department as well as to the MoEF&CC,
GOL.

DPA appointed M/s Detox Corporation, Surat
(NABL Accredited laboratory) for regular
Monitoring of environmental parameters
including effluent to confirm to the norms
prescribed by the GPCB since the year 2016.
The work is in progress & DPA have been
monitoring data regularly to all the concerned




authorities along with compliance reports

submitted.

The Environmental Monitoring Reports,
submitted by M/s Detox Corporation,
enclosed herewith as Annexure E.

as
is

27

The KPT shall have to contribute
financially to support the National Green
Corps Scheme being implemented in
Gujarat by the GEER Foundation,
Gandhinagar, in construction with Forests
and Environment Department.

Point Noted.

28

A six-monthly report on compliance of
the conditions mentioned in this letter
shall have to be furnished by the KPT on
regular basis to this department/MoEF,
GOl.

Point Noted.

29

Any other condition that may be
stipulated by this department from time
to time for environmental
protection/management purpose shall
also have to be complied with by the KPT.

Point noted.
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ENVIRONMENTAL MONITORING PLAN FOR DEENDAYAL PORT
ENVIRONMENTALMONITORING REPORT- NOVEMBER, 2022

1. EXECUTIVE SUMMARY

Monitoring of various environmental aspects of the Deendayal port by M/s Detox Corporation
Pvt. Ltd. has been carried out through collection of samples, analysis of the same, comparing
results with respect to the national standards and any other relevant standards by
GBCB/CPCB/MoEF & CC to understand status of various parameters in the Environment of
the Deendayal Port. The results shall address the identified impacts and suggest measures to
minimize the environmental impact due to various operations at Deendayal Port.

A) Ambient Air

The monitoring of Ambient Air quality at 6-locations at Deendayal Port Authority Kandla and
2- location at Vadinar Port on 24 hourly basis for TSPM, PM1o, PM25, SO2, NO2, NH3 COo,
CO, CeHs and NMHC in twice a week 24 hourly at uniform intervals (as per NAAQS) at
Gopalpuri, Tuna Port, Marine Bhavan Building, Coal storage area, Estate building, Qil jetty and
at Vadinar port, Vadinar Jetty and Vadinar colony area using respirable dust sampler, Fine
particulate sampler and gaseous sampler.

The Maximum TSPM values in month of November 2022 were found 846 pg/m® at Coal
Storage area on 25.11.2022 and minimum 107 pg/m?®at Gopalpuri Hospital on 01.11.2022. The
Maximum PMio values were 654 pug/me at Coal Storage area on 25.11.2022 and minimum was
67 pg/m?® at Gopalpuri Hospital 01.11.2022. Maximum PMzs values were 187 pg/m? at Coal
Storage area on 25.11.2022 and minimum was 34 pg/m® at Gopalpuri on 01.11. 2022. The
PM1o and PM2 s values were found for all monitoring locations (Marine Bhavan Building, Oil
Jetty, Estate Office, Gopalpuri, Coal Storage Area and Tuna Port) to exceed the Standard limit
(NAAQS).

At Gopalpuri location the mean concentration of PM1o was 127 pg/m® & PM,s was 66 pg/m?
which are slightly exceed the Standard limit (NAAQS).

The AAQ monitoring for Vadinar at Admin building the mean TSPM, PMjo and PM2s were
237ug/me®, 138 pg/m® and 97 pg/m® respectively which was exceed the Standard limit
(NAAQS) the while at Signal Building the mean TSPM, PMio and PMzs were 113 pg/m?, 74
pg/m3and 38 pg/m? respectively slightly exceed the Standard limit (NAAQS).

The overall values of November for Gaseous SOz, NO2, NHs;, CO,, CO, CsHs concentration
were within the permissible limit at all location and NMHC were found BQL (Below
Quantification Limit).
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B) Weather

The mean day time temperature at Deendayal Port was 27.92 °C. The day-time maximum
temperature was 32.9°C and minimum was 21.1 °C. The mean night time temperature
recorded was 25.47 °C. The night-time maximum temperature was 29.7°C and minimum was
20.0 °C. The mean Solar Radiation in November month was 167.27 w/m?. The maximum
solar radiation was recorded 759 w/m? in 4" November, 2022 and the minimum solar
radiation was recorded 1.80 w/m? in 30" November, 2022. The mean Relative humidity was
69.00 % for the month of November. Maximum Relative humidity was recorded 99.0 % and
minimum Relative humidity was recorded 34.0 %. The average wind velocity for the entire
month of November was 1.21 m/s. Maximum wind velocity was recorded 10.19 m/s. The

wind direction was mostly West-South.

C) Marine Ecology (Flora and Fauna) / Marine Water / Sediments:
The results obtained from the study for the month of November 2022 for biological and
ecological parameters in marine water for Arabian Sea at surrounding area of Deendayal Port

Authority (DPA) Kandla and Vadinar were not affected by Port activities.

D) Drinking Water Quality

The drinking water being supplied to Deendayal Port Authority was safe for drinking purpose.
At all drinking water monitoring stations around port area were in line with the standard limit as
per the drinking water specifications given in IS 10500:2012 as per tested parameters only.

The average results for 20 locations were as: pH were found Min 7.24 and maximum 7.52, TDS
were found min 300.0 mg/l and Max found 1060.0 mg/l, Chloride were found Min 140.31 mg/I
and Max 576.28 mg/l, Total Hardness were found Min 270.0 mg/l and Max 380.0 mg/l and
Calcium were found Min 34.47 mg/l and Max 43.29 mg/l, color were colorless and odor were
odorless. In all water samples BOD, Heavy metal like manganese, Hexavalent chromium,
Copper, Cadmium, Arsenic, Mercury, Lead, zinc all are found BQL (Below Quantification

Limit). The bacterial count (E-coli & Coliform) is absent in all drinking water samples.
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E) Monitoring Performance of Sewage Treatment Plant

It was seen that the performance of STP at Deendayal Township Gopalpuri, DPA STP Plant
Kandla and Vadinar STP plant was satisfactory by overall. The treatment plant was well
maintained during [November 2022] with considerable removal efficiency achieving the
standards prescribed for final disposal. At Gopalpuri STP, the pollutant removal efficiency
for TSS, BOD and COD was ranged from 49.66-81.04%, 58.97-68.42% and 45.45-73.33%
respectively. At Kandla STP, removal efficiency for TSS, BOD and COD was ranged from
53.47-73.49%, 46.15-76.74% and 50.00-82.35% respectively & at Vadinar STP removal
efficiency for TSS, BOD and COD was ranged from 42.09-56.69%, 50.00-78.12% and
60.00-84.61% respectively. At all STP location treated waste water the pH were ranged from
7.21-7.42,Total Suspended Solids were found 16.9-67.9 mg/l, Residual Chlorine were below
Detection Limit (< 0.5) , COD were found 20-60 mg/l and 3day BOD @ 27 °C were found
7.0-16.0 mg/l.

F) Noise

Noise sources in port operations include cargo handling, vehicular traffic, and loading /
unloading containers and ships. The Day Time Noise Level (SPL) in all 10 locations at
Deendayal Port Authority ranged from 53.2 dB(A) to 70.4 dB(A) while at Vadinar port 3
location ranged from 52.5 dB(A) to 60.6 dB(A) which was within the permissible limits of
75 dB(A) for the industrial area for the daytime. The Night Time Average Noise Level (SPL)
in all locations of Deendayal Port Authority ranged from 45.4 dB to 61.7 dB(A) while at
Vadinar port ranged from 52.5 dB (A) to 60.6 dB(A) which was within the permissible
limits of 70 dB(A) for the industrial area for the night time.
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1.0 Introduction

About Deendayal Port

The Deendayal Port is situated in the Kandla Creek and is 90 Kms. From the mouth of Gulf of
Kachchh. Latitude: 23° 01" N Longitude: 70° 13"E. Deendayal Port's journey began in 1931 with
construction of RCC Jetty by Maharao Khengarji. After partition, Deendayal Port's success story has
continued and it rise to the No. 1 Port in India in the year 2007-08 and since then retained the position
for the 15 consecutive year. On 31.03.2016, Deendayal Port created history by handling 100 MMT
cargoes in a year, the first Major Port to achieve the milestone. Kandla, also known as the Deendayal
Port Authority is a seaport in Kutch District of Gujarat state in western India, near the city of
Gandhidham. Located on the Gulf of Kutch, it is one of major ports on west coast. Kandla was
constructed in the 1950s as the chief seaport serving western India, after the partition of India from
Pakistan left the port of Karachi in Pakistan. The Port of Deendayal is located on the Gulf of Kutch on
the northwestern coast of India some 256 nautical miles North West 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. Kandla history Deendayal Port Authority, India's busiest major
port in recent years, is gearing to add substantial cargo handling capacity with private sector
participation. Deendayal port Authority creates a new record by handling 127.10 million metric tons
of cargo during the FY 2021-22, as against 117.566 million metric tons in FY 2020-21. Showing a
growth of 8.11 %. Incidentally, DPA is the only major Indian port of handle more than 127 MMT
cargo throughout and it has also registered the highest cargo throughput in its history. While the port
has flagged off several projects related to infrastructure creation, DPA has successfully awarded the
work of augmentation of liquid cargo handling capacity by revamping the existing pipeline network at
the oil jetty area in Sept. 2021. Even as much of this growth has come from handling of crude oil
imports, mainly for Essar Oil's Vadinar refinery in Gujarat, the port is also taking measures to boost
non-POL cargo. Last fiscal, POL traffic accounted for 63 per cent of the total cargo handled at
Deendayal Port, as against 59% in 2007-08. The Deendayal Port Authority had commissioned the
Off-shore Oil Terminal facilities at Vadinar in the year 1978, for which M/s. Indian Qil Corporation
Limited (IOCL) provided Single Bouy Mooring (SBM) system, having a capacity of 54 MMTPA,
which was first of its kind in India. Further, significant. Quantum of infrastructural up-gradation has
been affected & excellent maritime infrastructure been created at Vadinar for the 32 MMTPA Essar
Oil Refinery in Jamnagar District. Monitoring of various environmental aspects of the Deendayal port
by M/s Detox Corporation Pvt. Ltd. has been carried out through collection of samples, analysis of the
same, comparing results with respect to the prescribed standards by GPCB/CPCB/MoEF& CC. The
results shall address the identified impacts and suggest measures to minimize the environmental
impact due to various operations at Deendayal Port. The environmental monitoring is carried out as

per the Environment Management and Monitoring Plan submitted by Detox Corporation Pvt. Ltd.
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2. Introduction

Air pollutants are added in the atmosphere from variety of sources that change the
composition of atmosphere and affect the biotic environment. The concentration of air
pollutants depend not only on the quantities that are emitted from air pollution sources but
also on the ability of the atmosphere to either absorb or disperse these emissions. The air
pollution concentration vary spatially and temporarily causing the air pollution pattern to
change with different locations and time due to changes in meteorological and topographical
condition. Air pollution occurs when harmful substances including particulates and biological
molecules are introduced into earth’s atmosphere. It may cause diseases, allergies or death of
humans; it may also cause harm to other living organisms such as animals and food crops,
and may damage the natural or built environment. Human activity and natural processes can
both generate air pollution. A physical, biological or chemical alteration to the air in the
atmosphere can be termed as pollution. It occurs when any harmful gases, dust, smoke enters
into the atmosphere and makes it difficult for plants, animals and humans to survive as the air
becomes dirty. The consequences of industrialization and the demand for improved quality of
life has been increased exposure to air pollution (Vallero, 2014). An air pollutant is a
substance in the air that can have adverse effects on humans and the ecosystem. The
substance can be solid particles, liquid droplets, or gases. A pollutant can be of natural origin
or man-made. Pollutants are classified as primary or secondary. Any gas could qualify as
pollution if it reached a high enough concentration to do harm. Theoretically, that means
there are dozens of different pollution gases. In practice, about ten different substances cause
most concern. Heavy metals represent a class of omnipresent pollutants, with toxic potential,
in some cases even at low exposure levels. They concentrate in each tropic level because of
their weak mobility, so the concentration in plants is higher than in soil, in herbivore animals
higher than in plants, in carnivores’ tissues higher than in herbivore, the highest concentration
being reached at the end of the tropic chain, at big predacious and human bodies.
Globally, one of the main contributors to emissions of atmospheric pollutants and a

significant user of energy is the industrial sector (Conti et al. 2015).

The concentration of air pollutants depends not only on the quantities that are emitted from
the polluting sources, but also on the ability of the atmosphere to either absorb or disperse
such emissions (USEPA, 2008).
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Nowadays, the shipping sector provides low-cost and reliable delivery services in the
economic field (Arunachalam et al. 2015). Nevertheless, shipping-related activities have a
considerable impact on air pollution, especially in coastal areas but also globally (Buccolieri
et al. 2016). The primary air pollutants are PM, VOCs, NOx, Oz, SO, and CO (Bailey and
Solomon 2004). As a consequence, a wide range of options toward “greener” seaports is
needed (Bailey and Solomon 2004). Some of these measures are easy to adopt such as the
regulation of fuel quality (by using low-sulfur alternative fuels), the speed reduction (Lack et

al. 2011), and the use of alternative transportation equipment (Lai et al. 2011).

Clean air is the basic requirement of all living organisms. In recent times, due to population
growth, urban sprawl, industrial development, and vehicular boom, the quality of air is
deteriorating and being polluted. Pollutants of major public health concerns include
particulate matter, carbon monoxide, ozone, nitrogen dioxide, and sulfur dioxide, which pose
serious threats to human health and hygiene. In the present study, prime particulate pollutants
(PM1o, PM255), and gaseous pollutants (SO2, and NO>) were estimated at seven stations in and
around Dahej Port, Gujarat, India (Soni and Jagruti Patel, 2017).

Among particulate pollutants, particulate matter (PM) is a ubiquitous entity, and is especially
a grave problem due to its higher suspension rate into the atmosphere, and adverse health
effects on plants, animals, humans, and materials in the form of visibility reduction, soiling of

buildings, etc. (Horaginamani and Ravichandran, 2010; Chaurasia et al., 2013).

The sources of air pollutants include vehicles, industries, domestic sources and natural
sources. Because of the presence of high amount of air pollutants in the ambient air, the
health of the population and property is getting adversely affected. In order to arrest the
deterioration in air quality, Govt. of India has enacted Air (Prevention and Control of
Pollution) Act in 1981. The responsibility has been further emphasized under Environment
(Protection) Act, 1986. It is necessary to assess the present and anticipated air pollution
through continuous air quality survey/monitoring programs. Therefore, Central Pollution
Control Board had started National Ambient Air Quality Monitoring (NAAQM) Network
during 1984 - 85 at national level. The programme was later renamed as National Air Quality

Monitoring Programme (NAMP).
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2.1 Ambient Air Quality Monitoring

As per the Environmental Monitoring Plan of Deendayal Port Authority, Air monitoring was

carried out at six identified locations at Deendayal Port and two locations at VVadinar Port.

Table: 1. Ambient Air Sampling Location

Sr. | Name of Location | Location Latitude Longitude Remarks
No. Code

1. | Marine Bhavan AL-1 23°0'26.524"N | 70° 13'22.414"E DPA-Kandla
2. | Oil Jetty AL-2 23°1'45.613"N | 70° 13'11.052"E

3. | Estate Office AL-3 23°1'11.273"N | 70° 12' 48.657"E

4. | Gopalpuri Hospital AL-4 23°4'53.551"N | 70° 8' 7.047"E

5. | Coal Storage Area AL-5 22°59'31.812"N | 70° 13'9.979"E

6. | Tuna Port AL-6 22°59'15.291"N | 70° 58'57.018"E

7. | Signal Building AL-7 22° 26'26.750"N | 69°40'22.127"E DPA-Vadinar
8. | Admin Building AL-8 22° 26' 25.223"N | 69° 40' 19.358"E

® Air Quality Monitoring Methodology

Air quality is measured in all the stations, for 24 hour for Total Suspended Particulate
Matter (TSPM), PMzg, PM25, SO2, NO2, NH3 & Benzene and Grab-sampling for CO &

CO2 measurements. The Air samplers are operated for a period of 24 hours and after a

continuous operation of 8 hours for gaseous parameters. The absorbing reagents for SO2..

Absorbing Reagent TCM (Potassium Tetrachloromercurate 0.04M): Mercuric Chloride,
Potassium Chloride and EDTA used. For NO.:- Absorbing Reagent Sodium Hydroxide
(NAOH): Sodium Hydroxide and Sodium Arsenite used. For NHz need Conc. Sulphuric
Acid and Distilled water was used. By replacing 3 times the reagents per day for each
parameter namely, SOz, NO2, NH3z. The GFA filter paper and PTFE Membrane bound

filter paper are used for a period of 24 hours to obtain one sample each of TSPM, PM1o &

PM2s. The AAQ samples are collected two consecutive days a week as per CPCB

guidelines, from all the eight locations as mentioned in the EMP.
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Environmental Monitoring Report of Deendayal Port Authority, November - 2022

2.2 Results

The ambient air quality monitoring data for six stations, viz. Marine Bhavan, Oil
Jetty, Port Colony, Gopalpuri Hospital, Tuna Port and Nr. Coal Storage Area for the month of
November 2022 are given in Tables 2 to 7. The ambient air quality monitoring data for two
stations at VVadinar (Nr. Admin Building & Nr. Signal Building) are given in Tables 8 to 9.

The Movement of heavy transport with uncovered coal transportation, raw road
around ambient location may be causes fugitive dust emission from dry conditions.
Particulate Matter then enters the atmosphere through the action of wind, vehicular
movement, or other activities. The dust produces tends to float in air and spread all around
the vicinity. Direction and speed of wind affect the dispersion of the dust particulate matter.
Humidity of air also has strong effect on the spreading of particulate matter. With increasing
humidity, moisture particles eventually grow in size to a point where ‘dry deposition’ occurs,

reducing PM1o concentrations in the atmosphere.
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Environmental Monitoring Report of Deendayal Port Authority, November - 2022

Location 1: Marine Bhavan (AL1)

Table 2 : Results of Air Pollutant Concentration at Marine Bhavan

TSPM PM10 PM2.5
Date [ug/m3] | [ug/ma] | [ug/ma] SO2 [ug/m3] NOx [ug/m3] | NH3 [ug/m3]
Samplin 24hr 24hr 24hr
Per'?o dg 24hr | 24hr 2ahr | shr | ol she | e | 8N | Gave)
NAAQMS 100 60 80 80 400
Limit pg/m3 ug/m3 ug/m3 ug/m3 pg/m3
3.93 5.19 2.07
AL1-1 01.11.2022 435 302 121 6.04 393 | 2366 | 1443 | 6.33 | 4.11
1.81 14.43 3.91
3.32 17.31 2.42
AL1-2 04.11.2022 344 228 106 2.72 2.52 | 8.66 12.70 | 5.18 | 3.72
151 12.12 3.57
2.31 25.39 4.72
AL1-3 08.11.2022 398 281 116 6.34 384 |17.89| 17.31 | 242 | 3.57
2.88 8.66 3.57
3.63 17.89 4.03
ALl1-4 11.11.2022 445 315 124 9.07 6.35 |12.70 13.08 4.72 3.61
6.35 8.66 2.07
4.53 11.54 4.60
AL1-5 15.11.2022 364 253 110 6.35 453 |19.62 | 13.85 2.88 | 3.07
2.72 10.39 1.73
8.46 23.08 3.22
AL1-6 18.11.2022 442 315 121 3.32 484 | 8.66 16.54 | 5.87 | 4.37
2.72 17.89 4.03
3.32 17.89 4.83
AL1-7 22.11.2022 375 266 106 7.55 443 | 2597 | 1847 5.87 | 4.45
2.42 11.54 2.65
4.53 23.66 3.22
AL1-8 25.11.2022 483 350 129 6.95 463 |28.86 | 2155 529 | 3.68
2.42 12.12 2.53
6.35 17.89 3.57
AL1-9 29.11.2022 534 383 142 8.46 584 | 2597 | 19.04 | 495 | 3.57
2.72 13.27 2.19
Monthly Average 424 299 119 4.55 16.33 3.79
Standard Deviation 61 48 12 1.12 3.03 0.44
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Environmental Monitoring Report of Deendayal Port Authority, November - 2022

Table 2 : Results of Air Pollutant Concentration at Marine Bhavan

Date [596/:3] HC [m‘,f,‘?n3] CO2 [ppm]
SIaDr:r?:)ig ’ 8 hr Sacr;nﬁ?ng Grab Sampling
NAAQMS limit 5.0 pg/m3 ppm 4.0 mg/m3 -

AL1—1 01.11.2022 1.09 BQL 1.44 444
ALL_2 04.11.2022 1.2 BQL 154 374
ALL3 08.11.2022 117 BOL 1.08 538
ALL_4 11.11.2022 1.1 BQL 1.14 470
ALL_S 15.11.2022 111 BQL 1.26 281
ALL-6 18.11.2022 1.1 BQL 1.64 500
ALL. 7 22.11.2022 112 BQL 135 620
ALL. 8 25.11.2022 116 BQL 169 511
ALL. 9 29.11.2022 121 BQL 116 522

Monthly Average 1.14 - 1.37 495.56
Standard Deviation 0.05 - 0.22 67.59

* NMHC- Non- Methane Hydrocarbons
BQL- Below Quantification Limit (Quantification Limit — NMHC: 0.5 ppm)

At Marine Bhavan, the overall values of TSPM, PMg, PM,5, SO,, NO, and NHj is attributed
mainly by motor vehicle emission produced from various types of automobiles (both diesel and
petrol driven). Moreover, the loading and unloading of Food Grains and Timber at Jetty no. 1 and
2 also contributes to the high levels of TSPM and PMj,. The mean TSPM value at Marine
Bhavan was 424 pg/m?®, the mean PMy, value was 299 pg/m?, and PM,s value was 119 pug/m?
which is above the permissible limit prescribed by NAAQS. The average values of SO,, NO; and
NH; were 4.55 pg/m?, 16.33 pg/m® & 3.79 pg/m? respectively; these values were within the
standard limit prescribed by NAAQS.

The levels of Benzene, Hydrocarbons (HC) and CO were within the permissible limit at Marine
Bhavan. The mean Benzene concentration was 1.14 pg/m®, well below the permissible limit of
5.0 ug/m®. NMHC’s were below the detectable limit and Carbon Monoxide concentration was

1.37 mg/m?, well below the permissible limit of 4.0 mg/m?® prescribed by NAAQS.
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Location 3: Oil Jetty (AL2)

Table 2 : Results of Air Pollutant Concentration at Oil Jetty

TSPM PM10 PM2.5
Date [Hg/m3 [Hg/m3 SO2 [ug/m3] NOx [ug/m3] NH3 [ug/m3]
] [ng/m3] 1
Sg:ﬁ('}'gg 24hr | 24hr | 24hr | 8hr (i‘t/ Zr) 8 hr (i‘w) 8 hr (2A‘:/Z'T)
NAAQMS 100 60 80 80 400
Limit png/m3 png/m3 png/m3 png/m3 pHg/m3

2.42 6.35 2.88

AL2 -1 01.11.2022 150 99 50 4.53 3.22 13.27 | 13.66 | 6.79 4.53
2.72 21.35 3.91
2.72 5.77 0.81

AL2 -2 04.11.2022 253 180 70 3.32 3.53 17.89 | 11.73 | 4.03 3.18
4.53 11.54 4.72
2.59 5.19 2.19

AL2 -3 08.11.2022 235 166 67 3.46 2.50 13.27 | 14.04 | 2.65 2.80
1.44 23.66 3.57
6.35 10.39 2.42

AL2 -4 11.11.2022 275 194 76 4.53 4.53 20.20 | 14.24 | 3.80 2.42
2.72 12.12 1.04
3.02 8.66 3.57

AL2 -5 15.11.2022 245 169 71 6.65 4.53 16.16 | 14.04 | 2.30 2.38
3.93 17.31 1.27
5.74 14.43 4.95

AL2 -6 18.11.2022 185 119 53 2.72 4.94 17.31 | 13.47 | 3.57 3.84
6.35 8.66 2.99
3.02 20.20 3.80

AL2 -7 22.11.2022 373 252 109 6.35 4.03 12.12 | 14.24 | 553 3.80
2.72 10.39 2.07
1.81 14.43 3.57

AL2 -8 25.11.2022 292 199 86 6.35 3.83 19.62 | 14.43 | 4.72 4.76
3.32 9.23 5.99
3.63 5.19 2.88

AL1-9 29.11.2022 299 194 97 7.55 4.63 23.66 | 13.47 | 4.95 3.49
2.72 11.54 2.65

Monthly Average 256 175 75 3.97 13.70 3.47

Standard Deviation 65 45 19 0.79 0.81 0.85
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Environmental Monitoring Report of Deendayal Port Authority, November - 2022

Table 3 : Results of Air Pollutant Concentration at Oil Jetty
Date [@6/:63] *NMHC | CO [mg/m?] [pc):porr?]
Sg:ﬁggg 8 hr Grab Sampling | Grab Sampling
Np]ﬁn?tlvl ° 5.0 pg/m3 4.0 mg/m3 -
ALpq | 01112022 117 BQL 1.22 167
Aloo | 04112022 1.01 BQL 153 251
AL2-3 08.11.2022 1.1 BQL 1.65 502
ALog | 11112022 1.19 BQL 1.04 447
ALp_g5 | 15112022 1.24 BQL 1.27 634
ALo_g | 18112022 1.16 BQL 1.22 531
AL2-7 22.11.2022 1.2 BQL 1.28 800
AL2-8 25.11.2022 1.06 BOL 1.89 1023
ALzg | 29112022 1.22 BQL 1.46 576
Monthly Average 1.15 - 1.40 603.44
Standard Deviation 0.08 - 0.26 193.07

* NMHC- Non- Methane Hydrocarbons
BQL- Below Quantification Limit (Quantification Limit — NMHC: 0.5 ppm)

Oil Jetty Area, the overall values of TSPM, PM1o, PM25, SO2, NO2 and NH3z was mainly by
motor vehicle emission produced from various types of vehicles at Oil Jetty Area. The mean
TSPM value at Oil Jetty was 256 pg/m3. The mean PMyo value was 175 pg/m® and mean
PM_s value was 75 pg/m® which was above the permissible limit. The average values of
SO2, NO2 and NHz were within the permissible limit prescribed by NAAQS. The mean
concentration of SO, NO, and NHs; were 3.97 pg/m® 13.70 pg/m® and 3.47 pg/md
respectively.

The levels of Benzene, Hydrocarbons (HC) and CO were within the permissible limit at Oil
Jetty. The mean Benzene concentration was 1.15 pg/m® which was well below the
permissible limit of 5.0 pg/m®. NMHC’s were below the detectable limit and Carbon

Monoxide concentration was 1.40 mg/m?, well below the permissible limit of 4.0 mg/m?.
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Location 3: Kandla Colony — Estate Office (AL-3)

Table 4 : Results of Air Pollutant Concentration at Estate Office

Date [Ig’/fn'\g] [Eg/"nl]g] [ig//'rﬁ] SO2 [ug/m3] | NOx [ug/m3] | NH3 [ug/m3]
Sgr:r?é'gg 24hr | 24hr | 24hr | 8hr (i‘t/ Zr) 8 hr (i‘w) 8 hr (i‘tg)
NAAQMS 100 60 80 80 400
Limit png/m3 png/m3 png/m3 png/m3 png/m3

1.51 10.39 3.68

AL3 -1 01.11.2022 245 172 69 3.32 2.32 13.27 9.62 7.02 5.10
2.12 5.19 4.60
4.53 5.19 3.57

AL3 -2 04.11.2022 577 445 130 151 2.32 17.31 | 10.39 2.88 2.49
0.91 8.66 1.04
6.05 19.04 4.72

AL3 -3 08.11.2022 440 321 109 2.59 3.94 1212 | 12.31 2.42 3.64
3.17 5.77 3.80
3.32 18.47 1.38

AL3 -4 11.11.2022 518 403 111 2.72 4.23 8.66 10.58 3.57 2.42
6.65 4.62 2.30
1.81 23.08 3.22

AL3-5 | 15.11.2022 451 340 107 6.04 3.73 14.43 | 1597 2.30 2.42
3.32 10.39 1.73
4.53 16.16 5.76

AL3- 6 | 18.11.2022 459 346 112 2.72 4.43 8.66 15.97 4.72 4.14
6.04 23.08 1.96
2.42 19.62 3.91

AL3 -7 | 22.11.2022 453 325 116 4.23 4.33 23.66 | 17.31 5.18 3.84
6.35 8.66 2.42
6.04 15.00 3.80

AL3- 8 | 25.11.2022 337 252 83 3.32 3.93 23.08 | 15.58 5.76 3.91
2.42 8.66 2.19
4.84 17.89 3.57

AL1-9 29.11.2022 491 359 129 6.95 4.63 24.24 | 16.16 5.18 3.57
2.12 6.35 1.96

Monthly Average 441 329 107 3.76 13.77 3.50

Standard Deviation 98 80 20 0.87 3.00 0.91
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Table 4 : Results of Air Pollutant Concentration at Estate Office

Sampling CeHs [Hg/m’] CO [mg/m?] CO; [Ppm ]
Period Date 8 hr *NMHC Grab Sampling Grab Sampling
NAAQMS limit 5.0 pg/m3 4.0 mg/m3 -
AL3-1 01.11.2022 1.06 BOL 1.27 508
AL3 -2 04.11.2022 1.1 BOL 1.19 508
AL3 -3 08.11.2022 1.1 BQOL 1.65 502
AL3 -4 11.11.2022 1.09 BQOL 1.83 429
AL3 -5 15.11.2022 1.09 BQL 1.76 813
AL3- 6 18.11.2022 1.2 BQOL 1.14 559
AL3 -7 22.11.2022 1.19 BQOL 2.18 1022
AL3 -8 25.11.2022 1.11 BQL 2 1026
29.11.2022 1.06 BQL 1.22 537
Monthly Average 1.11 - 1.58 656.00
Standard Deviation 0.05 - 0.39 234.02

* NMHC- Non- Methane Hydrocarbons
BQL- Below Quantification Limit (Quantification Limit — NMHC: 0.5 ppm)

The overall values of TSPM, PM1o, PM25, SO2, NO2 and NH3 at Kandla Port Colony (Estate
Office) was attributed by vehicle emission produced from trucks and heavy duty vehicles that
pass through the road outside Kandla Port Colony. The mean TSPM values at Estate Office
were 441 pg/mé, the mean PMyo value was 329 pg/m?, and PM2 s value was 107 pg/m? which
was above the permissible limit prescribed by NAAQS. The average values of SOz, NO2 and
NHs were 3.76 pg/m®, 13.77 pg/m® and 3.50 pg/md respectively and were all within the
permissible limit.

The levels of Benzene, Hydrocarbons (HC) and CO were within the permissible limit at
Kandla Port Colony. The mean Benzene concentration was 1.11 pg/m3, well below the
permissible limit of 5.0 pg/m®. NMHC’s were below the detectable limit and Carbon

Monoxide was 1.58 mg/m?, well below the permissible limit of 4.0 mg/m?3.
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Location 4: Gopalpuri Hospital (AL-4)

Table 5 : Results of Air Pollutant Concentration at Gopalpuri Hospital

Date [Ig’/fn'\g] [Eg//'rig] [ig//'rig] SO2 [ug/m3] | NOx [ug/m3] | NH3 [ug/m3]
Samping o24hr | 24hr | 24hr | 8hr (i‘t/ Zr) 8 hr (i‘w) 8 hr (2A‘:/Z'T)
NAAQMS 100 60 80 80 400
Limit png/m3 png/m3 pug/m3 png/m3 pHg/m3

1.21 5.77 2.42

AL4 -1 01.11.2022 107 67 34 3.02 2.22 10.39 | 6.93 4.14 2.53
2.42 4.62 1.04
0.91 5.19 1.61

AL4 -2 04.11.2022 177 117 54 4.53 2.22 8.66 | 10.00 | 242 2.49
1.21 16.16 3.45
1.15 6.93 1.73

AL4 -3 08.11.2022 148 101 44 2.88 2.21 17.31 | 9.81 2.42 1.69
2.59 5.19 0.92
151 6.93 1.04

AL4 -4 11.11.2022 184 111 68 3.63 2.62 1443 | 12.89 | 2.42 2.30
2.72 17.31 3.45
2.12 12.12 2.42

AL4 -5 15.11.2022 202 125 72 3.63 2.42 8.66 | 12.70 | 3.45 2.49
1.51 17.31 1.61
1.21 8.66 2.42

AL4 -6 18.11.2022 233 153 78 4.84 2.92 17.89 | 12.89 | 1.61 2.49
2.72 12.12 3.45
0.60 5.77 1.73

AL4 -7 22.11.2022 268 168 94 3.32 2.22 14.43 | 12.70 | 3.68 2.88
2.72 17.89 3.22
2.12 14.43 2.07

AL4 -8 25.11.2022 202 142 56 5.14 3.42 17.89 | 12.50 | 4.03 2.99
3.02 5.19 2.88
3.02 8.66 1.38

AL1-9 29.11.2022 249 157 91 6.35 4.03 20.20 | 11.54 | 3.80 2.49
2.72 5.77 2.30

Monthly Average 197 127 66 2.70 11.33 2.49

Standard Deviation 50 32 20 0.65 2.05 0.37
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Environmental Monitoring Report of Deendayal Port Authority, November - 2022

Table 5 : Results of Air Pollutant Concentration at Gopalpuri Hospital
Sampling CoHs [ug/im?] CO [mg/m’] | CO2 [ppm]
Period Date 8 hr SNMHC Grab Sampling | Grab Sampling
NA;,iAin:\/IS 5.0 pg/m3 4.0 mg/m3 -
AL4 -1 01.11.2022 1.14 BQOL 1.26 503
AL4 -2 04.11.2022 1.15 BQL 1.26 450
AL4 -3 08.11.2022 1.03 BQL 1.73 506
AlL4 -4 11.11.2022 1.02 BQL 1.82 462
AL4 -5 15.11.2022 1.09 BQOL 1.04 1048
AL4 -6 18.11.2022 1.14 BQL 1.32 543
AL4 -7 22.11.2022 1.16 BQL 1.83 758
AL4 -8 25.11.2022 1.22 BQL 1.8 816
AL4 -9 29.11.2022 1.16 BQL 1.36 665
Monthly Average 1.12 - 1.49 639.00
Standard Deviation 0.07 - 0.30 201.83

* NMHC- Non- Methane Hydrocarbons
BQL- Below Quantification Limit (Quantification Limit — NMHC: 0.5 ppm)
The overall values of TSPM, PMio, PM2s, SO, NO2and NHs at Gopalpuri Hospital was attributed by
vehicle emission produced from light motor vehicles of the colony residents. The mean TSPM values
at Gopalpuri Hospital were 197 pug/m?, the mean PMyo value was 127 pg/m® and PMs was 66 pg/m®
which was exceed the standard limit. The average values of SO, NO, and NH; were 2.70 pg/m?®,
11.33 pg/me and 2.49 pg/m®respectively and were all within the permissible limit.

The levels of Benzene, Hydrocarbons (HC) and CO were within the permissible limit at
Gopalpuri Hospital. The mean Benzene concentration was 1.12 pg/m?®, well below the permissible
limit of 5.0 pg/m*. NMHC’s were below the detectable limit and Carbon monoxide concentration was

1.49 mg/m?® which is well below the permissible limit of 4.0 mg/m®.
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Location 5: Coal Storage Area (AL-5)

Table 6 : Results of Air Pollutant Concentration at Coal Storage Area

Date [Ig’/fn'\g] [Eg//'rig] [ig//'rig] SO2 [ug/m3] | NOX [ug/m3] | NH3 [ug/ma]
Sampiing o24hr | 24hr | 24hr | 8hr (i‘t/ Zr) 8 hr (i‘w) 8 hr (i‘tg)
NAAQMS 100 60 80 80 400
Limit png/m3 png/m3 png/m3 png/m3 png/m3
2.72 6.35 3.68
AL6 -1 01.11.2022 779 598 175 6.65 4.33 25.97 | 16.54 | 8.17 5.06
3.63 17.31 3.34
2.12 23.08 6.79
ALG6 -2 04.11.2022 635 492 137 5.44 3.53 12.12 | 17.70 | 8.17 6.60
3.02 17.89 4.83
8.94 23.66 2.53
AL6 -3 08.11.2022 538 412 125 3.46 5.00 12.12 | 21.74 | 2.07 3.88
2.59 29.43 7.02
4.53 18.47 5.87
AL6 -4 11.11.2022 815 635 178 2.72 4.73 8.66 17.70 | 2.65 4.41
6.95 25.97 4.72
6.35 18.47 4.72
AL6-5 15.11.2022 792 614 176 9.07 6.65 10.39 | 13.66 | 3.68 3.88
4.53 12.12 3.22
9.37 20.20 4.83
AL6 -6 18.11.2022 771 595 171 5.74 7.15 8.08 17.12 | 2.53 4.37
6.35 23.08 5.76
4.84 10.39 4.83
AL6 -7 22.11.2022 706 543 156 6.04 4.53 23.66 | 18.47 | 5.99 5.03
2.72 21.35 4.26
3.32 17.31 3.91
ALG6 -8 25.11.2022 846 654 187 7.86 5.24 25.97 | 1981 | 6.91 4.95
4.53 16.16 4.03
5.14 16.16 3.57
AL1-9 29.11.2022 801 621 172 9.07 5.64 28.86 | 18.28 | 6.22 4.30
2.72 9.81 3.11
Monthly Average 743 574 164 5.20 17.89 4.72
Standard Deviation %9 8 21 1.14 2.22 0.84
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Table 6 : Results of Air Pollutant Concentration at Coal Storage Area

sampling CsHs [png/m?] CO [mg/m?3) CO2 [ppm ]
Period Date 8 hr ANMHC Grab Sampling Grab Sampling

NAI,iAinl\/IS 5.0 pg/m3 4.0 mg/m3 -
AL5-1 01.11.2022 1.1 BQL 1.12 483
ALS5-2 04.11.2022 1.06 BQOL 1.48 475
AL5-3 08.11.2022 1.08 BQOL 1.66 421

AL5 -4 11.11.2022 1.06 BQOL 1.69 492
AL5-5 15.11.2022 1.06 BQL 1.06 702
AL5-6 18.11.2022 1.22 BQL 1.18 483

AL5 -7 22.11.2022 111 BQL 1.86 564
ALS5-38 25.11.2022 1.2 BQL 1.54 777
AL5-9 29.11.2022 1.22 BQL 1.89 895
Monthly Average 1.12 - 1.50 588.00
Standard Deviation 0.07 - 0.31 164.11

* NMHC- Non- Methane Hydrocarbons
BQL- Below Quantification Limit (Quantification Limit — NMHC: 0.5 ppm)
The overall values of TSPM, PM1o, PM2s, SO2, NO2and NHj3 at Coal Storage Area was comparatively
highest among all the locations of Air Quality monitoring in Kandla Port. High values of TSPM,
PMio, PM2s, SOz, NO; at this location was due to lifting of coal with grab and other coal handling
processes near Berth no. 6 & 7. Moreover, the traffic was also heavy around this place for transport of
coal thus emissions produced from heavy vehicles. The mean TSPM values at Coal storage were
743 pg/m?, the mean PMyo value was 574 pg/m?, and the PM_ 5 value was164 pg/m?which was above
the permissible limit prescribed by NAAQS. The average values of SO, NO; and NH; were 5.20
pg/me, 17.89 pg/m?® and 4.72 pg/me respectively and were all within the permissible limit.

The levels of Benzene, Hydrocarbons (HC) and CO were within the permissible limit at Coal
Storage Area. The mean Benzene concentration was1.12 pg/m?, well below the permissible limit of
5.0 pug/m®. NMHC’s were below the detectable limit and Carbon Monoxide concentration was 1.50

mg/m?, well below the permissible limit of 4.0 mg/m?®,
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Location 6: Tuna Port (AL-6)

Table 7 : Results of Air Pollutant Concentration at Tuna Port

TSPM PM10 PM2.5
Date [ug/m3] | [ug/m3] | [ug/m3] SO2 [ug/m3] | NOx [pug/m3] | NH3 [ug/m3]
Samplin 24hr 24hr 24hr
Per'?o dg 24hr | 24hr 2nr | ghr | 00 8he Ay 8| ave)
NAAQMS 100 60 80 80 400
Limit png/m3 pug/m3 png/m3 png/m3 png/m3
0.91 2.89 2.07
ALS5 -1 01.11.2022 141 88 47 2.72 1.61 | 12.12| 6.16 4.03 2.84
1.21 3.46 2.42
1.51 6.35 1.38
AL5-2 04.11.2022 232 166 64 3.02 | 222 | 519 | 7.89 | 4.49 2.76
2.12 12.12 2.42
1.44 10.39 1.73
AL5-3 08.11.2022 184 120 55 3.46 | 240 | 11.54| 13.08 | 2.65 2.61
2.31 17.31 3.45
2.12 11.54 1.27
AL5-4 11.11.2022 233 153 78 3.93 232 | 17.89 | 11.54 | 1.04 1.57
0.91 5.19 2.42
1.21 6.35 3.57
AL5-5 15.11.2022 221 145 74 332 | 232 |1212| 1212 | 2.30 2.49
2.42 17.89 1.61
1.81 17.31 2.30
AL5-6 18.11.2022 248 162 83 1.21 | 2.01 |23.66| 17.12 | 15,57 | 10.21
3.02 10.39 12.76
1.51 8.66 3.57
AL5 -7 22.11.2022 214 139 74 272 | 252 |[1270| 8.46 | 2.88 2.84
3.32 4.04 2.07
2.72 8.66 3.45
AL5-38 25.11.2022 255 175 77 484 | 3.02 | 1154 | 8.08 | 4.72 3.30
1.51 4.04 1.73
1.51 12.70 1.04
AL1-9 29.11.2022 245 155 87 6.04 | 3.63 |17.31| 11.73 | 5.18 2.88
3.32 5.19 2.42
Monthly Average 219 145 71 2.45 10.69 3.50
Standard Deviation 36 27 13 0.58 3.37 2.56
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Table 7 : Results of Air Pollutant Concentration at Tuna Port

CeHe CO [mg/m?] | CO: [ppm]
[ug/m?]
- *
Sampling Date 8 hr NMHC Grab Sampling | Grab Sampling
Period
NAAQMS limit 5.0 pg/m3 4.0 mg/m3 -
ALG6 -1 01.11.2022 1.12 BQL 1.43 543
AL6 -2 04.11.2022 1.17 BQL 1.41 463
ALG -3 08.11.2022 1.13 BQL 1.39 410
AL6 —4 11.11.2022 1.13 BQL 1.74 509
AL6 -5 15.11.2022 1.17 BQL 1.08 911
AL6 -6 18.11.2022 1.17 BQL 1.1 528
AL6 -7 22.11.2022 1.06 BQL 1.88 565
AL6 -8 25.11.2022 11 BQOL 1.89 999
29.11.2022 1.22 BQOL 1.89 895
Monthly Average 1.14 - 1.53 647.00
Standard Deviation 0.05 - 0.33 222.45

* NMHC- Non- Methane Hydrocarbons
BQL- Below Quantification Limit (Quantification Limit — NMHC: 0.5 ppm)

The mean TSPM values at Tuna Port was 219 pug/m?, the mean PMyo value was 145 pg/m?®

and the mean PMzs value was 71 pg/m® which was exceed the standard limit prescribed by
NAAQS. The average values of SOz, NOz and NHz were 2.45 pg/m?, 10.69 pg/m® and 3.50
ug/m?3 respectively and were all within the standard limit prescribed by NAAQS.

The levels of Benzene, Hydrocarbons (HC) and CO were within the permissible limit

at Tuna Port. The mean Benzene concentration was 1.14 pug/m3, well below the permissible

limit of 5.0 pg/m3. NMHC’s were below the detectable limit and Carbon Monoxide

concentration was 1.53 mg/m?, well below the permissible limit of 4.0 mg/m?.
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Location 7: Admin Building (Vadinar) (AL-7)

Table 8 : Results of Air Pollutant Concentration at Admin Building

TSPM PM10 PM2.5
Date ug/m3] | [ug/m3] | [uo/ma] SO2 [ug/m3] NOx [ug/m3] | NH3 [ug/m3]
Samplin 24hr 24hr 24hr
Perri)o dg 24hr | 2ahr | 2ahr | 8hr | o0 | Bhr | o0 Bhe | o0
NAAQMS 100 60 80 80 400
Limit pg/m3 ug/m3 ug/m3 ug/m3 pg/m3
2.20 9.53 5.36
AL7-1 01.11.2022 150 98 51 4.84 352 | 16,51 | 10.59 | 2.81 5.28
3.52 5.72 7.66
3.08 17.78 2.81
AL7 -2 04.11.2022 177 115 61 7.03 469 | 21.60 | 21.81 | 8.93 6.13
3.96 26.04 6.64
6.15 6.99 3.83
AL7 -3 08.11.2022 193 113 73 8.79 6.30 | 20.96 | 11.43 | 1047 | 7.49
3.96 6.35 8.17
3.96 17.78 10.47
AL7 -4 11.11.2022 200 121 78 5.28 6.01 | 22.23 | 15.24 | 5.87 6.81
8.79 5.72 4.08
1.76 7.62 3.06
AL7 -5 15.11.2022 179 108 69 571 5.28 | 26.04 | 18.00 | 5.87 5.62
8.35 20.33 7.91
2.64 8.89 5.62
AL7 -6 18.11.2022 223 121 96 4.40 454 | 16.51 | 15.03 | 8.17 5.70
6.59 19.69 3.32
4.84 14.61 13.02
ALl -7 22.11.2022 162 104 57 7.03 5.28 5.72 | 14.61 | 8.68 9.10
3.96 23.50 5.62
6.59 9.53 7.91
AL1-8 25.11.2022 237 138 97 3.96 440 | 1461 | 1524 | 5.62 8.00
2.64 21.60 10.47
3.96 6.99 5.62
AL1-9 28.11.2022 203 112 87 2.20 3.66 | 14.61 | 13.76 | 7.91 6.04
4.84 19.69 4.60
Monthly Average 191 114 74 4.85 15.08 6.68
Standard Deviation 28 12 17 0.96 3.34 1.28
DCPL/DPA/21-22/31- November-2022
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Table 8 : Results of Air Pollutant Concentration at Admin Building Vadinar

CsHs [png/m?] CO [mg/m3] | CO2 [ppm]
Sampling Period
Date 8 hr *NMHC |Grab Sampling|Grab Sampling

NAAQMS limit 5.0 pg/m3 4.0 mg/m3 -
AL7 -1 01.11.2022 1.08 BQL 1.43 225
AL7 -2 04.11.2022 1.13 BQL 1.54 236
AL7 -3 08.11.2022 1.17 1.81 1.53 455
AL7 -4 11.10.2022 1.14 BQL 1.61 443
AL7 -5 15.10.2022 1.03 BQL 1.1 347
AL7 -6 18.10.2022 1.06 BQL 1.57 416
AL7 -7 22.10.2022 1.10 BQOL 1.05 372
ALY -8 25.10.2022 1.20 BQL 1.79 464
AL7 -9 28.10.2022 1.13 BQL 1.42 487
Monthly Average 1.12 - 1.46 388
Standard Deviation 0.06 - 0.25 75

*NMHC- Non- Methane Hydrocarbons

BQL- Below Quantification Limit (Quantification Limit — NMHC: 0.5 ppm)

At Admin Building, Vadinar the mean TSPM value was 191 pg/m3, the mean PMio value

was 114 pg/mand the mean PM_s value was 74 pg/m® which was slightly exceed the

standard limit. The average values of SO, NO, and NH3 concentrations were 4.85 pg/m®,

15.08 pg/m® and 6.68 pg/m?® respectively and were all within the permissible limit.

The levels of Benzene, Hydrocarbons (HC) and CO were within the permissible limit

at Vadinar Port. The mean Benzene concentration was 1.12 pg/m?, well below the

permissible limit of 5.0 pg/m®. NMHC’s were below the detectable limit and Carbon

Monoxide concentration was 1.46 mg/m?, well below the permissible limit of 4.0 mg/m?®.
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Location 8: Signal Building (Vadinar) (AL-8)

Table 9 : Results of Air Pollutant Concentration at Signal Building, Vadinar

TSPM PM10 PM2.5
Date [ug/m3] | [ug/ma] | [ug/ma] SO2 [ug/m3] NOx [ug/m3] NH3 [ug/m3]
Samplin 24hr 24hr 24hr
Perri)o dg 24hr | 24hr | 24br | 8hro | o0 8hr | 0| BR[O
NAAQMS 100 60 80 80 400
Limit pg/m3 ug/m3 ug/m3 ug/m3 pg/m3
3.96 6.99 2.30
ALS8 -1 01.11.2022 113 74 38 6.59 440 | 19.05 | 13.34 | 8.68 7.15
2.64 13.97 10.47
2.64 14.61 5.36
ALS8 -2 04.11.2022 146 93 49 4.84 440 | 2223 | 15.88 | 8.42 6.13
571 10.80 4.60
3.08 14.61 5.62
ALS8 -3 08.11.2022 124 82 42 5.28 352 | 26.04 | 16.73 | 7.91 5.62
2.20 9.53 3.32
2.20 8.26 8.93
ALS8 -4 11.11.2022 175 105 67 7.03 4.40 19.05 | 13.76 | 12.76 9.02
3.96 13.97 5.36
3.52 5.72 6.89
ALS8 -5 15.11.2022 152 97 52 4.84 498 | 13.34 | 13.13 | 10.98 7.57
6.59 20.33 4.85
3.08 15.24 7.15
ALS8 -6 18.11.2022 176 111 61 3.96 3.81 | 26.04 | 17.57 | 7.91 8.42
4.40 11.43 10.21
3.52 5.72 7.91
ALS8 -7 22.11.2022 214 118 93 5.28 571 | 13.34 | 1291 | 6.38 8.25
8.35 19.69 10.47
3.08 9.53 5.36
AL8-8 25.11.2022 219 125 92 4.84 454 | 17.78 | 11.01 | 8.17 6.04
571 5.72 4.60
571 10.80 7.15
AL8-9 28.11.2022 154 97 57 3.96 3.81 | 22.23 | 16.94 | 8.93 8.76
1.76 17.78 10.21
Monthly Average 164 100 61 4.40 14.59 7.44
Standard Deviation 36 16 20 0.67 2.25 1.27
DCPL/DPA/21-22/31- November-2022
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Table 9 : Results of Air Pollutant Concentration at Signal Building VVadinar

CesHs [pg/m?] CO [mg/m3®] | CO2 [ppm]
Sif:rlii)c')igg Date 8 hr *NMHC |Grab Sampling |Grab Sampling
NAAQMS limit 5.0 pg/m3 4.0 mg/m3 -

ALS8 -1 01.11.2022 1.06 BQL 15 467
ALS8 -2 04.11.2022 1.05 BQL 1.46 501
ALS8 -3 08.11.2022 1.14 1.81 1.31 489
ALS8 -4 11.11.2022 1.16 BQL 1.38 439
ALS8 -5 15.11.2022 1.17 BQL 1.29 231
ALS8 -6 18.11.2022 1.10 BQL 1.31 244
ALS8 -7 22.11.2022 1.00 BQL 1.34 227
ALS -8 25.11.2022 1.05 BQL 1.37 261
ALS8 -9 28.11.2022 1.02 BQL 1.29 234
Monthly Average 1.16 - 1.46 442
Standard Deviation 0.05 - 0.27 63

* NMHC- Non- Methane Hydrocarbon
BQL- Below Quantification Limit (Quantification Limit — NMHC: 0.5 ppm)

At Signal Building, Vadinar the mean TSPM value was 164 pg/m?, the mean PMio
value was 100 pg/m?® which was boundary line of the permissible limit, the mean PM2s value
was 61 pg/m? which was within the permissible limit. The average values of SO, NO; and
NHs concentrations were 4.40 pg/m?, 14.59 pg/m? and 7.44 pg/m?® respectively and were all
within the standard limit.

The levels of Benzene, Hydrocarbons (HC) and CO were within the permissible limit
at Vadinar Port. The mean Benzene concentration was 1.16 pg/m?, well below the standard
limit of 5.0 pg/m®. NMHC’s were below the detectable limit and Carbon Monoxide

concentration was 1.46 mg/m?, well below the standard limit of 4.0 mg/m?.
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Fig. No:-1 Average ambient air qulaity (PM) month of November-2022 at
DPA and Vadinar Sampling Station
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Fig. No:-2. Average ambient air qulaity (Gaseous) month of November-2022
at DPA and Vadinar sampling location
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Fig. No:-3. Average ambient air qulaity (Gaseous) month of
November-2022 at DPA and Vadinar sampling location
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Fig. No:-4. Average ambient air qulaity (Gaseous) month of November-
2022 at DPA and Vadinar sampling location
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2.3 Observations and Conclusion

During the monitoring period, the overall Ambient Air Quality of the port area was found
within permissible levels for various gaseous pollutants. However, Total Suspended
Particulate matter as TSPM, Particulate matter as PM1o and PM25s was found to exceed the
limits at locations at all ambient air sampling location.

The concentration of PM1o and PM. s were slightly exceeded at Gopalpuri and Tuna Port.

The mean concentration of PM1oand PM:.s were slightly exceeded at Admin building
Vadinar & at Signal building Vadinar was very close to the standard limit.
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4.1 Meteorological Data

Automatic Weather station (ID KAZPHOEN424) have been installed in Seva Sadan-3 at the
Deendayal Port which records the data on Temperature (°C), Relative Humidity (%),Wind
speed (m/s),Wind Direction (°), Solar radiation (w/m?) and Rainfall mm.

Meteorological factors play an important role 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. Effects of pollution on

receptors animate and inanimate depends on atmospheric condition.
Temperature

At Deendayal Port, the day time temperature was found range 21.1-32.9°C. The average day
time temperature was 27.92°C. The night time temperature was range from 20.0-29.7°C. The

mean night time temperature recorded was 25.47 °C.
Solar Radiation

The mean Solar Radiation in November month was 167.27 w/m2. The maximum solar
radiation was recorded 759.0 w/m? in 4" November, 2022 and the minimum solar radiation

was recorded 1.80 w/m? in 30" November, 2022.
Rainfall

Rain fall of November month was recorded 0.00 mm.
Relative Humidity

The mean Relative humidity was 69.00 % for the month of November. Maximum Relative

humidity was recorded 99.0 % and minimum Relative humidity was recorded 34.0 %.
Wind Velocity and Wind Direction

Velocity and direction of wind have a significant role in the dispersion of air borne materials
and therefore determines the air quality of the area. The average wind velocity for the entire
month of November was 1.21 m/s. Maximum wind velocity was recorded 10.19 m/s. The

wind direction was mostly North-East.
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4.0 Drinking Water Quality Monitoring

Drinking Water Quality Monitoring was carried out at twenty stations at Kandla, Vadinar &

Township Area of Deendayal Port.

Table No:-10. Drinking Water Sampling Location

Sr. Name of Location Location Code Latitude Longitude
No.

1. Nirman Building DL-1 23°0' 27"N 70° 13'21"E
2. P & C Building DL-2 23°0'33"N 70° 13'20"E
3. North Gate DL-3 23°0'26.97"N 70° 13'21.87"E
4, KPT-Canteen DL-4 23° 2'17.2674"N 70° 13'18.2814"E
5. West Gate DL-5 23°59'40.48"N 70° 12'50.96"E
6. Wharf Area DL-6 22° 59'52.2"N 70° 13'22.95"E
7. Sevasadan-3 DL-7 23°0'22.55"N 70° 13'15.34"E
8. Workshop DL-8 23°0'33.74"N 70° 13'20.05"E
9. Custom Building DL-9 23°1'8.70"N 70°12'52.0"E
10. | Kandla Colony DL-10 23°11'14.9"N 70°12'48.4"E
11. | KPT Hospital DL-11 23°1'5.02"N 70° 12'44.38"E
12. | A.O. Building DL-12 23° 3'42.89"N 70° 8'41.5"E
13. | Gopalpuri School DL-13 23°5'1.03"N 70° 7' 55.42"E
14 | Gopalpuri Guest House DL-14 23° 4'43.14"N 70° 7' 51.92"E
15. | E-Type Quarters DL-15 23° 4' 59.90"N 70° 7' 56.72"E
16. | F-Type Quarters DL-16 23° 4' 38.45"N 70° 8' 8.63"E
17. | Gopalpuri Hospital DL-17 23° 4' 54.09"N 70°8'7.5"E
18. | Tuna Port DL-18 23° 58' 23.06"N 70° 5' 35.6"E
19. | Vadinar Jetty DL-19 22° 25'51.73"N 69° 41' 36.62"E
20. | Vadinar Colony DL-20 22° 30' 26.25"N 69° 39' 45.03"E
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4.1 Drinking Water Monitoring Methodology

Samples for physico-chemical analysis were collected in 2 Carboys and samples for
microbiological parameters were collected in sterilized bottles. These samples were then

analyzed in laboratory for various drinking water parameters at Kandla Lab/Surat.

The Sampling was done as per IS: 3025 Part-1, analysis was done as per IS: 3025/APHA
standard methods and, the analysis results compare with 1S 10500:2012. The water samples
were analyzed for various parameters, viz. Color , Odor, Turbidity , Conductivity , pH ,
Chlorides , TDS, Total Hardness, Iron , Sulphate, Salinity , DO, BOD, Na, K, Ca, Mg, F,
NO3z, NO2, Mn, Cr-6, Cu, Cd, As, Hg, Pb, Zn, Bacterial Count (CFU) .

4.2 Results

The Drinking Water Quality monitoring data for 20 stations are given in below from table
No. 11 to Table No. 17
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Table 11: Drinking Water Quality Monitoring Parameters for Nirman Building, P & C
Building and Main Gate (North) at Kandla.

Acceptable Permissible Limits in
Sr. . Nirman P&C Main Gate | Limits as per IS the absence of
No. | Farameter Unit | Blilding1 | Building | North 10500 :2012 | Alternate Source as
2012 per IS 10500 : 2012
1 | pH - 7.35 7.33 7.41 7.35 6.5t08.5
o | Total Dissolved mg/| 690 670 670 690 2000
Solids
3 | Turbidity NTU 0 1 1 0 5
4 | Odor - Odorless Odorless Odorless Agreeable Agreeable
5 | Color - Colorless Colorless Colorless 5 15
6 | Conductivity ps/cm 1229 1194 1211 NS* NS*
Biochemical BQL BQL BQL
7 Oxygen mg/I NS* NS*
8 Chloride as Cl mg/l 576.28 355.79 340.76 250 1000
g |CaascCa mg/I 43.29 41.68 39.28 75 200
10 | Mg as Mg mg/I 58.8060 57.3480 56.3760 30 100
11 | Total Hardness mg/| 350 340 330 200 600
12 | Ironas Fe mg/l BQL BQL BQL 0.3 No Relaxation
13 | Fluorides as F mg/| 0.35 0.37 0.31 1 15
14 Sulphate as SO4 mg/l 35.80 30.20 28.30 200 400
15 | Nitrite as NO2 mg/| BQL BQL BQL NS* NS*
16 Nitrate as NO3 mg/| 12.70 16.70 15.50 45 No Relaxation
17 | Salinity %o 1.04 0.64 0.62 NS* NS*
18 | Sodium as Na mg/| 204.00 180.00 192.00 NS* NS*
19 | Potassiumas K mg/I 3.22 3.15 3.18 NS* NS*
20 | Manganese mg/| BQL BQL BQL 0.1 0.3
21 Hexavalent ma/l BQL BQL BQL NS* NS*
Chromium g
22 | Copper mg/I BQL BQL BQL 0.05 1.5
23 | Cadmium mg/I BQOL BQOL BQL 0.003 NS*
24 | Arsenic mg/| BQL BQL BQL 0.01 0.05
o5 | Mercury mg/| BQL BQOL BQOL 0.001 NS*
26 | Lead mg/| BQL BQL BQL 0.01 NS*
27 | Zinc mg/I BQL BQL BQL 5 15
28 Bacterial Count | CFU/10 Absent Absent Absent Absent Absent
Oml

*NS: Not Specified
BQL- Below Quantification Limit, (BOD-2.0 mg/l, Fe- 0.009 mg/l, Mn- 0.01 mg/l, Cr*¢- 0.03 mg/Il, Cu- 0.004 mg/l, Cd- 0.003
mg/l, As- 0.003mg/Il, Hg- 0.001 mg/Il, Pb- 0.006mg/I, Zinc- 0.021 mg/l).
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Table 12: Drinking Water Quality Monitoring Parameters for Canteen, West Gate — | & Wharf

Area at Kandla

Acceptable | Permissible Limits in
| e | une | camen | Q| A Uit | pesberceof
10500 : per 1S 10500 : 2012
1 | pH - 7.48 7.52 7.36 7.48 6.5t08.5
5 'é’glt?c:SDissolved mgl 640 650 680 640 2000
3 | Turbidity NTU 0 1 0 0 5
4 | Odor - Odorless | Odorless | Odorless Agreeable Agreeable
5 | Color - Colorless | Colorless | Colorless 5 15
6 | Conductivity ps/cm 1166 1152 1196 NS* NS*
7 Biochemical mg/| BQL BQL BQL NS* NS*
Oxygen Demand
g | Chloride as ClI mg/| 335.75 360.80 350.78 250 1000
g |CaasCa mg/I 40.88 38.48 40.08 75 200
10 | Mgas Mg mg/I 62.6940 | 66.5820 53.4600 30 100
11 | Total Hardness mg/| 360 370 320 200 600
12 | lronas Fe mg/l BQL BQL BQL 0.3 No Relaxation
13 | Fluorides as F mg/| 0.32 0.30 0.35 1 15
14 | Sulphate as SO4 mg/l 31.20 28.30 26.00 200 400
15 | Nitrite as NO mg/| BQL BQL BQL NS* NS*
16 | Nitrate as NO3 mg/| 6.60 11.40 5.80 45 No Relaxation
17 | Salinity %0 0.61 0.65 0.63 NS* NS*
18 | Sodium as Na mg/| 202.00 200.00 - NS* NS*
19 | Potassiumas K mg/| 3.38 3.48 3.16 NS* NS*
20 | Manganese mg/| BQL BQL BQL 0.1 0.3
21 E'ﬁ)r‘g;’ﬁl'f;t mg/| BQL BQL BQL NS* NS*
22 | Copper mg/I BQL BQL BQL 0.05 1.5
23 | Cadmium mg/| BQL BQL BQL 0.003 NS*
24 | Arsenic mg/I BQL BQL BQL 0.01 0.05
25 | Mercury mg/| BQL BQL BQL 0.001 NS*
26 | Lead mg/| BQL BQL BQL 0.01 NS*
27 | Zinc mg/I BQL BQL BQL 5 15
og | Bacterial Count | ~riy100m) | Absent Absent Absent Absent Absent

*NS: Not Specified,

BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/l, Fe-0.009 mg/l,Mn- 0.01 mg/l, Cr+6- 0.03 mg/l, Cu-0.004 mg/I,
Cd-0.003 mg/l, As-0.003mg/l, Hg-0.001 mg/l, Pb-0.006mg/l, Zinc-0.021 mg/l).
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Table 13: Drinking Water Quality Monitoring Parameters for Sewa sadan-3, Workshop | and
Custom Building at Kandla

Affri?éagée P_ermissible Limits
o paramer || SR worop | S| s | e s of
2012 ' per 1S 10500 : 2012
1 |pH - 7.45 7.38 7.29 6.5t08.5 6.5t08.5
2 gglti""JSD'SSO'VEd mg/l 700 670 910 500 2000
3 | Turbidity NTU 0 1 1 1 5
4 | Odor - Odorless Odorless Odorless Agreeable Agreeable
5 | Color - Colorless Colorless Colorless 5 15
6 | Conductivity ps/cm 1213 1164 1564 NS* NS*
7 Biochemical mg/I BQL BQL BQL NS* NS*
g | Chloride as ClI mg/| 365.81 370.82 340.76 250 1000
g | CaasCa mg/| 42.48 37.68 39.28 75 200
10 | Mgas Mg mg/| 59.2920 59.7780 53.9460 30 100
11 | Total Hardness mg/| 350 340 320 200 600
12 | IronasFe mg/| BQL BQL BQL 0.3 No Relaxation
13 | Fluorides as F mg/| 0.41 0.30 0.35 1 15
14 Sulphate as SO4 mg/l 24.90 34.20 27.2 200 400
15 | Nitrite as NO: mg/ BQL BQL BQL NS* NS*
16 | Nitrate as NOs mg/| 6.90 3.90 11.00 45 No Relaxation
17 | Salinity %0 0.66 0.67 0.62 NS* NS*
18 | Sodium as Na mg/| - - - NS* NS*
19 | Potassium as K mg/| 3.26 4.03 3.29 NS* NS*
20 | Manganese mg/I BQL BQL BQL 0.1 0.3
21 E'ﬁ)r‘g;’ﬁl'f;t mg/l BQL BQL BQL NS* NS*
22 | Copper mg/I BQL BOL BQL 0.05 1.5
23 | Cadmium mg/| BQL BQL BQL 0.003 NS*
24 | Arsenic mg/| BQL BQL BQL 0.01 0.05
25 | Mercury mg/I BQL BQL BQL 0.001 NS*
26 | Lead mg/| BQL BQL BQL 0.01 NS*
27 | Zinc mg/| BQL BQL BQL 5 15
pg | Bacterial Count | cpyyqom | AbSeNt Absent Absent Absent Absent

*NS: Not Specified,
BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/l, Fe-0.009 mg/I, Mn- 0.01 mg/l, Cr+6- 0.03 mg/l, Cu-0.004 mg/I,
Cd-0.003 mg/l, As-0.003mg/l, Hg-0.001 mg/l, Pb-0.006mg/l, Zinc-0.021 mg/l).
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Table 14: Drinking Water Quality Monitoring Parameters for Port Colony Kandla, Hospital Kandla and

A.O. Building at Gandhidham.

Acceptable P_er_mis_sibLe
l?lg. Parameter Unit CIZ?or;y ifr? é‘izl Blﬁ Ig)m g L;Etfsas L;g:;?w::z f)fe
Kandla 10500 : Alternate Source
2012 as per 1S 10500 :
1 |pH - 7.39 7.31 .24 6.5t08.5 6.5t08.5
9 'é’glt?dlsDissolved mg/l 760 710 1060 500 2000
3 | Turbidity NTU 1 0 0 1 5
4 | Odor - Odorless Odorless Odorless Agreeable Agreeable
5 | Color - Colorless Colorless Colorless 5 15
6 | Conductivity ps/cm 1328 1251 1821 NS* NS*
7 Biochemical mg/I BOL BOL BOL NS* NS*
g | Chloride as ClI mg/| 335.75 345.77 365.81 250 1000
g | CaasCa mg/| 41.68 42.48 40.88 75 200
10 | Mg as Mg mg/I 50.0580 54.4320 62.6940 30 100
11 | Total Hardness mg/| 310 330 360 200 600
12 | IronasFe mg/| BQL BQL BQL 0.3 No Relaxation
13 | Fluorides as F mg/| 0.35 0.32 0.46 1 15
14 | Sulphate as SO, mg/ 28.10 24.50 24.50 200 400
15 | Nitrite as NO; mg/| BQL BQL BQL NS* NS*
16 | Nitrate as NOs mg/| 20.20 7.40 15.60 45 No Relaxation
17 | Salinity %0 0.61 0.62 0.66 NS* NS*
18 | Sodium as Na mg/| 192.80 193.60 194.50 NS* NS*
19 | Potassiumas K mg/| 4.13 4.18 3.26 NS* NS*
20 | Manganese mg/| BQL BQL BQL 0.1 0.3
21 Hexava}lent mg/l BQL BQL BQL NS* NS*
Chrominm
22 | Copper mg/l BQL BQL BQL 0.05 1.5
23 | Cadmium mg/| BQL BQL BQL 0.003 NS*
24 | Arsenic mg/| BQL BQL BQL 0.01 0.05
25 | Mercury mg/l BQL BQL BQL 0.001 NS*
26 | Lead mg/| BQL BQL BQL 0.01 NS*
27 | Zinc mg/| BQL BQL BQL 5 15
og | Bacterial Count | ~r/100ml Absent Absent Absent Absent Absent

*NS: Not Specified,
BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/l, Fe-0.009 mg/l,Mn- 0.01 mg/l, Cr+6- 0.03 mg/l, Cu-0.004 mg/I,

Cd-0.003 mg/l, As-0.003mg/l, Hg-0.001 mg/l, Pb-0.006mg/l, Zinc-0.021 mg/l).
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Table 15: Drinking Water Quality Monitoring Parameters for School Gopalpuri, Guest House)
and E - Type Quarter at Gopalpuri, Gandhidham

Permissible
our ALC::r(:]?tg ag;e Limits in the
Sr. : Gopalpuri E - Type absence of
No. Parameter Unit School Guest House Quarter 1%e5rolos. Alternate
2012 ' Source as per
IS 10500 : 2012
1 |PH - 7.3 7.24 7.26 6.5t08.5 6.5t08.5
5 gglt?dllessolved mg/l 830 950 1030 500 2000
3 Turbidity NTU 1 1 0 1 5
4 | Odor - Odorless Odorless Odorless Agreeable Agreeable
5 | Color - Colorless Colorless Colorless 5 15
6 | Conductivity ps/cm 1435 1638 1769 NS* NS*
7 g;orggﬁr;mal Oxygen mg/| BQL BQL BOL NS* NS*
g | Chloride as CI mg/I 355.79 350.78 340.76 250 1000
g | CaasCa mg/| 39.28 43.29 39.28 75 200
10 | Mgas Mg mg/l 61.2360 61.2360 51.5160 30 100
11 | Total Hardness mg/I 350 360 310 200 600
12 | IronasFe mg/l BQL BQL BQL 0.3 No Relaxation
13 | Fluorides as F mg/I 0.45 0.42 0.47 1 15
14 Sulphate as SO4 mg/l 24.90 26.00 30.20 200 400
15 | Nitrite as NO mg/| BQL BQL BQL NS* NS*
17 | Salinity %o 0.64 0.63 0.62 NS* NS*
18 | Sodiumas Na mg/I 199.00 193.80 193.00 NS* NS*
19 | Potassium as K mg/I 3.90 3.26 3.18 NS* NS*
20 | Manganese mg/I BOL BOL BOL 0.1 0.3
21 E'ﬁ)r‘gr‘ﬁl'f;t mg/| BQL BQL BQL NS* NS*
22 | Copper mg/I BQL BQL BQL 0.05 1.5
23 | Cadmium mg/l BOL BQL BOL 0.003 NS*
24 | Arsenic mg/I BQL BOL BQL 0.01 0.05
25 | Mercury mg/l BQOL BOL BQOL 0.001 NS*
26 | Lead mg/I BQL BQL BQL 0.01 NS*
27 | Zinc mg/l BQL BOL BQOL 5 15
28 Bacterial Count CFLri]/Iloo Absent Absent Absent Absent Absent

*NS: Not Specified,

BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/l, Fe-0.009 mg/l,Mn- 0.01 mg/l, Cr+6- 0.03 mg/l, Cu-0.004 mg/I,

Cd-0.003 mg/l, As-0.003mg/l, Hg-0.001 mg/l, Pb-0.006mg/l, Zinc-0.021 mg/l).
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Table 16: Drinking Water Quality Monitoring Parameters for F-Type Quarter, Hospital
Gopalpuri and Tuna Port.

Affri?éagée Permissible Limits
Sr. Parameter Unit F-Type Hospital | Tuna Port per IS in the absence of
No. Quarter Gopalpuri 10500 - Alternate Source as
2012 per IS 10500 : 2012
1 |PH - 7.28 7.42 7.51 6.5t08.5 6.5t08.5
Total Dissolved 1050 990 600
2 Solids mg/I 500 2000
3 Turbidity NTU 1 1 - 1 5
4 | Odor - Odorless Odorless Odorless | Agreeable Agreeable
5 | Color - Colorless Colorless Colorless 5 15
6 | Conductivity ps/cm 1796 1700 1044 NS* NS*
Biochemical BQL BQL BQL
! Oxygen Demand mg/l NS* NS*
8 | Chloride as ClI mg/I 345.77 360.80 380.85 250 1000
9 | CaasCa mg/I 38.48 40.88 32.87 75 200
10 | Mg as Mg mg/I 61.7220 62.6940 72.41 30 100
11 | Total Hardness mg/I 350 360 380 200 600
12 | Ironas Fe mg/I BQL BQL BQL 0.3 No Relaxation
13 | Fluorides as F mg/l 0.42 0.45 0.43 1 15
14 | Sulphate as SO4 mg/I 26.00 26.10 24.50 200 400
16 Nitrate as NO3 mgll 10.30 6.80 3.00 45 No Relaxation
17 | Salinity %o 0.62 0.65 0.69 NS* NS*
18 | Sodiumas Na mg/l 201.00 201.00 193.60 NS* NS*
19 | Potassiumas K mg/l 3.15 3.16 3.21 NS* NS*
o0 | Manganese mg/l BQL BQL BQL 0.1 0.3
Hexavalent BQL BQL BQOL
21 Chromium mg/I NS* NS*
22 | Copper mg/l BQL BQL BQL 0.05 15
27 Zinc mg/| BQL BQL BQL 5 15
28 Bacterial Count CEU/100ml Absent Absent Absent Absent Absent

*NS: Not Specified, BQL- Below Quantification Limit, (Nitrite - 0.05 mg/I,BOD-2.0 mg/l, Fe-0.009 mg/l,Mn- 0.01 mg/l, Cr+6-
0.03 mg/l, Cu-0.004 mg/I, Cd-0.003 mg/l, As-0.003mg/l, Hg-0.001 mg/l, Pb-0.006mg/l, Zinc-0.021 mg/l).
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Table 17: Drinking Water Quality Monitoring Parameters for Vadinar Jetty and Port Colony at

Vadinar.
. Acceptable Permissible Limits in
’3;‘ Parameter Unit ngipyar Pci;;(;:iﬂ:)rny Limits as the absence of Alternate
' per IS 10500 | Source as per 1S 10500 :
: 2012 2012
1 |pH - 7.4 7.43 6.5t08.5 6.5t08.5
2 | Lo Dissolved mg/! 320 300 500 2000
3 | Turbidity NTU 0.00 1.00 1 5
4 | Odor - Odorless Odorless Agreeable Agreeable
5 | Color - Colorless Colorless 5 15
6 | Conductivity ps/cm 570 300 NS* NS*
! g;?;;;:n [I)C:rlnand mg/l ok oak NS* NS*
Chloride as Cl mg/| 160.36 140.31 250 1000
9 |CaasCa mg/| 36.87 34.47 75 200
10 | Mgas Mg mg/I 43.25 52.00 30 100
11 | Total Hardness mg/| 270 300 200 600
12 | Ironas Fe mg/| BQL BQL 0.3 No Relaxation
13 | Fluorides as F mg/| 0.25 0.22 1 15
14 | Sulphate as SO4 mg/I 0.75 0.24 200 400
15 | Nitrite as NO; mg/I BQL BQL NS* NS*
16 | Nitrate as NOs mg/| 15.60 12.70 45 No Relaxation
17 | Salinity %0 0.29 0.25 NS* NS*
18 | Sodium as Na mg/| 191.6 192.0 NS* NS*
19 | Potassium as K mg/| BQL BQL NS* NS*
20 | Manganese mg/I BOQL BQL 0.1 0.3
21 Hexava}lent mg/I BQL BQL NS* NS*
Chromium
22 | Copper mg/I BQL BQL 0.05 1.5
23 | Cadmium mg/| BQL BQL 0.003 NS*
24 | Arsenic mg/| BQL BQL 0.01 0.05
25 | Mercury mg/I BQL BQL 0.001 NS*
26 | Lead mg/ BQL BQL 0.01 NS*
27 | Zinc mg/| BQL BQL 5 15
28 | Bacterial Count CFU/100ml Absent Absent Absent Absent

*NS: Not Specified,

BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/l, Fe-0.009 mg/l,Mn- 0.01 mg/l, Cr+6- 0.03 mg/l, Cu-0.004 mg/I,
Cd-0.003 mg/l, As-0.003mg/l, Hg-0.001 mg/l, Pb-0.006mg/l, Zinc-0.021 mg/l).
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4.3  Results & Discussion

The colour of all drinking water samples was found Colourless and odour of the samples also
agreeable. All parameters were found within the specified limit as per the Drinking water
Standard.

pH

The pH is measure of the intensity of acidity or alkalinity and the concentration of hydrogen
ion in water. At DPA Site the pH values for drinking water samples ranged from 7.24-7.52
and mean value was 7.36 while at VVadinar pH ranged from 7.40-7.43 and mean value was
7.42. All the sampling points showed pH values within the prescribed limit by Indian
Standards.

Turbidity
The selected drinking water sample location turbidity range from 0-1NTU at all location of
DPA and Vadinar in month of November. The Turbidity values were within the permissible

limit at all sampling location prescribed limit by Indian standards.

Total Dissolved Solids (TDS)

Water has the ability to dissolve a wide range of inorganic and some organic minerals or salts

such as potassium, calcium, sodium, bicarbonates, chlorides, magnesium, sulfates etc.

TDS values at DPA varied between 600-1060 mg/l. The average TDS value was found 792
mg/l. The minimum value for TDS was 600 mg/l at Hospital Gopalpuri and maximum was
980 mg/l at Tuna Port while at Vadinar TDS ranged from 280-300 mg/l and mean was 290.0
mg/l. The TDS values were within the permissible limit at all sampling location prescribed

limit by Indian standards.
Conductivity

Electrical Conductivity is the ability of a solution to transfer (conduct) electric current.
Conductivity is used to measure the concentration of dissolved solids which have been
ionized in a polar solution such as water. The conductivity in the samples collected during
the month of November DPA ranged from 1044.0 pus/cm at Tuna Port t01821.0 pus/cm at A.O.
Building and mean value was 1381.72 ps/cm while at Vadinar ranged from 300-570 ps/cm

and mean was 435 ps/cm.
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BOD
BOD value in the studied area of DPA and Vadinar was found Below Quantification Limit
(<2.0 mg/l). IS 10500:2012 does not show any standard values for BOD in drinking water.

Chlorides

Excessive chloride concentration increase rates of corrosion of metals in the distribution
system. This can lead to increased concentration of metals in the supply. The Chloride value
in the studied area of DPA ranged from 335.75-576.28 mg/l. The mean value was 365.53
mg/l. The minimum chloride was 335.75 mg/l at Port colony and maximum was 576.28 mg/I
at Nirmal Building while at VVadinar location chloride ranged from 140.31-160.36 mg/l and
mean was 150.33 mg/l. The Chloride was found within the Permissible limit of the Drinking
Water Standard.

Calcium

Calcium is most abundant element on the earth crust and is very important for human cell
physiology and bones. About 95% calcium in human body stored in bones and teeth. The
high deficiency of calcium in humans may caused rickets, poor blood clotting, bones fracture

etc. and the exceeding limit of calcium produced cardiovascular diseases.

The Calcium value in the studied area of DPA ranged from 32.87-43.29 mg/l. The mean
value was 40.12 mg/l. The minimum calcium was 32.87 mg/I at Tuna Port and maximum was
43.29 mg/l at Gopalpuri Hospital while at Vadinar location Calcium ranged from 34.47-36.87
and mean was 35.67 mg/l. All the locations had calcium within the prescribed limits of 75-
200 mg/L.

Magnesium

The magnesium value in the studied area of DPA ranged from 50.06-72.41 mg/l. The mean
value was 59.24 mg/l. The minimum magnesium was 50.06 mg/l at Port Colony and
maximum was 74.41 mg/l at Tuna Port while at Vadinar location magnesium ranged from
43.25-52.00 and mean was 47.61 mg/l. All the locations had magnesium within the
prescribed limits of 30-100 mg/L.

Total Hardness

Total Hardness value in the studied area of DPA ranged from 310.0 mg/l at Port Colony to
380.0 mg/l at Tuna Port and mean value was 343.89 mg/l while at Vadinar location total
hardness ranged from 270.0-300.00 mg/l and mean was 285.0 mg/l. The values of total
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hardness were found within the Permissible limit of the Drinking Water Standard (200-600
mg/L). These results clear, that hardness of water is according to the IS standards and it is not
harmful for local inhabitants.

lron

Iron values in the studied area of DPA & Vadinar were Below Quantification Limit (0.009

mg/l) and hence well below the permissible limit as per Indian Standards are 0.3 mg/L.
Fluoride

Fluoride value in the studied area of DPA varied between 0.3-0.47 mg/l and mean was 0.38
mg/l. The minimum value was 0.3 mg/ at West gate workshop and maximum was 0.47 mg/|
at E-Type and mean was 0.38 mg/l while at Vadinar location fluoride ranged from 0.22-0.25
mg/l and mean was 0.24 mg/l. The Fluoride values were well below the permissible limit as
per Indian Standards is 1.0-1.5 mg/L. Moderate amounts lead to dental effects, but long-term
ingestion of large amounts can lead to potentially severe skeletal problems.

Sulphate

Sulphate value in the studied area of DPA varied between 24.5-35.8 mg/l and mean was
27.83 mg/l. The minimum value was 24.5 mg/ at A.O. Building, Hospital Kandla and Tuna
Port and maximum was 35.8 mg/l at Nirmal Building while at Vadinar location Sulphate
ranged from 0.24-0.75 mg/l and mean was 0.50 mg/l. All the sampling points showed
Sulphate values within the prescribed limits by Indian Standards (200-400 mg/L). Sulphate

content in drinking water exceeding the 400 mg/L imparts bitter taste.
Nitrites (NO2) and Nitrates (NO3)

The all values of Nitrite were found BQL (<0.05 mg/l) and Nitrate were well within the

permissible limit of the Drinking water Standard.

Salinity

Salinity in drinking water in the present samples collected at DPA ranged from 0.61 %, at
Canteen to 1.04 %o at Nirmal Building and average salinity was 0.66 %o while at VVadinar
sampling location salinity ranged from 0.25-0.29 %.. There are no prescribed Indian

standards for salinity in Drinking water.
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Sodium and Potassium Salts

Sodium values in the samples collected at DPA ranged from 180 - 204 mg/l and average was
195.74 mg/l while at Vadinar sodium ranged from 191.6- 192.0 mg/l and average was191.8
mg/l . Potassium salts ranged at DPA ranged from 3.15 to 4.18 mg/l while average was 3.42
mg/l while at Vadinar sampling locations potassium were BQL (<2.0 mg/l). There are no
prescribed limits of Sodium and Potassium in Indian standards for Drinking water.

Heavy Metals in Drinking Water

In the present study period drinking water samples were analyzed for Mn, Cr, Cu, Cd, As,
Hg, Pb and Zn. All these heavy metals were well Below the Quantification limits prescribed
by the Indian Standards.

Bacteriological Study
Analysis of the bacteriological parameter (E-coli and total coliform) at all location shows that
Bacteria were not detectable. This shows that drinking water samples were safe for human

consumption as per tested parameters.

4.4 Conclusions

These results were compared with permissible limits as prescribed in 1S 10500:2012 —
Drinking Water Specification. It was seen from the analysis data that during the study period
at selected sampling location the water was safe for human consumption as per analyzed

parameters at all drinking water monitoring stations.
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CHAPTER-5

NOISE MONITORING

DCPL/DPA/21-22/31- November-2022

Detox Corporation Pvt.Ltd.Surat 49



Environmental Monitoring Report of Deendayal Port Authority, November - 2022

5.0 Noise Level Monitoring

Noise sources in port operations include cargo handling, vehicular traffic, and loading /
unloading containers and ships. Noise Monitoring was done at 13 stations at Kandla, Vadinar
and Township area.

5.1 Method of Monitoring

Sampling was done at all stations for 24 hour period. Data was recorded using automated
sound level meter. The intensity of sound was measured in sound pressure level (SPL) and
common unit of measurement is decibel (dB).

5.2 Results

Table 18: Noise Monitoring data for ten locations of Deendayal Port and three locations
of Vadinar Port

Sr.

Location
No. Level (SPL) in dB(A) Level (SPL) in dB(A)
Sampling Time 6:00 am to 10:00 PM 10:00PM to 6:00 AM
1 Marine Bhavan 60.8 51.9
2 Nirman Building 1 69.9 52.0
3 Tuna Port 53.2 45.4
4 Main Gate North 63.3 51.9
5 West Gate | 67.7 58.1
6 Canteen Area 68.2 51.2
7 Main Road 66.3 52.2
8 ATM Building 69.1 51.1
9 Wharf Area /Jetty Area 70.4 61.7
10 | Port & Custom Office 54.7 50.2
Vadinar Port
11 | Entrance Gate of VVadinar Port 55.0 53.5
12 | Nr. Port Colony, Vadinar 60.6 57.6
13 | Nr. Vadinar Jetty 52.5 51.0
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5.3 Conclusions

Transportation systems are the main source of noise pollution in urban areas. Construction of
buildings, highways, and roads cause a lot of noise, due to the usage of air compressors,
bulldozers, loaders, dump trucks, and pavement breakers. Noise sources in port operations
include cargo handling, vehicular traffic, and loading / unloading containers and ships.

Noise sources in port operations include cargo handling, vehicular traffic, and loading /
unloading containers and ships. The Day Time Noise Level (SPL) in all 10 locations at
Deendayal Port Authority ranged from 53.2 dB(A) to 70.4 dB(A) while at Vadinar port 3
location ranged from 52.5 dB(A) to 60.6 dB(A) which was within the permissible limits of
75 dB(A) for the industrial area for the daytime. The Night Time Average Noise Level (SPL)
in all locations of Deendayal Port Authority ranged from 45.4 dB to 61.7 dB(A) while at
Vadinar port ranged from 52.5 dB (A) to 60.6 dB(A) which was within the permissible
limits of 70 dB(A) for the industrial area for the night time.
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SOIL MONITORING
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6.0 Soil Monitoring

Sampling and analysis of soil samples were undertaken at six locations within the study area
(Deendayal Port and Vadinar Port) as a part of EMP. The soil sampling locations are initially decided
based on the locations as provided in the tender document of the Deendayal Port.

Table No.:-19. Soil Sampling Location

Sr. No.

Name of Location Location Latitude Longitude Remarks
Code
1. Tuna Port SL-1 22°58'10.18"N 70°6'3.7"E Near main gate of
Port

2. IFFCO Plant SL-2 23° 26'8.37"N 70° 13'4.4"E 10 m away from
main gate

3. Khori creek SL-3 22°58'10.18"N 70°6'3.7"E Sand from creek
after tide

4, Nakti Creek SL-4 23°2'1.10"N 70°9'33.6"E

5. DPA admin site SL-5 22° 26' 30.9"N 69° 40' 37.03"E Vadinar

6. DPA colony SL-6 22°23'57.09"N | 69°42'49.42"E

6.1 Methodology

The soil samples were collected in the month of November 2022. The samples collected from the all
locations are homogeneous representative of each location. At random locations were identified at
each location and soil was dug from 30 cm below the surface. It was uniformly mixed before
homogenizing the soil samples. The samples were filled in polythene bags, labeled in the field with
number and site name and sent to laboratory for analysis.
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6.2 Results

Table-20: Chemical Characteristics of Soil in the Study Area for Tuna port, IFFCO, Khori Creek,
Nakti Creek, DPA admin site, DPA colony.

Station Name
SL1 SL2 SL3 SL4 SL5 SL6
Sr. No. [Parameter | Unit Khori Nakti DPA
Tuna Port | IFFCO Plant | Creek Creek |Admin Site| DPA Colony
Near main | 10 m awefly Sand from creek after Vadinar
gate of Port | from main tide
Sand Sand Sand
1 [Texture Sandy Loam | Sandy Loam Loan)wl Loan)wl Loarr): Sandy Loam
2 pH - 7.79 7.80 7.54 7.58 8.14 7.54
3 Electrical ps/cm 35000.0 36100.0 26,820.00 | 12,700.0 155.0 594.0
Conductivity
4 Phosphorus | mg/kg 10.3 10.5 9.19 8.49 6.00 4.80
5 Moisture % 15.9 20.3 20.90 3.50 7.20 10.10
6 Total % 4.04 1.7 3.64 7.80 2.30 2.00
Oraanic
7 Alkalinity mo/kg 900.0 1000.0 800.0 500.0 800.0 600.0
8 Total % BQL BQL BQL BQL BQL BQL
Nitrogen
9 Sulphate mo/kg 820.00 982.00 1,080.00 | 810.00 30.0 70.0
10  |Chloride mo/kg 15598.0 14275.0 12,600.00 | 2,950.00 | 140.00 525.00
11  |Calcium mo/kg 2,605.00 2,505.00 31,600.00 | 3,086.00 | 1,729.00 | 1,849.00
12 Sodium mo/kg 5657 7136.0 7,649.00 | 4,675.00 33.02 116.90
13 |Potassium mo/kg 552 694 708.00 437.00 44.60 44.52
14  |Copper as mo/kg 27.4 15.5 30.50 14.50 54.10 31.60
Cu
15 |LeadasPb mo/kg 7.4 7.4 9.50 6.30 74.10 75.30
16  |Nickelas Ni | mg/kg 39.40 32.70 44.40 27.20 30.30 32.00
17  |Zinc as Zn mg/kg 62.4 77.40 79.20 56.50 50.60 86.00
18 |Cadmiumas | mg/kg BQL BQL BQL BQL BQL BQL
Cd
BQL- Below Quantification Limit, ( TN: 0.001%, Cd: 1.0mg/kg)
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6.3 Discussion

® DPA Kandla soil sampling data shows that value of pH ranges from 7.54 at Khori Creek to 7.80
at IFFCO Plant while the average value was 7.68. At Vadinar sampling location pH were 7.54 at
DPA colony and 8.14 at DPA Admin Site.

® The Electrical Conductivity of DPA Kandla soil sample ranged from 12700.0 ps/cm at Nakti
Creek (Sand from creek after tide) to 36100 ps/cm at IIFCO Plant and mean was 27655 ps/cm
while Vadinar soil sampling location conductivity were 155 ps/cm at DPA Admin Site and 594
ps/cm at DPA Colony site.

® Total organic Carbon of DPA Kandla soil sample ranged from 1.7 % at IFFCO Plant to 7.80 % at
Nakti Creek (Sand from creek after tide) and mean was 4.30 % while Vadinar soil sample were
2.0 % at DPA Colony and 2.30 % at DPA admin Site.

® The concentration of Phosphorus in the soil samples of DPA Kandla varies from 8.49 mg/kg at
Nakti Creek (Sand from creek after tide) and 10.5 mg/kg at IIFCO Plant and mean was 9.62
mg/kg while the Vadinar soil sample for Phosphorus were 4.80 mg/kg at DPA Colony and 6.00
mg/kg at DPA Admin Site.

® Chloride in soil sample of DPA ranged from 2950.00 mg/kg at Nakti Creek (Sand from creek
after tide) to 15598 mg/kg at Tuna Port and mean was11356 mg/kg while Vadinar soil sample
were 140 mg/kg at DPA admin and 525 mg/kg at DPA Colony.

® The Concentration of Potassium in the soil samples of DPA Kandla ranged from 437 mg/kg at
Nakti creek and 708 mg/kg at Khori Creek and mean was 597.75 mg/kg while the Vadinar soil
sample for Potassium were 44.52 mg/kg at DPA Colony Site and 44.60 mg/kg at DPA Admin
Site.

® The concentration of Sodium in the soil samples of DPA Kandla ranged from 4675.0 mg/kg at
Nakti creek and 7649.0 mg/kg at Khori Creek and mean was 6279 mg/kg while the Vadinar soil
sample for Sodium were 33.00 mg/kg at DPA Admin Site and 117 mg/kg at DPA Colony.

These differences in NPK in soil at different locations are due to the dissimilar nature of soil at each
of the locations. Samples SL3 & SL4 (Khori Creek & Nakti Creek) were coastal soil; where as other
locations are inland locations and have different chemical properties.

Heavy Metals in the Soil

Traces of Copper, Lead, Nickel and Zinc were observed in the soil samples collected from all the four
locations of Deendayal Port Authority Kandla and two locations of Vadinar Port. Cadmium metal was
below detection limit in the Soil.

6.4 Conclusion

The soils of Deendayal Port Authority Kandla and Vadinar Port appears to be neutral to basic with
varying levels of Chloride, Sulphate, NPK and Calcium. As the nature of soil at different locations are
different with respect to its proximity to the sea, the samples showed high degree of variations in their
chemical properties.
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SEWAGE TREATMENT PLANT

CHAPTER-7

MONITORING
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7.0 Sewage Treatment Plant Monitoring

This involves safe collection of waste water (spent/used water) from wash areas, bathroom, industrial
units, etc., waste from toilets of various buildings and its conveyance to the treatment plant and final
disposal in conformity with the requirement and guidelines of State Pollution Control Board and other
statutory bodies.

7.1 Methodology for STP Monitoring

To monitor the working efficiency of Sewage Treatment Plant (STP), STP Inlet and Outlet Samples
were collected once a week. Locations selected are namely Gopalpuri Township, Deendayal Port and
Vadinar. Samples were collected in 1 lit. Carboys and were analyzed in laboratory for various
parameters.

A new STP with an improved capacity of 1 MLD is being constructed at Gopalpuri Colony.

Table No. 21. Sewage Treatment Plant

Sr. Location of STP Types of STP Capacity Treated water Utilization

No. Treatment

1. Gopalpuri Township MBBR 450 KLD Plantation and Gardening

2. Deendayal Port, MBBR 600 KLD Discharge to marine through pipeline,
Kandla Plantation, Gardening

3. Vadinar Port MBBR 1.5 MLD Plantation and Gardening
Colony
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7.2

Results

Table 22: Sewage Water Monitoring at Kandla STP (1% Week)

Date of Sampling 03.11.2022
Sr. _ Results GPCB
No Parameters unit Prescribed Limit
' DPA STPI/L | DPA STP O/L

1 |pH - 7.55 7.42 6.5-8.5

2 [Total Suspended Solids | mg/I 100.6 46.8 100

3 |Residual Chlorine mg/l - <0.5 -

4 |COD mg/I 80.8 30.3 100

5 |BOD @ 27 °C mg/l 22 11 30

Aeration Tank
6 |MLSS mg/I 14.0
7 |MLVSS % 99.73
Table 23: Sewage Water Monitoring at Kandla STP (2"¢ Week)
Date of Sampling 10.11.2022
Results GPCB
Sr. No. Parameters Unit Prescribed
DPA STP I/L| DPA STP O/L Limit
1 pH - 7.41 7.36 6.5-8.5
2 Total Suspended Solids mg/l 127 52.6 100
3 Residual Chlorine ma/I - <0.5 -
4 COD mg/I 90.9 40.4 100
5 BOD @ 27 °C mg/I 23 11 30
Aeration Tank

6 MLSS mg/I 18.0
7 MLVSS % 85.00

DCPL/DPA/21-22/31- November-2022

Detox Corporation Pvt.Ltd.Surat 58




Environmental Monitoring Report of Deendayal Port Authority, November - 2022

Table 24: Sewage Water Monitoring at Kandla STP (3™ Week)

Date of Sampling 17.11.2022
Results CPCB
Sr. No. Parameters Unit Prescribed
DPA STP | DPA -
Limit
I/IL  |STPOI/L
1 pH - 7.48 7.29 6.5-8.5
2 Total Suspended Solids mg/I 86.4 22.9 100
3 Residual Chlorine mg/I - <0.5 -
4 COoD mg/I 101 50.5 100
5 BOD @ 27 °C mg/| 26 14 30
Aeration Tank
6 MLSS mg/I 20.0
7 MLVSS % 98.0
Table 25: Sewage Water Monitoring at Kandla STP (4™ Week)
Date of Sampling 24.10.2022
Results GPCB
Sr. No. Parameters Unit DPA STP DPA STP PreLsicnr]liktJed
/L O/L
1 pH - 7.41 7.29 6.5-8.5
2 Total Suspended Solids mg/l 164.2 58.7 100
3 Residual Chlorine mg/I - <0.5 -
4 COD mg/I 171.7 30.3 100
5 BOD @ 27 °C mg/I 43 10 30
Aeration Tank
6 MLSS mg/I 20.0
7 MLVSS % 89.0
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Table 26: Sewage Water Monitoring at Gopalpuri STP (1% Week)

Date of Sampling 03.11.2022
Sr. _ Results GPCE
No Parameters unit Prescribed Limit
' DPA STPI/L DPA STP O/L
1 |pH - 1.47 7.31 6.5-85
2 [Total Suspended Solids | mg/l 121.2 61 100
3 |Residual Chlorine mg/l - <0.5 -
4 |COD mg/l 111.1 60.6 100
5 |BOD @ 27 °C mg/l 32 13 30
Aeration Tank
6 |MLSS mg/l 22.0
7 |MLVSS % 97.16
Table 27: Sewage Water Monitoring at Gopalpuri STP (2" Week)
Date of Sampling 10.11.2022
Sr. . Results GPCB
No Parameters unit Prescribed Limit
' DPA STPI/L | DPA STP O/L
1 |pH - 7.35 7.27 6.5-8.5
2 |Total Suspended Solids mg/l 189 67.9 100
3 |Residual Chlorine mg/l -
4 |COD mg/I 141.4 60.6 100
5 |BOD @ 27 °C mg/I 37 15 30
Aeration Tank
6 |MLSS mg/I 16.0
7 |MLVSS % 89.6
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Table 28: Sewage Water Monitoring at Gopalpuri STP (3" Week)

Date of Sampling 17.11.2022
Results GPCB
Sr. No. Parameters Unit . — Prescribed
Gopalpuri | Gopalpuri Limit
STPIL | STPOIL m
1 |pH - 7.41 7.36 6.5-8.5
2 Total Suspended Solids mg/I 127 52.6 100
3 Residual Chlorine mg/I -
4 COD mg/I 90.9 40.4 100
5 |BOD @ 27°C mg/| 23 11 30
Aeration Tank
6 MLSS mg/I 08.0
7 MLVSS % 98.0
Table 29: Sewage Water Monitoring at Gopalpuri STP (4" Week)
Date of Sampling 24.11.2022
Results GPCB
Sr. No. Parameters Unit - —  Prescribed
Gopalpuri STP | Gopalpuri Limit
I/L STP O/L
1 |pH - 7.48 7.28 6.5-8.5
2  [Total Suspended Solids mg/l 110.2 42.1 100
3 |Residual Chlorine mg/I - <0.5 -
4 |COD mg/I 78 40 100
5 |BOD @ 27°C mg/I 24.0 12.0 30
Aeration Tank
6 |MLSS mg/I 18.0
7  |MLVSS % 90.0
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Table 30: Sewage Water Monitoring at Vadinar STP (1% Week)

Date of Samplin

g 03.11.2022

Results GPCB
Sr. No. Parameters Unit Vadinar | Vadinar Pres_crl_bed
STPYL | sTPoOL | Limit

1 pH - 7.35 7.25 6.5-85

2  |Total Suspended Solids mg/I 74.9 39.5 100

3 |Residual Chlorine mg/ . <0.5 )

4 |COD mg/I 101 40.4 100

5 |BOD @ 27°C mg/l 26.0 10.0 30

Table 31: Sewage Water Monitoring at Vadinar STP (2" Week)
Date of Sampling 10.11.2022
Results GPCB
Sr. No. Parameters Unit Prescribed Limit
Vadinar STP I/L | Vadinar STP
Oo/L
1 pH - 7.38 7.21 6.5-8.5
Total Suspended

2 Solids mg/l 69.6 40.3 100
3 Residual Chlorine mg/I ] <05 i
5 BOD @ 27 °C mg/I 32.0 7.0 30
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Table 32: Sewage Water Monitoring at Vadinar STP (3" Week)

Date of Sampling 17.11.2022
Results GPCB
Sr. No. Parameters Unit Prescribed
Vadinar STP I/L |Vadinar O/L Limit
1 pH - 7.51 7.42 6.5-8.5
Total Suspended
2 Solids mg/l 38.6 16.9 100
3 Residual Chlorine mg/l ) <05 -
4 COD mg/I 80.8 20.2 100
5 BOD @ 27 °C mg/I 24.0 12.0 30
Table 33: Sewage Water Monitoring at Vadinar STP (4™ Week)
Date of Sampling 24.11.2022
Results GPCB
Sr. No. Parameters Unit . . Prescribed
Vadinar STP | Vadinar STP .
Limit
I/L O/L
1 pH - 7.61 7.42 6.5-8.5
Total Suspended
2 lsolids Mg/l 76.9 33.3 100
3 Residual Chlorine mg/l - <0.5 -
4 COD mg/l 131.3 20.2 100
5 BOD @ 27 °C mg/| 20.0 8.0 30
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Table No. 34. General Standards for discharge of Environmental Pollutant Part-A

Sr. Parameter Inland Surface | Land Irrigation Marine Coastal
No. Water Areas

1 pH 55.9.0 5.5-9.0 5.5-9.0

5 Total Suspended Solids 100 200 100
' (mg/1)

3 Residual Chlorine (mg/l) 1.0 . 1.0

4. BOD (mg/l) 30 100 100

5. COD (mg/l 250 i 250

Sources:-CPCB

7.3 Results & Discussion

The STP Sample carried out to evaluate the efficiency and performance of the wastewater
treatment plant at Gopalpuri, Kandla and Vadinar STP. The performance of these plants is an
essential parameter to monitor because the treated sewage water is discharged for irrigation
purposes and discharge into marine. Wastewater samples were collected from different unit
operations of the plant i.e, the inlet, aeration tank and the final treated outlet. These samples
were analyzed for various physico-chemical characteristics such as pH, TSS, Residual
Chlorine, COD, BOD, MLSS and MLVS.

The final treated outlet observed pH values were within the allowed range at STP Gopalpuri,
STP Kandla & STP Vadinar ranged from 7.22 -7.35, 7.29-7.42 & 7.21-7.42 respectively. The
wastewater treatment makes it suitable for irrigation. These values are below the allowed
limit of the GPCB.

e The final treated outlet observed Total suspended solid values at Gopalpuri, DPA
Kandla & Vadinar ranged from 27.10-67.90 mg/l, 22.90-58.70 mg/l & 16.60-40.30
mg/l respectively. These values are below the allowed limit of the GPCB.

e The final treated outlet observed Residual Chlorine values were <0.5 at Gopalpuri,
DPA Kandla & Vadinar. These values are below the allowed limit of the CPCB.

e The final treated outlet observed COD values were at Gopalpuri, DPA Kandla &
Vadinar ranged from 40.40-60.60 mg/l, 30.30-50.50 mg/l & 20.20-50.50 mg/I
respectively. These values are below the allowed limit of the CPCB.
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e The main focus of wastewater treatment plants is supposed to reduce the BOD in
the effluent discharged to natural waters. Wastewater treatment plants are
designed to function as bacteria farms, where bacteria are fed oxygen and
organic waste. The final treated outlet observed BOD values were at Gopalpuri,
DPA Kandla & Vadinar ranged from 12.0-16.0 mg/Il, 10.0-14.0 mg/l & 7.0-12.0 mg/|
respectively. These values are below the allowed limit of the GPCB.

7.4 Conclusions:

All parameters for STP outlet are within limit prescribed by CPCB. After the final treatment,
it is found that the treated water is satisfactory.
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6\

CHAPTER-8

MARINE WATER MONITORING
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8.0 Marine Water Monitoring
Marine Water Quality

The Forty Second Amendment to the Constitution in 1976 underscored the importance of ‘green
thinking’. Article 48A enjoins the state to protect and improve the environment and safeguard the
forests and wildlife in the country. Further, Article 51A (g) states that the “fundamental duty of every
citizen is to protect and improve the natural environment including forests, lakes, rivers and wildlife

and to have compassion for living creatures”.

Policy Statement for Abatement of Pollution (1992) has suggested developing relevant legislation and
regulation, fiscal incentives, voluntary agreements and educational programs and information
campaigns. It emphasizes the need for integration by incorporating environmental considerations into
decision making at all levels by adopting frameworks namely, pollution prevention at source,
application of best practicable solution, ensure polluter pays for control of pollution, focus on heavily
polluted areas and river stretches and involve public in decision-making. The National Conservation
Strategy and Policy Statement on Environment and Development, (1992) aimed at “integrating
environmental concerns with developmental imperatives to meet the challenges by redirecting the
thrust of our developmental process so that the basic needs of our people could be fulfilled by making
judicious and sustainable use of natural resources.” The priorities mentioned in this policy document
include the sustainable use of land and water resources, prevention and control of pollution and

preservation of biodiversity.

The National Water Policy, (2002) contains provisions for developing, conserving, sustainable
utilizing and managing this important water resources and need to be governed by national

perspectives.

Sampling Stations

The monitoring of marine environment for the study of biological and ecological parameters was
carried out on 01% & 02" November-2022 in harbor regions of DPA & Vadinar during Neap tide
period of New moon phase of Lunar Cycle. The monitoring of marine environment for the study of
biological and ecological parameters was repeated again on 8" & 9" November-2022 in harbor regions

of DPA & Vadinar during Spring tide period first quarter of Lunar Cycle.

Plankton samples from sub surface layer was collected both during high tide period and low tide
period from 3 water quality monitoring stations of DPA harbor area and two stations in Nakti creek
and one station in Khori creek. The same sampling schedule was repeated during consecutive spring
tide and neap tide in same month. Plankton samples from sub surface layer was collected both during
high tide period and low tide period from 1 water quality monitoring stations near Vadinar jetty area

during spring tide and neap tide in this month. Collected water samples were processed for estimation
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of Chlorophyll- a, Pheophytin- a, qualitative & quantitative evaluation of phytoplankton, qualitative &
quantitative evaluation zooplanktons (density and their population).

Sampling Locations

Offshore monitoring requirement Number of locations

Offshore Installations 3 in Kandla creek

2 in Nakti creek

1 in Khori creek

1 near Vadinar Jetty
1 near 1 SBM
Total Number of locations 8

8.1 Marine Water Quality and Results

Marine water quality of marine waters of Deendayal Port Harbor waters, Khori & Nakti
Creeks and two locations of VVadinar are monitored for various physico-chemical parameters
during spring and neap tide of each month. The results of marine water quality from table no
35 to 42. During low tide DPA-6 Nakti-11 location monitoring was not possible due to non-

availability of marine water.
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Table 35: Marine Water Quality Monitoring Parameters for Location Near DPA Colony

Kandla Creek Near DPA Colony (1)
Sr. |Parameters Unit 23°0'58"'N 70°13'22."'E
No. Spring Tide Neap Tide
Tide High Tide Low Tide High Tide Low Tide

1 |pH - 7.61 7.58 7.55 7.46

2 |Color - Agreeable Agreeable Agreeable Agreeable

3 |Odor - Agreeable Agreeable Agreeable Agreeable
4 |Salinity %0 19.0 19.9 20.4 19.0

5 [Turbidity NTU 38 35 42 35

6 |[Total Dissolved Solids mg/I 34152.0 30868.0 30941.0 31974.0
7 |Total Suspended Solids mg/I 639.6 600.6 646.4 595.6
8 [Total Solids mg/I 34791.6 31468.6 31587.4 32569.6
9 DO mg/l 5.8 5.6 5.7 5.5
10 |COD mg/I 88.0 79.0 82.0 86.0
11 BOD mg/I BQL BQL BQL BQL
12 |Silica mg/I 1.06 0.82 0.99 0.91
13 |Phosphate mg/l 0.48 0.31 0.09 0.04
14 |Sulphate mg/l 3580 3407 3708.0 3658
15 |Nitrate mg/l 4.70 0.50 0.75 0.42
16 |Nitrite mg/l <0.05 <0.05 BQL BQL
17 |Calcium mg/l 521.04 440.88 561.12 480.96
18 |Magnesium mg/l 1773.9 1749.6 1701 1773.9
19 |Sodium mg/I 8011.0 8399.0 8396.0 8699.0
20 |Potassium mg/l 299.0 385.0 391.0 395.0
21 |lron mg/I BQL BQL 0.88 0.57
22 |Chromium mg/l BQL BQL BQL BQL
23 |Copper mg/l BQL BQL BQL BQL
24 |Arsenic mg/l BQL BQL BQL BQL
25 |Cadmium mg/l BQL BQL BQL BQL
26 |Mercury mg/l BQL BQL BQL BQL
27 |Lead mg/| BQL BQL BQL BQL
28 |Zinc mg/| BQL BQL BQL BQL

BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/I,Cu-0.1 mg/l, As-0.1mg/l, Hg-0.01 mg/Il, Zinc-0.1 mg/l).
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Table 36: Marine Water Quality Monitoring Parameters for Location Near Passenger Jetty
One at Kandla

Near passenger Jetty One (2)

Sr. No. Parameters Unit 23°0'18 "N 70°13'31"E
Spring Tide Neap Tide

Tide High Tide Low Tide High Tide Low Tide
1 pH - 7.43 7.28 7.33 7.41
2 Color - Agreeable Agreeable Agreeable Agreeable
3 Odor - Agreeable Agreeable Agreeable Agreeable
4 Salinity %o 20.8 20.4 19.9 18.6
5 Turbidity NTU 43 48 36 41
6 Total Dissolved Solids mg/I 35468.0 37102.0 34662.0 33398.0
7 Total Suspended mg/l 679.7 665.5 703.7 663.8

Solids

Total Solids mg/l 36147.7 37767.5 35365.7 34061.8
9 DO mg/I 5.9 6.2 5.6 5.2
10 |COD mg/I 86.0 94.0 90.0 92.0
11 BOD mg/I BQL BQL BQL BQL
12 Silica mg/I 1.26 0.86 1.33 0.85
13 Phosphate mg/l 0.29 0.13 0.33 0.19
14 Sulphate mg/l 3571 3470 4072 3407
15 Nitrate mg/l 3.40 2.70 1.17 4.36
16 Nitrite mg/l <0.05 <0.05 BOL BQL
17 Calcium mg/l 561.12 601.20 601.2 521.04
18 Magnesium mg/l 1701 1603.8 1749.6 1701
19 Sodium mg/I 9142.0 9345.0 9247.0 9219.0
20 Potassium mg/l 370.0 385.0 370.0 380.0
21 Iron mg/I 0.47 BQL 1.76 0.30
22 Chromium mg/l BQL BQL BQL BOL
23 Copper mg/l BQL BQL BQL BOL
24 Arsenic mg/l BQL BQL BQL BQL
25 Cadmium mg/l BQL BQL BQL BQL
26 Mercury mg/l BQL BQL BQL BQL
27 Lead mg/I BQL BQL BQL BQL
28 Zinc mg/I BQL BQL BQL BQL

BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/l,Nitrite: 0.05mg/ICu-0.1 mg/l, As-0.1mg/l, Hg-0.01 mg/l, Zinc-

0.1 mg/l).
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Table 37: Marine Water Quality Monitoring Parameters for location Near Coal Berth

Near Coal Berth

Sr. No. Parameters Unit 22°59'12"'N 70°13'40"E
Spring Tide Neap Tide

Tide High Tide Low Tide High Tide Low Tide
1 pH - 7.37 7.51 7.53 7.25
2 Color - Agreeable Agreeable Agreeable Agreeable
3 Odor - Agreeable Agreeable Agreeable Agreeable
4 Salinity %o 18.6 18.1 19.5 20.8
5 Turbidity NTU 33 42 38 45
6 Total Dissolved Solids mg/I 39222.0 37586.0 37123.0 36668.0
7 Total Suspended Solids mg/l 540.2 638.4 620.6 580.2
8 Total Solids mg/I 39762.2 38224.4 37743.6 37248.2
9 |DO mg/I 7.3 6.4 7.1 6.5
10 |COD mg/I 81.0 874.0 88.0 84.0
11 BOD mg/I BQL BQL BQL BQL
12 [Silica mg/I 0.56 0.98 0.69 1.76
13 Phosphate mg/l 0.06 0.56 0.12 0.61
14 Sulphate mg/l 4222 3458 2981 3758
15 Nitrate mg/l 2.20 4.60 2.68 4.70
16 Nitrite mg/l <0.05 <0.05 BQL BQL
17 Calcium mg/l 480.96 641.28 641.28 721.44
18 Magnesium mg/l 1628.1 1628.1 1676.7 1603.8
19  |Sodium mg/I 8346.0 9380.0 9245.0 9814.0
20 Potassium mg/l 391.0 300.0 392.0 384.0
21 Iron mg/I BQL BQL BQL 1.34
22 Chromium mg/l BQL BQL BQL BQL
23 Copper mg/l BQL BQL BQL BQL
24 Arsenic mg/l BQL BQL BQL BQL
25 Cadmium mg/l BQL BQL BQL BQL
26 Mercury mg/l BQL BQL BQL BQL
27 Lead mg/I BQL BQL BQL BQL
28  |Zinc mg/I BQL BQL BQL BQL

BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/I,Cu-0.1 mg/l, As-0.1mg/l, Hg-0.01 mg/l,Zinc-0.1 mg/l).
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Table 38: Marine Water Quality Monitoring Parameters for location Khori creek at Kandla

Khori creek
Sr. No. Parameters Unit Near 15/16 Berth
Spring Tide Neap Tide

Tide High Tide Low Tide High Tide Low Tide
1 pH - 7.48 7.27 7.34 7.21
2 Color - Agreeable Agreeable Agreeable Agreeable
3 Odor - Agreeable Agreeable Agreeable Agreeable
4 Salinity %0 20.4 19.5 18.6 17.7
5 Turbidity NTU 35 31 43 39
6 Total Dissolved Solids mg/I 32557.0 34294.0 30473.0 33329.0
7 Total Suspended Solids mg/l 641.2 616.3 594.7 731.2
8 Total Solids mg/l 33198.2 34910.3 31067.7 34060.2
9 DO mg/I 7.6 6.3 7.3 6.8
10 |COD mg/I 85.0 96.0 92.0 96.0
11 | BOD mg/I BQL BQL BQL BQL
12 [Silica mg/l 0.78 1.04 1.39 1.18
13 |Phosphate mg/l 0.44 0.67 0.35 0.42
14 |Sulphate mg/l 4047 3646 3157 3170
15 |Nitrate mg/l 3.70 1.10 1.34 5.20
16  |Nitrite mg/l <0.05 <0.05 BQL BQOL
17  |Calcium mg/l 561.12 480.96 480.96 561.12
18  |Magnesium mg/l 1725.3 1676.7 1701 1628.1
19  |Sodium mg/I 9112.0 8436.0 7966.0 8696.0
20  |Potassium mg/l 299.0 385.0 382.0 377.0
21 |lron mg/I 0.44 BQL 0.17 0.31
22 |Chromium mg/l BQL BQL BQL BQL
23 |Copper mg/l BQL BQL BQL 0.02
24 |Arsenic mg/l BQL BQL BQL BQL
25  |Cadmium mg/l BQL BQL BQL BQL
26  |Mercury mg/l BQL BQL BQL BQL
27  |Lead mg/I BQL BQL BQL BQL
28 |Zinc mg/I BQL BQL BQL BQL

BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/I,Cu-0.1 mg/l, As-0.1mg/l, Hg-0.01 mg/I, Zinc-0.1 mg/l).

DCPL/DPA/21-22/31- November-2022

Detox Corporation Pvt.Ltd.Surat

72




Environmental Monitoring Report of Deendayal Port Authority, November - 2022

Table 39: Marine Water Quality Monitoring Parameters for location Nakti Creek near Tuna
Port

Nakti Creek Near Tuna Port
Sr. No. Parameters Unit 22°57'49 "N 70° 7'0.67"'E
Spring Tide Neap Tide

Tide High Tide Low Tide High Tide Low Tide
1 pH - 7.41 7.36 7.48 7.23
2 Color - Agreeable Agreeable Agreeable Agreeable
3 Odor - Agreeable Agreeable Agreeable Agreeable
4 Salinity %o 19.0 18.6 19.0 19.5
5 Turbidity NTU 45 36 40 42
6 Total Dissolved Solids mg/I 30214.0 28996.0 31047.0 31957.0
7 Total Suspended Solids mg/I 642.7 526.2 682.5 606.8
8 Total Solids mg/I 30856.7 29522.2 31729.5 32563.8

DO mg/l 8.1 7.5 6.4 7.2
10 |COD mg/I 94.0 112.0 98.0 100.0
11 |BOD mg/I BQL BQL BQL BQL
12 |Silica mg/l 1.12 1.20 1.42 1.22
13 |Phosphate mg/l 0.71 0.37 0.46 0.12
14 |Sulphate mg/l 4172 3846 3445 3433
15 |Nitrate mg/l 1.50 1.70 512 1.69
16 Nitrite mg/l <0.05 <0.05 BQL BQL
17  |Calcium mg/l 440.88 641.28 601.2 521.04
18  |Magnesium mg/l 1725.3 1555.2 1701 1773.9
19  |Sodium mg/I 8639.0 9143.0 8655.0 7939.0
20  [Potassium mg/l 395.0 386.0 384.0 386.0
21 |lron mg/I BQL 0.33 0.34 0.18
22 |Chromium mg/l BQL BQL BQL BQL
23 |Copper mg/l BQL BQL BQL BQL
24 |Arsenic mg/l BQL BQL BQL BQL
25  |Cadmium mg/l BQL BQL BQL BQL
26 [Mercury mg/l BQL BQL BQL BQL
27  |Lead mg/I BQL BQL BQL BQL
28  |Zinc mg/I BQL BQL BQL BQL

BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/I,Cu-0.1 mg/l, As-0.1mg/l, Hg-0.01 mg/Il,Zinc-0.1 mg/l).
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Table 40: Marine Water Quality Monitoring Parameters for location Nakti Creek Near NH-8A

at Kandla
Nakti Creek Near NH-8A
St No. Parameters Unit 23° 02'01"'N 70° 09'31"'E
Spring Tide Neap Tide
Tide High Tide Low Tide High Tide Low Tide
1 pH - 7.45 7.45
2 Color - Agreeable Agreeable
3 Odor - Agreeable Agreeable
4 Salinity %0 19.9 20.8
5 Turbidity NTU 45 44
6 Total Dissolved Solids mg/l 30288.0 32796.0
7 Total Suspended Solids mg/l 529.6 595.7
8 Total Solids mg/l 30817.6 33391.7
9 DO mg/I 7.4 6.9
10 |coD mg/| 118.0 110.0
11 |BOD mg/| BQL BQL
12 |Silica mg/l 1.02 0.16
13 |Phosphate mg/l 0.75 _ 0.46
14 |Sulphate mg/l 4109 pii;?g Ilén(?urr]i?]tg 4961 pizg?;tnfu?; tg
15 |Nitrate mg/l 2.70 Low Tide 3.52 Low Tide
16  |Nitrite mg/l <0.05 BQL
17  |Calcium mg/l 681.36 641.28
18  |Magnesium mg/l 1506.6 1628.1
19  |Sodium mg/I 9280.0 8528.0
20  [Potassium mg/l 427.0 427.0
21 |lron mg/l BQL 0.54
22 |Chromium mg/l BQL BQL
23 |Copper mg/l BQL BQL
24 |Arsenic mg/l BQL BQL
25  |Cadmium mg/l BQL 0.01
26  [Mercury mg/l BQL BQL
27  |Lead mg/l BQL BQL
28  |Zinc mg/l BOL BQL

BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/I,Cu-0.1 mg/l, As-0.1mg/l, Hg-0.01 mg/I,Zinc-0.1 mg/l).
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Table 41: Marine Water Quality Monitoring Parameters for locations Nr. Vadinar Jetty

Nr.Vadinar Jetty

Sr. No. Parameters Unit 22°26'25.26"N  69°40'20.41"E
Spring Tide Neap Tide

Tide High Tide Low Tide High Tide Low Tide
1 pH - 7.43 7.26 7.36 7.29
2 Color - Agreeable Agreeable Agreeable Agreeable
3 Odor - Agreeable Agreeable Agreeable Agreeable
4 Salinity %o 20.4 20.8 19.0 19.9
5 Turbidity NTU 39 42 38 42
6 Total Dissolved Solids mg/I 35265.0 37685.0 36325.0 36681.0
7 Total Suspended Solids mg/l 585.3 590.8 681.4 657.6
8 Total Solids mg/I 35850.3 38275.8 37006.4 37338.6
9 DO mg/l 5.7 5.4 6.3 5.8
10 |COD mg/I 87.0 89.0 96.0 92.0
11 BOD mg/I BQL BQL BQL BQL
12 Silica mg/l 0.55 0.45 0.36 0.28
13 Phosphate mg/l 0.18 0.42 0.33 0.19
14 Sulphate mg/l 3608 3558 3683 3645
15 Nitrate mg/l 2.35 1.09 1.00 2.43
16 Nitrite mg/l <0.05 <0.05 BQL BQOL
17 Calcium mg/l 480.96 601.20 521.04 480.96
18 Magnesium mg/l 1603.8 1652.4 1676.7 1749.6
19  |Sodium mg/I 9448.0 7368.0 7810.0 8912.0
20 Potassium mg/l 371.0 354.0 452.0 456.0
21 Iron mg/I BQL BQL 0.31 BQL
22 Chromium mg/I BQL BQL BQL BQL
23 Copper mg/I BQL BQL BQL BQL
24 |Arsenic mg/l BQL BQL BQL BQL
25 Cadmium mg/l BQL BQL BQL BQL
26 Mercury mg/l BQL BQL BQL BQL
27 Lead mg/I BQL BQL BQL BQL
28  |Zinc mg/I 0.29 BQL 0.77 0.35

BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/I,Cu-0.1 mg/l, As-0.1mg/l, Hg-0.01 mg/Il, Zinc-0.1 mg/l).
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Table 42: Marine Water Quality Monitoring Parameters for locations Nr. Vadinar SPM

Nr. Vadinar SPM
Sr. No. Parameters Unit 22°30'56.15""N 69°42'12.07""E
Spring Tide Neap Tide

Tide High Tide | Low Tide High Tide | Low Tide
1 |pH - 7.37 7.22 7.41 7.35
2 |Color - Agreeable | Agreeable Agreeable | Agreeable
3 |Odor - Agreeable | Agreeable Agreeable | Agreeable
4 |Salinity %o 19.0 17.7 195 18.6
5  [Turbidity NTU 37 40 37 39
6 |Total Dissolved Solids mg/I 39961.0 39198.0 42642.0 40730.0
7  |Total Suspended Solids mg/I 545.5 493.6 714.3 657.9
8 |Total Solids mg/I 40506.5 39691.6 43356.3 41387.9
9 |DO mg/l 6.1 55 5.6 6.1
10 |COD mg/I 95.0 98.0 96.0 94.0
11 |BOD mg/I BQL BQL BQL BQL
12 |Silica mg/l 0.47 0.37 0.34 0.30
13  |Phosphate mg/l 1.08 0.19 0.46 0.28
14  |Sulphate mg/l 3495 3796 3745 4008
15 |Nitrate mg/l 3.86 2.18 4.95 2.10
16  |Nitrite mg/l <0.05 <0.05 BQL BQL
17 |Calcium mg/l 561.12 400.80 681.36 641.28
18 |Magnesium mg/l 1628.1 1676.7 1555.2 1628.1
19  |Sodium mg/I 8473.0 10386.0 9131.0 8526.0
20  [Potassium mg/l 452.0 406.0 413.0 441.0
21 |lron mg/I BQL BQL 0.24 BQL
22 |Chromium mg/l BQL BQL BQL BQL
23 |Copper mg/l BQL BQL BQL BQL
24 |Arsenic mg/l BQL BQL BQL BQL
25 |Cadmium mg/l BQL BQL BQL BQL
26  |Mercury mg/l BQL BQL BQL BQL
27 |Lead mg/I BQL BQL BQL BQL
28 |Zinc mg/I 0.28 BQL 0.40 BQL

BQL- Below Quantification Limit, (Nitrite - 0.05 mg/l,BOD-2.0 mg/I,Cu-0.1 mg/l, As-0.1mg/l, Hg-0.01 mg/I,Zinc-0.1 mg/l)
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8.2 Results & Discussion for Marine water samples

Marine water quality of Deendayal Port Harbor waters, Khori and Nakti Creeks and two
locations of Vadinar are monitored for various physico-chemical parameters during spring
and neap tide of each month. The Heavy metal analyzed and mostly found below

quantification limit.

pH

During spring tide the pH values was ranged from 7.27-7.61 at DPA Kandla and 7.22-7.43 at
Vadinar while during Neap Tide pH values was ranged from 7.21-7.55 at DPA Kandla and
7.29-7.41 at Vadinar.

Color and Odor

All marine samples for Odor and Color were found agreeable at all sampling locations.
Turbidity

During spring tide the Turbidity values was ranged from 31-48 NTU at DPA Kandla and 37-
42 NTU at Vadinar while during Neap Tide Turbidity values was ranged from 35-45 NTU at
DPA Kandla and 37-42 NTU at Vadinar. Turbidity is the amount of particulate matter that is
suspended in water. Turbidity measures the scattering effect that suspended solids have on
light: the higher the intensity of scattered light, the higher the turbidity (Yap et al, 2011).
Materials that cause water to be turbid include clay, silt, finely divided organic and inorganic
matter, soluble colored organic compounds, plankton and microscopic organisms (Lawler,

2004). The turbidity affects the amount of light penetrating to the plants for photosynthesis.
Total Dissolved Solids (TDS)

TDS values in the studied area during Spring Tide varied between 28966- 39222 mg/I at
DPA Kandla and 35265-39961 mg/l at Vadinar while during Neap Tide TDS values was
varied 30473-37123 mg/l at DPA Kandla and 36325-42642 mg/l at Near Vadinar.

Calcium

Calcium value in the studied area during Spring Tide varied between 440.9-681.4 mg/| at
DPA Kandla and 400.8-601.2 mg/l at Vadinar while during Neap Tide calcium values
between 481.0-721.4 mg/l at DPA Kandla and 481.0-681.4 mg/l at Vadinar.
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Magnesium

Magnesium value in the studied area during Spring Tide varied between 1506.6-1773.9 mg/I
at DPA Kandla and 1603.8-1676.7 mg/l at Vadinar while during Neap Tide magnesium
values between 1603.80-173.9 mg/l at DPA Kandla and 1555.2 -1749.60 at VVadinar. Calcium
and magnesium both play an important role in antagonizing the toxic effects of various ions
and neutralizing the excess acid produced (Narayan R. et. al., 2007)

Nitrate

Nitrate value in the studied area during Spring Tide varied between 0.5-4.7 mg/l at DPA
Kandla and 1.09-3.86 mg/l at VVadinar while during Neap Tide Nitrate values between 0.42-
5.2 mg/l at DPA Kandla and 1.0-4.95 at Vadinar.

The variations were observed due to variation in phytoplankton excretion, oxidation of
ammonia, reduction of nitrate and by recycling of nitrogen and bacterial decomposition of
planktonic detritus (Asha and Diwakar, 2007).

Iron

Iron values in the studied area during Spring Tide ranged from 0.33-0.47 mg/l at DPA Kandla
and at Vadinar were BQL (<0.10 ) while during Neap Tide Iron values ranged from 0.17-
1.76 mg/l at DPA Kandla and 0.24-0.31 mg/I at Vadinar.

Sulphates

Sulphate values in the studied area during Spring Tide ranged from 3407-4222 mg/l at DPA
Kandla and 3495-3796 mg/l at Vadinar while during Neap Tide the Sulphate values was
varied 2981-4961 mg/l at DPA Kandla and 3645-4008mg/I at VVadinar.

Salinity
Salinity values in the studied area during Spring Tide varied ranged 18.11 to 20.82 %, at DPA

Kandla and 17.65 to 20.82 %o at Vadinar while during Neap Tide the Salinity values was
varied 17.65 to 20.82 %, at DPA Kandla and 18.55 to 19.92 %, at VVadinar.

Sodium and Potassium Salts

During Spring Tide the Sodium values ranged from 8011-9380 mg/l at DPA Kandla & 7368-
10386 mg/l at Vadinar and Potassium salts ranged from 299-427 mg/l at DPA Kandla &
354-452 mg/l at Vadinar while during Neap Tide the Sodium values was ranges from 7939-
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9814 mg/l at DPA Kandla & 7810-9131 mg/l at Vadinar and Potassium salts ranged from
370-427 mg/l at DPA Kandla & 413-456 mg/l at Vadinar.

DO

The DO refers to the amount of oxygen dissolved in the water and it is particularly important
in limnology {(aquatic ecology) (Weiss 1970)}. The fate and behavior of DO is of critical
importance to marine organisms in determining the severity of adverse impacts (Best et al.
2007). The major factor controlling dissolved oxygen concentration is biological activity:
photosynthesis producing oxygen while respiration and nitrification consume oxygen (Best et
al. 2007). From the studied samples, DO in marine water during Spring Tide was found in
ranges from 5.6-8.1 mg/l at DPA Kandla and 5.4-6.1 mg/l at VVadinar while during Neap Tide
5.2-7.3 mg/l at DPA Kandla and 5.6-6.3 mg/l at Vadinar.

BOD

BOD in marine water at all sampling location in the studied samples were found BQL (<2.0
mg/l).

Heavy Metals in Marine Water

In the present study period marine water samples were analyzed for Cr, Cu, Cd, As, Hg, Pb

and Zn. Maximum heavy metals parameters were well Below the Quantification limits.

9.3 Conclusion

In the present study period marine water samples were analyzed and found inline as per
Primary Water Quality criteria for class-IV WATERS (For Harbour Waters).
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9.0 Marine Sediments

The deep-sea ocean floor is made up of sediment. This sediment is composed of tiny particles
such as fine sand, silt, clay, or animal skeletons that have settled on the ocean bottom. Over
long periods of time, some of these particles become compressed and form stratified layers.
Scientists that study these layers look at particle size, particle composition, and origin to help
them create historical records of the deep ocean floor. This process is called weathering.
Weathering can be either mechanical or chemical. Mechanical weathering can occur as ice,
wind, or water wears away the rock’s surface. Chemical weathering can occur as rocks are
dissolved by a chemical such as acid rain. The particles created as a result of weathering are
called terrigenous sediments. These particles are transported to the ocean by wind and by
rivers and streams. Once the particles enter the ocean, they are dispersed by waves, currents,
and tides. The heaviest and largest particles that reach the oceans, such as sand, settle very
quickly to the bottom as a result of gravity. Sand is deposited near the coast whereas the
smaller silt and clay particles are transported farther distances offshore before they settle to
the bottom. Sediments are an important component of aquatic ecosystems because they
provide nutrients and habitat for aquatic organisms (Benhamed et al. 2016). However, human
activities result in accumulation of toxic substances such as heavy metals in marine
sediments. Heavy metals are well-known environmental pollutants due to their toxicity,
persistence in the environment, and bioaccumulation. Metals affect the ecosystem because
they are not removed from water by self-purification, but accumulate in sediments and enter
the food chain (Astakhov et al. 2015).

Sediment samples were collected with Van Veen Grab from the six locations in Kandla Port
Waters and two locations in Vadinar Port. Benthic surface grab samplers look like giant
metal jaws. They dig into the bottom and take a bite of the sediment. These samplers are
good for collecting softer, sandy or silty sediments that do not contain rocks. A box corer is a
cross between a surface sampler and a sediment corer. It is a special device that is used to
collect an undisturbed sample of the very top surface layers and the sediment underneath.
Samples were collected and preserved in silver foil in ice box to prevent the

contamination/decaying of the samples.

DCPL/DPA/21-22/31- November-2022

Detox Corporation Pvt.Ltd.Surat 81



Environmental Monitoring Report of Deendayal Port Authority, November - 2022

10.1 Results

The Sediment Quality results are given in below from table no. 43 & 44.
Table 43: Results of Analysis of Sediment of Kandla & Vadinar Port (Neap Tide)

Sr. No. |Parameters Unit DPA-1 DPA -2 DPA -3 DPA -4 DPA -5 Jetty SPM
1 Texture - Sandy Loam|Sandy Loam Sandy Loam|Sandy Loam|Sandy Loam|Sandy Loam|Sandy Loam
2 Organic Matter | mg/kg 1.32 0.6 0.1 0.1 0.16 1.14 1.59
3 [Organic Carbon|  mg/kg 0.76 0.35 0.07 0.06 0.09 0.66 0.91
4 |Inorganic mg/kg 89.00 90.00 101.00 92.00 100.00 90.00 100.00

Phosphate

5  |Moisture % 3.90 2.37 4.12 3.00 4.10 3.40 4.00
6 Aluminum mg/kg ND ND ND ND ND ND ND
7 [Silica mg/kg 7.30 7.68 8.90 9.30 9.10 8.90 9.60
8  [Phosphate mg/kg 5.20 4.99 4.09 5.25 9.00 3.28 10.40
9  [Sulphate mg/kg 759.00 849.00 555.00 496.00 768.00 732.00 496.00
10 |Nitrite mg/kg 0.11 0.11 0.10 0.10 0.12 0.10 0.11
11  |Nitrate mg/kg BQL BQL BQL BQL BQL BQL BQL
12 |Calcium mg/kg 2765.00 | 1523.00 861.00 961.00 981.00 1162.00 | 2485.00
13 |Magnesium mg/kg 1372.00 | 1300.00 | 1020.00 | 1263.00 | 1032.00 | 1089.00 | 2065.00
14 |Sodium mg/kg 2410.0 2760.0 2644.0 2940.0 2722.0 1394.00 | 1082.00
15  |Potassium mg/kg 404.00 459.00 390.00 510.00 447.00 811.0 560.0
16  |Chromium mg/kg 61.30 71.90 66.00 53.30 56.40 42.80 49.70
17 |Nickel mg/kg 26.80 31.70 29.00 23.00 24.10 13.80 29.20
18  |Copper mg/kg 17.40 19.40 17.80 15.50 15.80 13.80 47.10
19  |Zinc mg/kg 43.40 55.80 49.80 41.80 46.00 32.00 64.30
20  |Cadmium mg/kg BQL BQL BQL BQL BQL BQL BQL
21  |Lead mg/kg 5.20 6.20 5.70 9.80 8.40 12.00 BQL
22 |Mercury mg/kg BQL BQL BQL BQL BQL BQL BQL
23 |Arsenic mg/kg BQL BQL BQL BQL BQL BQL BQL

*ND - Not Detected, BQL: Below Quantification Limit (NO3:10.0mg/kg, Cd: 1.0mg/kg, Hg: 1.0mg/kg, As: 1.0mg/kg).
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Table 44 : Results of Analysis of Sediment of Kandla & Vadinar Port (Spring Tide)

Sr. No. |Parameters Unit DPA-1 | DPA-2 | DPA-3 | DPA-4 | DPA-5 Jetty SPM
1 Texture - Sandy Sandy Sandy Sandy Sandy Sandy Sandy
Loam Loam Loam Loam Loam Loam Loam
2 Organic ma/kg 0.91 0.50 1.52 0.37 0.27 1.45 1.68
Matter
3 Organic ma/kg 0.52 0.29 0.87 0.21 0.15 0.83 0.97
Carbon
4 Inorganic mg/kg 98.00 90.00 80.00 78.00 100.00 88.00 90.00
Phosphate
5 Moisture % 17.00 8.70 15.00 6.60 4.80 14.24 13.14
6 Aluminum ma/kg ND ND ND ND ND ND ND
7 Silica ma/kg 7.20 8.26 9.02 5.50 7.80 9.20 10.02
8 Phosphate mag/kg 7.87 9.29 6.16 5.75 9.49 11.61 10.80
9 Sulphate mg/kg 745.00 862.00 585.00 490.00 510.00 590.00 396.00
10  |Nitrite mag/kg 0.11 0.12 0.12 0.11 0.10 0.10 0.11
11 |Nitrate mg/kg BQL BQL 12.00 16.6 26.2 BOL BQOL
12 |Calcium mg/kg 1723.00 | 1057.00 | 1320.00 | 1220.00 | 1390.00 | 1907.00 | 1643.00

13 |Magnesium mg/kg 1044.00 | 716.00 | 1090.00 | 690.00 896.00 | 1563.00 | 2320.00

14 |Sodium mg/kg 2733.00 | 2720.00 | 2578.00 | 2107.00 | 1558.00 | 1042.00 | 952.00

15  |Potassium mg/kg 302.00 332.00 378.0 357.0 87.8 384.00 325.00

16 |Chromium mg/kg 38.00 24.40 51.70 16.10 60.00 48.90 69.20

17 |Nickel mglkg | 15.60 9.50 21.70 6.00 2470 | 19.70 | 28.30
18 |Copper mglkg 7.80 BQL 1130 | 3140 | 1640 | 1210 | 19.90
19 |Zinc mg/kg | 30.10 | 21.90 | 3570 | 13.70 | 44.90 | 3150 | 51.90
20 |Cadmium mg/kg BQL BQL BQL BQL BQL BQL BQL
21 |Lead mg/kg BQL BQL BQL BQL BQL BQL BQL
22 |Mercury mg/kg BQL BQL BQL BQL BQL BQL BQL
23 |Arsenic mg/kg BQL BQL BQL BQL BQL BQL BQL

*ND - Not Detected, BQL: Below Quantification Limit (NO3:10.0 mg/kg,Cd: 1.0 mg/kg, Hg: 1.0mg/kg, As: 1.0mg/kg)
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9.2 Discussion of Marine Sediment samples

Marine Sediments of Deendayal Port Harbor waters, Khori and Nakti Creeks and two locations of
Vadinar are monitored for various physico-chemical parameters during spring and neap tide of each

month. The Heavy metal analyzed and found below quantification limit.

9.3 Conclusion

The sediment types are majority Sandy loamy. Also maximum heavy metals parameters found below
Quantification limit wise, Pb, Cd, Hg , As, Al was not Detected and Nitrate for some locations.
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10.0 INTRODUCTION:

10.1 Sampling Stations:

The monitoring of marine environment for the study of biological and ecological Parameters was
carried out on 01% November 2022 in harbour region of DPA at Kandla Creek, and on 02" November
2022 in creeks near by the port during Neap tide. The monitoring of marine environment for the study
of biological and ecological parameters was repeated again on 08" November, 2022 in harbour region
of DPA at Kandla Creek and on 09" November, 2022 in creeks near by the port during spring tidal

condition.

Plankton samples from sub surface layer was collected both during high tide period and low tide
period from 3 water quality monitoring stations of DPA harbour area and two stations in Nakti creek
and one station in Khori creek. Sampling at second sampling station of Nakti creek was possible only

during high tide period.

Plankton samples from sub surface layer were collected during high tide period and low tide period
from monitoring station near Vadinar Jetty at Path Finder Creek during Neap tide on 01/11/2022 and
Spring tide period on 08/11/2022.Collected water samples were processed for estimation of
Chlorophyll- a, Pheophytin- a, qualitative and quantitative evaluation of phytoplankton, qualitative

and guantitative evaluation of zoo plankton density and their population.

TABLE 43. SAMPLING LOCATIONS

monitoring requirement Number of locations
Kandla creek 3 in Kandla creek
Nakti creek 2 in Nakti creek
Khori Creek 1 in Khori creek
Vadinar jetty 1 near Vadinar Jetty
SPM 1 near | *'SPM

Total Number of locations 8

Sampling methodology adopted:

A marine sampling is an estimation of the body of information in the population. The theory of the
sampling design is depending upon the underlying frequency distribution of the population of interest.
The requirement for useful water sampling is to collect a representative sample of suitable volume

from the specified depth and retain it free from contamination during retrieval.
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50 litres of the water sample were collected from Sub surface by using bucket. From the collected
water sample 1 litres of water sample was taken in an opaque plastic bottle for chlorophyll estimation,
thereafter plankton samples were collected by using filtration assembly with Nylobolt cloth of 20pm
mesh size. . During low tide DPA-6 Nakti-1I location monitoring was not possible due to non-

availability of marine water.

Samples Processing for chlorophyll estimation:

Samples for chlorophyll estimation were preserved in ice box on board in darkness to avoid
degradation in opaque container covered with aluminium foil. Immediately after reaching the shore
after sampling, 1 litre of collected water sample was filtered through GF/F filters (pore size 0.45 um)
by using vacuum filtration assembly. After vacuum filtration the glass micro fiber filter paper was
grunted in tissue grinder, macerating of glass fiber filter paper along with the filtrate was done in 90%
aqueous Acetone in the glass tissue grinder with glass grinding tube. Glass fiber filter paper will assist
breaking the cell during grinding and chlorophyll content was extracted with 10 ml of 90% Acetone,
under cold dark conditions along with saturated magnesium carbonate solution in glass screw cap
tubes. After an extraction period of 24 hours, the samples were transferred to calibrated centrifuge
tubes and adjusted the volume to original volume with 90% aqueous acetone solution to make up the
evaporation loss. The extract was clarified by using centrifuge in closed tubes. The clarified extracts
were then decanted in clean cuvette and optical density was observed at wavelength 664, 665 nm. By
using corrected optical density, Chlorophyll-a value was calculated as given in (APHA, 2017).
PLANKTON:

The entire area open water in the sea is the pelagic realm. Pelagic organisms live in the open sea. In
contrast to the pelagic realm, the benthic realm comprises organisms and zone of the bottom of the
sea. Vertically the pelagic realm can be dividing into two zones based on light penetration; upper
photic or euphotic zone and lower dark water mass, aphotic zone below the photic zone.

The term plankton is a general term for organisms which have such limited powers of locomotion that
they are at the mercy of the prevailing water movement. Plankton is subdivided to phytoplankton and
zooplankton. Phytoplanktons are free floating organisms that are capable of photosynthesis and
zooplankton is the various free-floating animals.

Pelagic zone, represents the entire ocean water column from the surface to the deepest depths, is home
to a diverse community of organisms. Differences in their locomotive ability categorize the organisms
in the pelagic realm into two, plankton and nekton (Lalli and Parsons, 1997). Plankton consists of all
organisms drifting in the water and is unable to swim against water currents, whereas Nekton includes
organisms having strong locomotive power. Ecological studies on the plankton community, which

form the base of the aquatic food chain, help in the better understanding of the dynamics and
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functioning of the marine ecosystem. The term ‘Plankton’ first coined by Victor Hensen (1887),
Plankton, (Greek word: planktosmeaning “passively drifting or wandering”) is defined as drifting or
free-floating organisms that inhabit the pelagic zone of water. Based on their mode of nutrition
planktonic organisms are categorised into phytoplankton (organisms having an autotrophic mode of
nutrition) and zooplankton (organisms having a heterotrophic mode of nutrition).

Phytoplankton in the marine environment:

Phytoplanktons are free floating unicellular, filamentous and colonial eutrophic organisms that grow
in aquatic environments whose movement is more or less dependent upon water currents. These micro
flora acts as primary producers as well as the basis of food chain, source of protein, bio-purifier and
bio-indicators of the aquatic ecosystems of which diverse array of the life depends .They are
considered as an important component of aquatic flora, play a key role in maintaining equilibrium

between abiotic and biotic components of aquatic ecosystem.

The phytoplankton includes a wide range of photosynthetic and phototrophic organisms. Marine
phytoplankton is mostly microscopic and unicellular floating flora, which are the primary producers
that support the pelagic food-chain. The two most prominent groups of phytoplankton are Diatoms
(Bacillariophyceae) and Dinoflagellates (Dinophyceae).The phytoplankton those normally captured in
the net from the Gulf of Kutch is normally dominated by these two major groups; Diatoms and
Dinoflagellates. Phytoplankton also include numerous and diverse collection of extremely small,
motile algae which are termed micro flagellates (naked flagellates) as well as and Cyanophytes (Blue-
green algae).

Algae are an ecologically important group in most aquatic ecosystems and have been an important
component of biological monitoring programs. Algae are ideally suited for water quality assessment
because they have rapid reproduction rates and very short life cycles, making them valuable indicators
of short-term impacts.

Aguatic populations are impacted by anthropogenic stress, resulting in a variety of alterations in the
biological integrity of aquatic systems. Algae can serve as an indicator of the degree of deterioration
of water quality, and many algal indicators have been used to assess environmental status.
Zooplankton in the marine environment:

Zooplankton includes a taxonomically and morphologically diverse community of heterotrophic
organisms that drift in the waters of the world's oceans. Qualitative and quantitative studies on
zooplankton community are a prerequisite to delineate the ecological processes active in the marine
ecosystem.  Zooplankton community plays a pivotal role in the pelagic food web as the primary
consumers of phytoplankton and act as the food source for organisms in the higher trophic levels,
particularly the economically essential groups such as fish larvae and fishes. They also function in the
cycling of elements in the marine ecosystem. The dynamics of the zooplankton community, their

reproduction, and growth and survival rate are all significant factors determining the recruitment and
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abundance of fish stocks as they form an essential food for larval, juvenile and adult fishes
(Beaugrand et al., 2004). Zooplankton grazing in the marine environment controls the primary
Production and helps in determining the pelagic ecosystem (Banse, 1995). Through grazing in surface
waters and following the production of sinking faecal matters and also by the active transportation of
dissolved and particulate matter to deeper waters via vertical migration, they help in the transport of
organic carbon to deep ocean layers and thus act as key drivers of ‘biological pump’ in the marine
ecosystem. Zooplankton grazing and metabolism also, transform particulate organic matter into
dissolved forms, promoting primary producer community, microbial demineralization, and particle
export to the ocean’s interior.

The categorisation of zooplankton into various ecological groups is based on several factors such as
duration of planktonic life, size, food preferences and habitat. As they vary significantly in size from
microscopic to metazoic forms, the classification of zooplankton based on size has paramount
importance in the field of quantitative plankton research.

Based on the duration of planktonic life, zooplankton are categorised into Holoplankton (organisms
which complete their entire lifecycle as plankton) and Meroplankton (organisms which are planktonic
during the early part of their lives such as the larval stages of benthic and nektonic organisms).
Tychoplankton are organisms which live a brief planktonic life, such as the benthic crustaceans
(Cumaceans, mysids, isopods) which ascend to the water column at night for feeding and certain
ectoparasitic copepods, they leave the host and spend their life as plankton during their breeding
cycle.

Zooplankton can be subdivided into holoplankton, i.e., permanent members of the plankton (e.g.,
Calanoid copepods), and meroplankton, i.e., temporary members in the plankton e.g., larvae of fish,
shrimp, and crab). The meroplankton group consists of larval and young stages of animals that will
adopt a different lifestyle once they mature. In contrast to phytoplankton which consist of a relatively
smaller variety of organisms, Zooplankton are extremely divers, consist of a host of larval and adult
forms representing many animal phylum.

Among the zooplankton one group always dominate than others; members of sub class copepods
(Phylum Athropoda) and Tintinids (Phylum Protozoa) among the net planktons. These small animals
are of vital importance in marine ecosystem as one of the primary herbivores animals in the sea, and it
is they provide vital link between primary producer (autotrophs) and numerous small and large marine
consumers.

As their community structure and function are highly susceptible to changes in the environmental
conditions regular monitoring of their distribution as well as their interactions with various
physicochemical parameters is inevitable for the sustainable management of the ecosystem (Kusum et

al., 2014). Of all the marine zooplankton groups, copepods mainly Calanoid copepods are the

DCPL/DPA/21-22/31- November-2022

Detox Corporation Pvt.Ltd.Surat 89



Environmental Monitoring Report of Deendayal Port Authority, November - 2022

dominant groups in marine subtropical and tropical waters and exhibit considerable diversity in
morphology and habitats they occupy (Madhupratap, 1991 ;)

It has been well established that potential of pelagic fishes viz. finfishes, crustaceans, molluscs and
marine mammals either directly or indirectly depend on zooplankton. The herbivorous zooplanktons
are efficient grazers of the phytoplankton and are referred to as living machines transforming plant
material into animal tissue. Hence they play an essential role as the intermediaries for nutrients/energy
transfer between primary and tertiary trophic levels. Due to their large density, shorter lifespan,
drifting nature, high group/species diversity and different tolerance to the stress, they used as the
indicator organisms for the physical, chemical and biological processes in the aquatic ecosystem
(Ghajbhiye, 2002).
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Spatial distribution of Plankton:

A characteristic of plankton population is that they tend to occur in patches, which are varying
spatially on a scale of few meters to far as few kilo metres in distance. They also vary in time scale,
season as well as vertically in the water column. It is this patchiness and its constant changes in time
and spot, that has made it so difficult for plankton biologist to learn about the ecology of plankton.
The biological factors that causes this patchiness is due to the ability of zooplankton to migrate
vertically and graze out the phytoplankton at a rapid rate that can create patchiness. Similarly the

active swimming ability by certain zooplankton organisms can cause to aggregate in dense group.
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At its most extreme, because the water in which plankton is suspended is constantly moving, each
sample taken by the plankton biologists remain a different volume of water, so each sample is unique
and replicate does not exist.

Plankton in the month of Novemberalso exhibit vertical patchiness. Physical factors contribute to this
type of patchiness include light intensity, nutrients and density gradients in the water column.
Phytoplankton in particular tends to be unequally distributed vertically, which leads to the existence
of different concentration of a chlorophyll value between photic zone and below the photic zone.
Methodology adopted for Plankton sampling:

Preservation and storage:

Both filtered plankton and those collected from the plankton net were preserved with 5% buffered
formalin and stored in 1L plastic container for further processing in the laboratory.

Sample concentration:

The collected plankton samples were concentrated by using centrifuge and made up to 50 ml with 5%
formalin -Glycerine mixture.

Taxonomic evaluation:

Before processing, the sample was mixed carefully and a subsample was taken with a calibrated
Stempel-pipette. 1 ml of the concentrated plankton samples were transferred on a glass slide with
automatic pipette. The plankton sample on the glass slides were stained by using Lugol’s iodine and
added glycerin to avoid drying while observation. The plankton samples were identified by using
Labex triangular Research microscope with photographic attachment. Microphotographs of the
plankton samples were taken for record as well as for confirming the identification. The bigger sized
zooplankton was observed through dissecting stereomicroscope with magnification of 20-30 x.
Plankton organisms in the whole slide were identified to the lowest taxon possible. A thorough
literature search was conducted for the identification of the different groups of phytoplankton and
zooplankton that were encountered

Cell counts by drop count method:

The common glass slide mounted with a 1ml of concentrated phytoplankton/zooplankton sample in
glycerol and covered with cover slip 22 mm x 60 mm was placed under the compound microscope
provided with a mechanical stage. The plankton was then counted from the microscopic field of the
left top corner of the slide. Then slide is moved horizontally along the right side and plankton in each
microscopic field was thus counted. When first microscopic field row was finished the next
consecutive row was adjusted using the mechanical device of the stage. In this way all the plankton
present in entire microscopic field are counted. From this total number in 1ml of the concentrated
plankton, total amount of phytoplankton in the original volume of sample filtered was calculated as

units/L and Zooplankton as N/m®.
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BENTHIC ORGANISMS:

Benthos is those organisms that are associated with the sea bed or benthic habitats. Epi- benthic
organisms live attached to a hard substratum or rooted to a shallow depth below the surface. In fauna
organisms live below the sediment—water interface. Interstitial organisms live and move in pore water
among sedimentary grains.

Because the benthic organisms are often collected and separated on sieves, a classification based on
the overall size is used. Macro benthos include organisms whose shortest dimension is greater than or
equal to 0.5 mm. Meio benthos are smaller than 0.5mm but larger than 42 in size.

The terms such as macro fauna and Meio fauna generally have little relevance with taxonomic
classification. The terms Meio fauna and macro fauna depend on the size. Meio fauna were
considered as good bioassay of community health and rather sensitive indicators of environmental
changes

SAMPLING METHODOLOGY ADOPTED FOR SUB TIDAL REGION:

Van veen sampler (0.09m?) was used for sampling bottom sediments. Two sets of sediments were
sampled from each location, one for macro fauna and other for Meio fauna. The macro fauna in the
sediments were sieved on board to separate out the organisms. The fixation of Meio fauna is normally
done by bulk fixation of the sediment sample. The bulk fixation is done by using 10% formalin
(Buffered with borate). The organisms were preserved with seawater as diluting agent.

Sample sieving:

Sediments samples were sieved to extract the organisms. Sieving was performed carefully as possible
to avoid any damage to the animals. The large portion of the sediment was split in to smaller portions
and mixed with sea water in a bucket. The cohesive lumps were broken down by continuous stirring.
The disaggregated sediments were then passed through the sieves.

Sample staining:

Sorting of the Meio fauna from the sieve is difficult task especially in the preserved material, because
organisms are not easily detectable. To facilitate the animal detection the entire sample retained on
the sieve after sieving operation were stained by immersing the sieve in a flat bottom tub with 1%
Rose Bengal stain; a protein stain. A staining period of 10-30 minutes is sufficient for sample

detection.

DIVERSITY INDICES:

On the whole, diversity indices provide more information about community composition than simply
species richness (number of species present); they also, take the relative abundances of different
species into account. Based on this fact, diversity indices therefore depend not only on species
richness but on the evenness, or equitability, with which individuals are distributed among the
different species (Magurram, A. E. (1988)
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A diversity index is a measure of species diversity within a community that consists of co-occurring
populations of several (two or more) different species. It includes two components: richness and
evenness. Richness is the measure of the number of different species within a sample showing that
more the types of species in a community, the higher is the diversity or greater is the richness.
Evenness is the measure of relative abundance of the different species with in a community.

The basic idea of diversity index is to obtain a quantitative estimate of biological variability that can
be used to compare biological entities composed of discrete components in space and time (Carol H.
R. etal. 1998). Biodiversity is commonly expressed through indices based on species richness and
species abundances (Whittaker 1972, Lande 1996, Purvis and Hector 2000). Biodiversity indices are
a non-parametric tool used to describe the relationship between species number and abundance. The
most widely used bio diversity indices are Shannon Weiner index and Simpson’s index.

A diversity Index is a single statistic that incorporates information on richness and evenness. Any
study intended to interpret causes and effect of adverse impact on Biodiversity of communities require
suitable measures to evaluate specie richness and Diversity. The former is number of species in
community, while latter is a function of relative frequency of different species. Species richness is the
iconic measure of biological diversity (Magurran, 2004). Several indices have been created to
measure the diversity of species; however, the most widely used in the last decades are the Shannon
(1948) and Simpson (1949) (Buzas and Hayek 1996; Gorelick 2006), with the components of

diversity: richness (S) and evenness (J)

Simpson’s diversity index
Simpson’s index (D) is a measure of diversity, which takes into account both species richness, and
evenness of abundance among the species present. The Simpson index is one of the meaningful and
robust biodiversity measures available. (Magurran , 2004).
The formula for calculating D is presented as:
D zni(ni —1)

N(N-1)

Where n; = the total number of organisms of each individual species
N = the total number of organisms of all species

The value of D ranges from 0 to 1. With this index, 0 represents infinite diversity and, 1, no diversity.

When D increases diversity decreases. Simpson’s index is therefore usually expressed as 1-D or 1/D.

(Magurran, 2004)

Low species diversity suggests:
o relatively few successful species in the habitat
o the environment is quite stressful with relatively few ecological niches and only a few organisms

are really well adapted to that environment
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o food webs which are relatively simple

e change in the environment would probably have quite serious effects

High species diversity suggests:

e agreater number of successful species and a more stable ecosystem

o more ecological niches are available and the environment is less likely to be hostile complex food
webs

o environmental change is less likely to be damaging to the ecosystem as a whole

Species richness indices

The species richness(S) is simply the number of species present in an ecosystem. Species richness

Indices of species richness are widely used to quantify or monitor the effects of anthropogenic

disturbance. A decline in species richness in may be concomitant with severe or chronic human-

induced perturbation (Fair Fair weather 1990) Species richness measures have traditionally been the

mainstay in assessing the effects of environmental degradation on the biodiversity of natural

assemblages of organisms (Clarke &Warwick, 2001)

Species richness is the iconic measure of biological diversity (Magurran, 2004). The species

richness(S) is simply the number of species present in an ecosystem. This index makes no use of

relative abundances. The term species richness was coined by Mc Intosh (1967) and oldest and most

intuitive measure of biological diversity (Magurran, 2004).

Margalef's diversity index is a species richness index. Margalef’s Species richness index (d), or

indices that describe the evenness of the distribution of the numbers of individuals among species,

were derived.

The value of a diversity index increases both when the number of types increases and when evenness

increases. For a given number of types, the value of diversity index is maximised when all types are

equally abundant [Rosenzweig, M. L. (1995)]

Shannon-Wiener’s index:

An index of diversity commonly used in plankton community analyses is the Shannon-Wiener’s

index (H), which emphasizes not only the number of species (richness or variety), but also the

apportionment of the numbers of individuals among the species (Odum 1971 and Reish 1984).

Shannon-Wiener’s index (H) reproduces community parameters to a single numberby using an

equation.

Shannon and Weiner index represents entropy. It is a diversity index taking into account the number

of individuals as well as the number of taxan. It varies from 0 for communities with only single taxa

to high values for community with many taxan each with few individuals. This index can also

determine the pollution status of a water body. Normal values range from 0 to 4. This index is a

combination of species present and the evenness of the species. Examining the diversity in the range
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of polluted and unpolluted ecosystems, Wilham and Dorris (1968) concluded that the values of the
index greater than
3 indicate clean water, values in the range of 1 to 3 are characterized by moderate pollution and values
less than 1 are characterized as heavily polluted
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In the sub surface water chlorophyll-a was varying from 0.472-0.969 mg/m?® with an average value
0.645 mg/m?in harbour region of DPA in Kandla Creek during sampling done in spring tide period of
November 2022. In the nearby creeks chlorophyll-a was varying from 0.359-0.717 mg/m® with an
average value 0.552 mg/m® Pheophytin —a level was below detectable limit- the all the sampling
stations during springtide. Even though the plankton diversity and abundance were more during the
spring tide sampling,the chlorophyll-content was detected lesser than expected because, the
phytoplankton communities were mainly represented by diatoms Skeletonema sp. Coscinodiscus sp.

and Chaetoceros sp.

In the sub surface water chlorophyll-a was varying from 0.338-0.547 mg/m? with an average value
0.437 mg/m?® in harbour region of DPA in Kandla Creek during sampling done in Neap tide period of
November2022. In the nearby creeks chlorophyll-a was varying from 0.205- 0.440mg/m*® with an
average value 0.370 mg/m®. Pheophytin-a level was below detectable limit- the all the sampling
stations. During neap tide sampling phytoplankton communities were mainly represented by

Coscinodiscus sp. and Ditylum sp.

In the sub surface water chlorophyll-a was varying from 0.598-0.968 mg/m?® in harbour region of DPA
OOT in path finder Creek during sampling done in spring tide period of November 2022. In the sub
surface water chlorophyll-a was varying from 0.709 - 0.987mg/m?® in harbour region of DPA OOT in
path finder Creek during sampling done in Neap Tide period of November 2022
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TABLE:-45 VARIATIONS IN CHLOROPHYLL-a PHEOPHYTIN-a AND ALGAL
BIOMASS FROM SAMPLING STATIONS IN DPA HARBOUR AREA IN KANDLA CREEK
,NEAR BY CREEKS AND DPA OOT JETTY IN PATH FINDER CREEK AND SPM NEAR
VADINARDURING SPRING TIDE IN NOVEMBER 2022

Sr. Station Tide Chlorophyll-a | Pheophytin-a | Algal Biomass
O (mg/m?®) (mg/m*) | (Chlorophyll
method) mg/m?
DPA HARBOUR AREA KANDLA CREEK
1 High tide 0.969 BDL 64.92
KPT1
Low tide 0.647 BDL 43.35
2 High tide 0.511 BDL 34.24
KPT 2
Low tide 0.521 BDL 34.91
3 High tide 0.749 BDL 50.18
KPT 3
Low tide 0.472 BDL 31.62
CREEKS
4 High tide 0.638 BDL 42.75
KPT-4 Khori-I
Low tide 0.359 BDL 24.05
5 High tide 0.717 BDL 48.04
KPT-5 Nakti-I i
Low tide 0.493 BDL 33.03
6 KPT-6 Nakti-11 High tide ND ND ND
PATHFINDER CREEK VADINAR
7 High tide 0.968 BDL 64.86
VADINAR-I jetty i
8 Low tide 0.732 BDL 49.04
9 High tide 0.953 BDL 63.85
10 SPM Low tide 0.598 BDL
BDL: Below Detectable Limit., ND: Not detected
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TABLE:-46. VARIATIONS IN CHLOROPHYLL-a PHEOPHYTIN-a AND ALGAL
BIOMASS FROM SAMPLING STATIONS IN DPA HARBOUR AREA, NEAR BY CREEKS
AND DPA OOT JETTY IN PATH FINDER CREEK AND SPM NEAR VADINARDURING

NEAP TIDE IN NOVEMBER 2022

Sr.No. Station Tide Chlorophyll-a | Pheophytin-a | Algal Biomass
(mg/m®) (mg/m®) (Chlorophyll
method) mg/m?
DPA HARBOUR AREA KANDLA CREEK
1 High tide 0.547 BDL
KPT1
Low tide 0.450 BDL
2 High tide 0.338 BDL
KPT 2
Low tide 0.409 BDL
3 High tide 0.354 BDL
KPT 3
Low tide 0.523 BDL
CREEKS
4 High tide 0.440 BDL
KPT-4 Khori-I i
Low tide 0.408 BDL
5 High tide 0.205 BDL
KPT-5 Nakti-I i
Low tide 0.426 BDL
6 KPT-6 Nakti-11 High tide ND ND ND
PATHFINDER CREEK VADINAR
7 High tide 0.799 BDL
VADINAR-I jetty i
8 Low tide 0.709 BDL
9 SPM High tide 0.857 BDL
10 Low tide 0.987 BDL
BDL: Below Detectable Limit.ND: Not detected
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PHYTOPLANKTON POPULATION:

For the evaluation of the Phytoplankton population in DPA harbour area and within the immediate
surroundings of the port, sampling was conducted from 5 sampling locations (3 in harbour area and
two in Nakti creek) during high tide period and low tide period of spring tide and neap tide.

The phytoplankton community of the sub surface water in the harbour and nearby creeks was
represented by, Diatoms, blue green algae and Dinoflagellates during spring tide period. Diatoms
were represented by 26 genera, Blue green algae were represented by 2 genera and Dinoflagellates
were represented by 6 genera during the sampling conducted in spring tide in November, 2022.
Phytoplankton of the sampling stations at sub surface layer in the harbour area and nearby creeks was
varying from 39-243units/ L during high tide period and115-199 units/L during low tide of Spring
Tide. During spring tide sampling phytoplankton communities were dominated by Skeletonema sp
almost forming a bloom in the Kandla creek and other nearby creek area and abundant population of
Coscinodiscus sp. and Chaetoceros sp.

The phytoplankton community of the sub surface water in the harbour and nearby creeks was
represented by Diatoms, Blue green algae and DinoflagellatesduringNeap tide period. Diatoms were
represented by 24 genera, Blue green algae were represented 2 genera and Dinoflagellates with 5
genera during the sampling conducted in Neap tide in November, 2022. Phytoplankton of the
sampling stations at sub surface layer in the harbour area and nearby creeks was varying from 43-299
units/ L during high tide period and 143-193 units/L during low tide of Neap Tide. During Neap tide
sampling phytoplankton communities were dominated by, Ditylum sp and Coscinodiscus sp.

For the evaluation of the Phytoplankton population in DPA OOT jetty area in Path Finder creek
sampling was conducted from two sampling locations; Jetty area and SPM area during high tide
period and low tide of spring tide and Neap tide period.

The phytoplankton community of the sub surface water in the path finder creeks was represented by
Diatoms, Blue green algae and Dinoflagellates during spring tide period. Diatoms were represented by
25 genera, Blue Green algae by 5 genera and Dinoflagellates by 6 genera during the sampling
conducted in spring tide in November, 2022. Phytoplankton of the sampling stations at sub surface
path finder creek near OOT Jetty area was 209 units/L during high tide period and 177 units/L during
low tide of Spring Tide. Phytoplankton of the sampling stations at sub surface layer in the SPM area
was varying from 206 units/ L during high tide period and 131 units/ L during low tide of Spring
Tide.

The phytoplankton community of the sub surface water in the path finder creeks was represented by
Diatoms, Blue green and Dinoflagellates during Neap tide period. Diatoms were represented by 32
genera and Blue green algae by 4 genera and Dinoflagellates by 6 genera during the sampling
conducted in Neap tide in November, 2022. Phytoplankton of the sampling stations at sub surface
path finder creek near OOT Jetty was varying from 244units/ L during high tide period and 200
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units/L during low tide of Neap Tide. Phytoplankton of the sampling stations at sub surface path
finder creek near SPM area was varying from 259 units/L during high tide period and 294 units/L
during low tide of Neap Tide.

Species Richness Indices and Diversity Indices:

Margalef’s diversity index (Species Richness)

Margalef’s diversity index (Species Richness) of phytoplankton communities in the Kandla creek and
nearby creeks sampling stations was varying from 2.184- 4.688 with an average of 3.346 during the
sampling conducted in High tide period of spring tide. While Margalef’s diversity index (Species
Richness) S of phytoplankton communities in the Kandla creek region and nearby creeks was varying
from1.963- 3.589 with an average of 2.835during the consecutive low tide period.

Margalef’s diversity index (Species Richness) of phytoplankton communities in the stations in Kandla
creek and nearby creeks was varying from 2.393-4.279 with an average of 3.586during the sampling
conducted in High tide period of Neap tide. While Margalef’s diversity index (Species Richness) of
phytoplankton communities in the Kandla creek region and nearby creeks was varying from 2.821-
3.86 with an average of 3.357during consecutive low tide.

Margalef’s diversity index (Species Richness) S of phytoplankton communities in the stations was
4.867 at OQT jetty area and 4.129 at SPM area during the sampling conducted in High tide period of
spring tide. While Margalef’s diversity index (Species Richness) S of phytoplankton communities in
the path finder creek near OOT jetty was 4.443 and 3.692 at SPM during the consecutive low tide

period.

Margalef’s diversity index (Species Richness) of phytoplankton communities in the stations was 4.73
at OOT jetty area and 4.139 at SPM area during the sampling conducted in High tide period of Neap
tide. While Margalef’s diversity index (Species Richness) of phytoplankton communities in the path
finder creek near OOT jetty was 4.152 and SPM area was 5.454 during the consecutive low tide
period.

Shannon-Wiener’s index:

Shannon-Wiener’s Index (H) of phytoplankton communities in the sampling stations was in the range
of 0.786- 1.034 between selected sampling stations with an average value of 0.925 during high tide
period of spring tideat Kandla creek and nearby creeks. Shannon-Wiener’s Index (H) of
phytoplankton communities in the sampling stations was in the range of 0.790-0.915 between selected
sampling stations with an average value of 0.855 during consecutive low tide at Kandla creek and
nearby creeks.

Shannon-Wiener’s Index (H) of phytoplankton communities in the sampling stations was in the range
of 0.867-1.022 between selected sampling stations with an average value of 0.932 during high tide

period of neap tide at Kandla creek and nearby creeks. Shannon-Wiener’s Index (H) of phytoplankton
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communities in the sampling stations was in the range of 0.926- 1.001 between selected sampling
stations with an average value of 0.951during consecutive low tide at Kandla creek and nearby creeks.
Shannon-Wiener’s Index (H) of phytoplankton communities in the stations was1.037 at OOT jetty
area and 0.946 at SPM area during the sampling conducted in High tide period of spring tide. While
Shannon-Wiener’s Index (H) of phytoplankton communities in the path finder creek near OOT jetty
was 1.043 and 0.982 at SPM during the consecutive low tide period of spring tide.

Shannon-Wiener’s Index (H) of phytoplankton communities in the stations was 0.998 at OOT jetty
area and1.035 at SPM area during the sampling conducted in High tide period of Neap tide. While
Shannon-Wiener’s Index (H) of phytoplankton communities in the path finder creek near OOT jetty
was 0.942 and at SPM area was1.036 during the consecutive low tide period.

Typical values are generally between 1.5 and 3.5 in most ecological studies, and the index is rarely
greater than 4. The Shannon-Wiener’s index increases as both the richness and the evenness of the
community increase. This result indicates that diversity of phytoplankton of Kandla Harbour region
and nearby creeks is less but with abundant population of few, with relatively few ecological niches
and only very few opportunist organisms are really well adapted to this environment and thrive better
than other species.

Simpson’s diversity index:

Simpson diversity index (1-D) of phytoplankton communities was below 0.9 at all sampling stations
in the Kandla Harbour region and nearby creeks, which was varying from 0.778-0.851 between
selected sampling stations with an average of 0.823 during high tide period of spring tide. Simpson
diversity index (1-D) of phytoplankton communities was below 0.9 at all sampling stations in the
Kandla Harbour region and nearby creeks except few, which was varying from 0.787-0.842 between
selected sampling stations with an average of 0.814 during consecutive low tide.

Simpson diversity index (1-D) of phytoplankton communities was below 0.9 at all sampling stations
except few in Kandla Harbour region and nearby creeks, during high tide period and low tide period
during Neap tide also, which was varying from 0.813-0.874 with an average value of 0.847 between
selected sampling stations during high tide period and 0.840-0.871 varying from with an average
value of 0.858 between selected sampling stations during consecutive low tide period Low species
diversity suggests a relatively few successful species in this habitat.

Simpson diversity index (1-D) of phytoplankton communities in the stations was0.863 at OOT jetty
area and 0.820 at SPM area during the sampling conducted in High tide period of spring tide at Path
finder creek. While Simpson diversity index (1-D) of phytoplankton communities in the path finder
creek near OOT jetty was 0.876 and 0.867 at SPM during the consecutive low tide period in the path
finder creek.

Simpson diversity index (1-D) of phytoplankton communities in the stations was 0.838 at OOT jetty
area and 0.881 at SPM area during the sampling conducted in High tide period of Neap tide at Path
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finder Creek. While Simpson diversity index (1-D) of phytoplankton communities in the path finder
creek near OOT jetty was 0.832 and at SPM area was 0.867 during the consecutive low tide period.
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Table:-47 4APHYTOPLANKTON VARIATIONS IN ABUNDANCE AND DIVERSITY IN SUB
SURFACE SAMPLING STATIONS IN DPA HARBOUR AREA AT KANDLA CREEK AND ,
NEAR BY CREEKS DURING SPRING TIDE IN NOVEMBER 2022

Tide | Sampling | Abundanc No of % Of | Margalef’s | Shannon | Diversity

Station e Species divers diversity Weiner Index
In units/L observed ity index index (Simpson’s
[total species (Species H (logio) Index)
Richness) 1-D

HIGH 1 207 26/34 76.47 4.688 1.034 0.8511
TIDE 2 183 22/34 64.71 4.031 1.005 0.8437
3 193 13/34 38.24 2.28 0.811 0.7778
4 243 18/34 52.94 3.095 0.9391 0.8192
5 193 21/34 61.76 3.8 0.9777 0.8281
6 39 9/34 26.47 2.184 0.786 0.8178
LOW 1 178 14/34 41.18 2.509 0.8042 0.787
TIDE 2 199 20/34 58.82 3.589 0.8982 0.8075
3 115 14/34 41.18 2.74 0.8696 0.8365
4 154 18/34 52.94 3.375 0.915 0.8416
5 163 11/34 32.35 1.963 0.7895 0.7957

Table:-48 PHYTOPLANKTON VARIATIONS IN ABUNDANCE AND DIVERSITY IN SUB
SURFACE SAMPLING STATIONS IN DPA HARBOUR AREA AT KANDLA CREEK AND
NEAR BY CREEKS DURING NEAP TIDE IN NOVEMBER 2022

Tide | Sampling | Abundance No of % of Margalef’s | Shannon | Diversity
Station Inunits/L. | Species | diversity diversity Weiner Index
observed index index (Simpson’s
[total (Species H (logio) Index)
species Richness) 1-D
HIGH 1 216 24/31 77.42 4.279 0.98 0.8568
TIDE 2 229 22/31 70.97 3.865 0.958 0.853
3 228 22/31 70.97 3.868 1.022 0.8743
4 299 23/31 74.19 3.859 0.8667 0.8127
5 254 19/31 61.29 3.251 0.8929 0.8307
6 43 10/31 32.26 2.393 0.8712 0.8571
LoOw 1 183 18/31 58.06 3.263 0.9504 0.8636
TIDE 2 143 15/31 48.39 2.821 0.946 0.8666
3 178 21/31 67.74 3.86 1.001 0.8708
4 193 19/31 61.29 3.42 0.931 0.84
5 193 19/31 61.29 3.42 0.9259 0.8469
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Table:-49 ABUNDANCE OF PHYTOPLANKTON SUBSURFACE SAMPLING STATIONS
IN DPA HARBOUR AREA AT KANDLA CREEK AND, NEAR BY CREEKS DURING
SPRING TIDE IN NOVEMBER2022

Tide | Surface No of Group of Phytoplankton | Genera or Species
Sampling phytoplankton Group range species Composition
location Units/L [total Phyto %
plankton (Group
level)
BLUE GREEN 5.88
Sub 6 ALGAE 0-8 2/34
HIGH | surface DIATOMS 38-238 26/34 76.47
TIDE DINOFLAGELLATES 0-11 6/34 17.65
TOTAL PHYTO
PLANKTON 39-243 34
LOW BLUE GREEN 5.88
TIDE Sub 5 ALGAE 1-6 2/34
surface DIATOMS 110-190 26/34 76.47
DINOFLAGELLATES 1-7 6/34 17.65
TOTAL PHYTO
PLANKTON 115-199 34

TABLE:-50 ABUNDANCE OF PHYTOPLANKTON SUBSURFACE SAMPLING STATIONS
IN DPA HARBOUR AREA AT KANDLA CREEK AND, NEAR BY CREEKS DURING NEAP
TIDE IN NOVEMBER 2022

Tide | Surface No of Group of Phytoplankton | Genera or Species
Sampling phytoplankton Group range species Composition
location Units/L [total Phyto %
plankton (Group
level)
BLUE GREEN 6.45
Sub 6 ALGAE 0-6 2/31
HIGH | surface DIATOMS 43-293 24/31 77.42
TIDE DINOFLAGELLATES 0-9 5/31 16.13
TOTAL PHYTO
PLANKTON 43-299 31
LoOw BLUE GREEN 6.45
TIDE Sub 5 ALGAE 2-6 2/31
surface DIATOMS 133-186 24/31 77.42
DINOFLAGELLATES 3-8 5/31 16.13
TOTAL PHYTO
PLANKTON 143-193 31

DCPL/DPA/21-22/31- November-2022

Detox Corporation Pvt.Ltd.Surat

103




Environmental Monitoring Report of Deendayal Port Authority, November - 2022

TABLE:-51 PHYTOPLANKTON VARIATIONS IN ABUNDANCE AND DIVERSITY IN
SUB SURFACE SAMPLING STATIONS IN DPA OOT AT PATH FINDER CREEK,
VADINAR &NEAR BY SPM, DURING SPRING TIDE IN NOVEMBER 2022

Tide | Sampling | Abundance No of % of Margalef’s | Shannon | Diversity Index
Station Inunits/L | Species | diversity diversity Weiner (Simpson’s
observed index index Index)
[total (Species H (logio) 1-D
species Richness S)

HIGH Jetty 209 27/36 75.00 4.867 1.037 0.863

TIDE SPM 206 23/36 63.89 4.129 0.946 0.820

LoOw Jetty 177 24/36 66.67 4.443 1.043 0.876

TIDE SPM 131 19/36 52.78 3.692 0.982 0.867

TABLE:-52 PHYTOPLANKTON VARIATIONS IN ABUNDANCE AND DIVERSITY IN
SUB SURFACE SAMPLING STATIONS IN DPA OOT AT PATH FINDER CREEK,

VADINAR & NEAR BY SPM, DURING NEAP TIDE IN NOVEMBER 2022

Tide | Sampling | Abundance No of % of Margalef’s | Shannon | Diversity Index
Station Inunits/L. | Species | diversity diversity Weiner (Simpson’s
observed index index Index)
[total (Species H (logio) 1-D
species Richness)

HIGH Jetty 244 27/42 64.29 4.73 0.998 0.838

TIDE SPM 259 24/42 57.14 4.139 1.035 0.881

LoOw Jetty 200 23/42 54.76 4.152 0.942 0.832

TIDE SPM 294 32/42 76.19 5.454 1.036 0.867

TABLE:-53 ABUNDANCE OF PHYTOPLANKTON SUBSURFACE SAMPLING
STATIONS IN DPAOOT AT PATH FINDER CREEK, VADINAR & NEAR BY SPM,
DURING SPRING TIDE IN NOVEMBER 2022

Tide | Surface No of Group of Phytoplankton | Genera or Taxon
Sampling phytoplankton Group range species Diversity %
location Units/L [total Phyto | (Group level)
plankton
BLUE GREEN 14-20 13.89
Sub 2 ALGAE 5/36
HIGH | surface DIATOMS 180-192 25/36 69.44
TIDE DINOFLAGELLATES 36 6/36 16.67
TOTAL PHYTO
PLANKTON 206-209 36
Low BLUE GREEN 12-19 13.89
TIDE Sub 2 ALGAE 5/36
surface DIATOMS 118-156 25/36 69.44
DINOFLAGELLATES 1-2 6/36 16.67
TOTAL PHYTO
PLANKTON 131-177 36
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Table:- 54 ABUNDANCE OF PHYTOPLANKTON SUBSURFACE SAMPLING STATIONS
IN DPA OOT AT PATH FINDER CREEK, VADINAR & NEAR BY SPM, DURING NEAP
TIDE IN NOVEMBER 2022

Tide | Surface No of Group of Phytoplankton | Genera Species
Sampling phytoplankton Group range | or species | Composition
location Units/L ftotal %
Phyto (Group level)
plankton
BLUE GREEN 5-7 4142 9.52
Sub 2 ALGAE
HIGH | surface DIATOMS 238-248 32/42 76.19
TIDE DINOFLAGELLATES 14 6/42 14.29
TOTAL PHYTO
PLANKTON 244-259
LOW BLUE GREEN 4-8 4/42 9.52
TIDE Sub 2 ALGAE
surface DIATOMS 194-282 32/42 76.19
DINOFLAGELLATES 2-4 6/42 14.29
TOTAL PHYTO
PLANKTON 200-294
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Species Composition % of Phytoplankton during High tide and Low tide period during spring
tide in Kandla creek and nearby creeks

Species Composition % of Phytoplankton
during High tide

W BLUE GREEN
ALGAE

H DIATOMS

DINOFLAGELLATES

Species Composition % of Phytoplankton
during Low tide
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Species Composition % of Phytoplankton during High tide and Low tide period during Neap
tide in Kandla creek and nearby creeks
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Species Composition % of Phytoplankton during High tide and Low tide period during spring
tide in Path Finder Creek, Vadinar
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Species Composition % of Phytoplankton during High tide and Low tide period during Neap
tide in Path Finder Creek, Vadinar
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ZOOPLANKTON POPULATION:

For the evaluation of the Zooplankton population in DPA harbour area and within the immediate
surroundings of the port sampling was conducted from 6 sampling locations (3 in harbour area and
two in Nakti creek and one in Khoricreek) during high tide period and low tide period of spring tide
and Neap tide in November, 2022. The Zooplankton community of the sub surface water in the
harbour and nearby creeks during spring tide was representedby mainly six groups;Tintinnids,
Copepods,Arrow  worms,Mysids, Urochordata,Ciliates and 8 larval forms.The Zooplankton
community of the sub surface water in the harbour and nearby creeks during neap tide was
represented by mainly six groups;Tintinnids, Copepods,Arrow worms, Mysids, Urochordata,

Ciliatesand 6 larval forms.

Zooplankton of the sampling stations at sub surface layer in the DPA harbour area and nearby creek
was varying from 25-128 x10® N/m?® during high tide and 103-144x10°® N/m?*during low tide of Spring
Tide period. Zooplankton of the sampling stations at sub surface layer in the DPA harbour area and
nearby creek was varying from 19-114x10%® N/m® during high tide and 76-106x10° N/ m? during low
tide of Neap Tide period.

For the evaluation of the Zooplankton population in DPA OOT jetty area in Path Finder creek and
SPM in Vadinar selected 2 sampling locations (1 in jetty area and one near SPM).

During spring tide sampling plankton sample were collected at Jetty area and near SPM during
consecutive high tide period and low tide period. During Neap tide sampling Plankton samples were
collected from jetty area and SPM during consecutive high tide period and low tide period.

The Zooplankton community of the sub surface water in the path finder creek during spring tide was
represented by mainly four groups Tintinnids, Copepods, Urochordata, Ciliatesand 4 larval forms.
While the Zooplankton community of the sub surface water in the path Finder creeks at Jetty region
and SPM during neap tide was represented by four groups, Tintinnids, Copepods, Arrow worms,

Urochordataand 5 larval forms.

Zooplankton of the sampling stations at sub surface layer in the DPA OOT Jetty area of path finder
creek was 91x10° N/m? during high tide and 86x10°® N/m? during low tide of Spring Tide period.
Zooplankton of the sampling stations at sub surface layer in the DPA SPM area of path finder creek

was 101x10° N/m?® during high tide and 70x10® N/ m® during low tide of spring Tide period.

Zooplankton of the sampling stations at sub surface layer in the DPA OOT jetty area in path finder
creek was recorded 87x10° N/m?® during high tide and 65x10° N/ m*® during consecutive low tide
period of Neap tide. Zooplankton of the sampling stations at sub surface layer in the DPASPM area in
path finder creek was recorded 64x10°® N/mduring high tide and 87x10® N/ m® during consecutive

low tide period of Neap Tide.
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Species Richness Indices and Diversity Indices:

Margalef’s diversity index (Species Richness)

Margalef’s diversity index (Species Richness) of Zooplankton communities in the stations Kandla
creek region and nearby creeks was varying from 2.175- 5.186 with an average of 3.450 during the
sampling conducted in High tide period. Margalef’s diversity index (Species Richness) of
Zooplankton communities varying from 2.373-3.823 with an average of 3.261 during the sampling
conducted in low tide period during Spring tide.

Margalef’s diversity index (Species Richness) of Zooplankton communities in the Kandla creek
region and nearby creeks sampling stations were varying from1.358-3.858 with an average of 2.930
during the sampling conducted in high tide and varying from 2.289- 4.618 with an average of 3.513
during the sampling conducted in low tide during Neap tide period.

Margalef’s diversity index (Species Richness) of Zooplankton communities in the sampling
stationnear jettyat Path Finder Creek, Vadinar during the sampling conducted inconsecutive high tide
period and low tide of spring tide was recorded as 1.995 and 1.796 respectively. Margalef’s diversity
index (Species Richness) of Zooplankton communities in the sampling station near SPM at Path
Finder Creek, Vadinar during the sampling conducted in consecutive high tide period and low tide of
spring tide was recorded as 2.600 and 2.118 respectively.

Margalef’s diversity index (Species Richness) of Zooplankton communities near Jetty at Path finder
creek were varying from 3.807 and 2.396 respectivelyduring the sampling conducted in consecutive
high tide period and Low tide period of Neap tide. While Margalef’s diversity index (Species
Richness) of Zooplankton communities near SPM at Path finder creek were varying from 2.645-3.135
respectively during the consecutive high tide and low tide period.

Shannon-Wiener’s index:

Shannon-Wiener’s Index (H) of Zooplankton communities in the sampling stations in Kandla Harbour
region and nearby creeks was in the range of 0.778-1.164 between selected sampling stations with an
average value 0f0.939 during high tide period of spring tide. Shannon-Wiener’s Index (H) of
Zooplankton communities in the sampling stations in Kandla Harbour region and nearby creeks was
in the range of 0.795-1.015 between selected sampling stations with an average value 0f0.938 during
consecutive low tide period.

Shannon-Wiener’s Index (H) of Zooplankton communities in the sampling stations in Kandla Harbour
region and nearby creeks was in the range of 0.490-0.914 between selected sampling stations with an
average value of 0.805 during high tide period of Neap tide. Shannon-Wiener’s Index (H) of
Zooplankton communities in the sampling stations in Kandla Harbour region and nearby creeks was
in the range 0.797-1.041 of between selected sampling stations with an average value of 0.928 during

consecutive low tide period.
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Shannon-Wiener’s Index (H) of Zooplankton communities in the sampling station near jetty at Path
Finder Creek, Vadinar during the sampling conducted in consecutive High tide period and low tide of
spring tide was recorded as 0.816-0.793 respectively. Shannon-Wiener’s Index (H) of Zooplankton
communities in the sampling station near SPM at Path Finder Creek, Vadinar during the sampling
conducted in consecutive High tide period and low tide of spring tide was recorded as 0.834-0.808
respectively.

Shannon-Wiener’s Index (H) of Zooplankton communities near jetty at Path finder creek was varying
from 0.956-0.755 respectively during the sampling conducted consecutive high tide period and low
tide period of Neap tide. While Shannon-Wiener’s Index (H) of Zooplankton communities near SPM
at Path finder creek was varying from 0.775-0.751during the consecutive high tide and low tide
period.

Typical values are generally between 1.5 and 3.5 in most ecological studies, and the index is rarely
greater than 4. The Shannon-Wiener’s index increases as both the richness and the evenness of the
community increase. This result indicates that diversity of Zooplankton of Kandla Harbour region and
nearby creeks stations is slightly high with very minimum diverse population but very few opportunist
organisms are really well adapted to this environment and thrive better than other species.

Simpson’s diversity index:

Simpson diversity index (1-D) of Zooplankton communities was below 0.9 most of sampling stations
in the Kandla Harbour region and nearby creeks during high tide and low tide of spring tide period
except few stations, which was varying from 0.780-0.909 between selected sampling stations with an
average of 0.837 during high tide period and was varying from 0.785- 0.864 with an average value of
0.837 between selected sampling stations during low tide.

Simpson diversity index (1-D) of Zooplankton communities was below 0.9 at all sampling stations in
the Kandla Harbour region and nearby creeks during high tide and low tide period of Neap tide except
few, which was varying from 0.591-0.827 between selected sampling stations with an average of
0.753 during high tide period and was varying from 0.793-0.852 with an average value of 0.820
between selected sampling stations during consecutive low tide. This species diversity suggests a
relatively few successful species in this habitat during November, 2022 sampling.

Simpson diversity index (1-D) of Zooplankton communities in the sampling station near jetty at Path
Finder Creek, Vadinar during the sampling conducted in consecutive High tide period and low tide of
spring tide was recorded as 0.821 and 0.815 respectively. Simpson diversity index (1-D) of
Zooplankton communities in the sampling station near SPM at Path Finder Creek, Vadinar during the
sampling conducted in consecutive High tide period and low tide of spring tide was recorded as 0.812

and 0.828 respectively.
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Simpson diversity index (1-D) of Zooplankton communities in the sampling station near jetty at Path
Finder Creek, Vadinar during the sampling conducted in consecutive High tide period and low tide of
Neap tide was recorded as 0.836- 0.766 respectively. Simpson diversity index (1-D) of Zooplankton
communities in the sampling station near SPM at Path Finder Creek, Vadinar during the sampling
conducted in consecutive High tide period and low tide of spring tide was recorded as 0.768 and 0.719
respectively.
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TABLE:-55 ZOOPLANKTON VARIATION IN ABUNDANCE AND DIVERSITY IN SUB
SURFACE SAMPLING STATIONS IN DPA HARBOUR AREA AT KANDLA CREEK AND
NEAR BY CREEKS DURING SPRING TIDEIN NOVEMBER 2022

Tide | Sampling Abundance No of % of | Margalef | Shannon Diversity
Station In Nx10% m® | Species/g | divers ’s Weiner Index
roups ity diversity index (Simpson’s
observed index H (logio) Index)
[total (Species 1-D
species/gr Richness
oup S)
HIG 1 124 26/33 78.79 5.186 1.164 0.9089
H 2 114 18/33 54.55 3.589 0.8655 0.7802
TID 3 102 16/33 | 48.48 | 3.243 0.9207 0.8189
E 4 128 17/33 | 51.52 | 3.298 0.9062 0.8124
5 107 16/33 48.48 3.21 0.997 0.8686
6 25 8/33 24.24 2.175 0.7777 0.83
1 117 16/33 48.48 3.15 0.9709 0.8609
2 144 20/33 60.61 3.823 0.9468 0.8238
LO 3 121 19/33 57.58 3.753 1.015 0.8639
W 4 108 16/33 48.48 3.204 0.9609 0.8505
TIED 5 103 12/33 36.36 2.373 0.7949 0.7853

TABLE:-56 ZOOPLANKTON VARIATIONS IN ABUNDANCE AND DIVERSITY IN SUB
SURFACE SAMPLING STATIONS IN DPA HARBOUR AREAAT KANDLA CREEK AND
NEAR BY CREEKS DURING NEAP TIDE INNOVEMBER 2022

Tide Sampling Abundance No of % of | Margalef Shannon Diversity
Station In No x10%/ | Species/g | divers ’s Weiner Index
m® roups ity diversity index (Simpson
observed index H (logio) ’s
[total (Species Index)
species/gr Richness 1-D
oup S)
HIG 1 82 18/32 56.25 3.858 0.9017 0.7814
H 2 99 16/32 50.00 3.264 0.9138 0.8273
TID 3 89 13/32 40.63 2.673 0.8264 0.7763
E 4 114 18/32 56.25 3.589 0.8478 0.7645
5 98 14/32 43.75 2.835 0.8503 0.7766
6 19 5/32 15.63 1.358 0.4901 0.5906
1 79 11/32 34.38 2.289 0.797 0.7932
2 76 21/32 65.63 4.618 1.041 0.8516
LO 3 106 21/32 65.63 4.289 1.026 0.8446
W 4 90 15/32 46.88 3.111 0.9087 0.8177
TIIED 5 100 16/32 50.00 3.257 0.865 0.7939
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Table:-57 ABUNDANCE OF ZOOPLANKTON IN SUBSURFACE SAMPLING STATIONS
IN DPA HARBOUR AREAATKANDLA CREEK AND NEAR BY CREEKS DURING
SPRING TIDE IN NOVEMBER 2022

Tide Surface No of Group of Abundance of | Genera or Taxon
Sampling Zooplankton Zooplankton | species /total | Diversity
locations x10%/ m? Zooplankton %

Group (Group
Range level)
tintinnids 9-26 11/33 33.33
Copepods 11-51 9/33 27.27
HIGH Arrow worms 0-1 1/33 3.03
TIDE Sub 6 Mysids 0-2 1/33 3.03
surface Urochordata 1-6 2133 6.06
Ciliates 0-2 1/33 3.03
Larval forms 4-50 8/33 24.25
TOTAL
ZOOPLANKTON
N/ M3 25-128 33
Tintinnids 18-33 11/33 33.33
Copepods 37-49 9/33 217.27
Arrow worms 0-4 1/33 3.03
LOW Sub 5 Mysids 0-2 1/33 3.03
TIDE surface Urochordata 0-2 2/33 6.06
Ciliates 0-2 1/33 3.03
Larval forms 41-65 8/33 24.25
TOTAL
ZOOPLANKTON
N/M3 103-144 33
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TABLE:-58 ABUNDANCE OF ZOOPLANKTON IN SUBSURFACE SAMPLING STATIONS
IN DPA HARBOUR AREA IN KANDLA CREEK AND, NEAR BY CREEKS DURING NEAP
TIDE IN NOVEMBER 2022

Tide Surface No of Group of Abundance Genera or Taxon
Sampling Zooplankton of species /total | Diversity
locations Zooplankton | Zooplankton %

x10¥/ m? (Group
Group level)
Range

Tintinnids 0-14 10/32 31.25

HIGH TIDE Copepods 6-49 10/32 31.25
Arrow worms 0 1/32 3.13

Sub 6 Mysids 0-6 2/32 6.25
surface Urochordata 0-4 2/32 6.25
Ciliates 0-2 1/32 3.13

Larval forms 13-50 6/32 18.74

TOTAL
ZOOPLANKTON
N/M3 19-114 32

tintinnids 4-17 10/32 31.25

Copepods 25-45 10/32 31.25

Arrow worms 0-2 1/32 3.13

LOW TIDE Sub 5 Mysids 0-6 2/32 6.25
surface Urochordata 0-5 2132 6.25
Ciliates 0-1 1/32 3.13
Larval forms 27-47 6/32 18.74

TOTAL
ZOOPLANKTON
N/M3 76-106 32

Table:-59 ZOOPLANKTON VARIATIONS IN ABUNDANCE AND DIVERSITY IN SUB
SURFACE SAMPLING STATIONS IN DPA OOT AREA AT PATH FINDER CREEK AND
NEAR BY SPM DURING SPRING TIDE IN NOVEMBER 2022

Tide Sampling | Abundanc No of % of | Margalef’s | Shanno | Diversity
Station e Species/g | diversit | diversity n Index
In x10°N / roups y index Weiner | (Simpson
m® observed (Species index ’s
[total Richness | H (logioy | Index)
species/gr S) 1-D
oup
HIGH Jetty 91 10/20 50.00 1.995 0.816 0.821
TIDE SPM 101 13/20 | 65.00 2.6 0.834 | 0.812
Low Jetty 86 9/20 45.00 1.796 0.793 0.815
TIDE SPM 70 10/20 50.00 2.118 0.808 0.828
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TABLE:-60 ZOOPLANKTON VARIATION IN ABUNDANCE AND DIVERSITY IN SUB
SURFACE SAMPLING STATIONS IN DPA OOT AREA AT PATH FINDER CREEK AND
NEAR BY SPM DURINGNEAP TIDE IN NOVEMBER 2022

Tide Sampling | Abundanc No of % of | Margalef’s | Shanno | Diversity
Station e Species/g | diversit | diversity n Index
In Nx10%/ roups y index Weiner | (Simpson
m® observed (Species index ’s
[total Richness | H (logiy | Index)
species/gr S) 1-D
oup
HIGH Jetty 87 18/21 85.71 3.807 0.956 0.836
TIDE SPM 64 12/21 57.14 2.645 0.775 0.768
LoOw Jetty 65 11/21 52.38 2.396 0.755 0.766
TIDE SPM 87 15/21 71.43 3.135 0.751 0.719

Table:-61 ABUNDANCE OF ZOOPLANKTON IN SUBSURFACE SAMPLING STATIONS
IN DPA OOT AREAAND PATH FINDER CREEK AND NEAR BY SPM DURING SPRING
TIDE IN NOVEMBER 2022

Tide Surface No of Group of Abundance Genera or Taxon
Sampling Zooplankton of species /total | Diversity
locations Zooplankton | Zooplankton %

x10% m? (Group
level)
Group
Range

Tintinnids 24-32 5/20 25.00
Copepods 28-38 8/20 40.00
HIGH TIDE Urochordata 1-2 2/20 10.00
Sub 2 Ciliates 0-1 1/20 5.00
surface Larval forms 30-36 4/20 20.00

TOTAL 91-101 20

ZOOPLANKTON

Tintinnids 17-21 5/20 25.00
Copepods 30-37 8/20 40.00
Urochordata 0 2/20 10.00
LOW TIDE Sub 2 Ciliates 0 1/20 5.00
surface Larval forms 19-32 4120 20.00

TOTAL 70-86 20

ZOOPLANKTON
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TABLE:-62 ABUNDANCE OF ZOOPLANKTON IN SUBSURFACE SAMPLING STATIONS
IN DPA OOT AREA AT PATH FINDER CREEK AND NEAR BY SPM DURING NEAP TIDE
IN NOVEMBER 2022

Tide Surface No of Group of Abundance Genera or Taxon
Sampling Zooplankton of species /total | Diversity
locations Zooplankton | Zooplankton %

x10%/ m? (Group
Group level)
Range
tintinnids 9-16 7/21 33.33
Copepods 23-34 6/21 28.57
HIGH TIDE Arrow worms 0 1/21 4.76
Sub 2 Urochordata 0-2 2/21 9.52
surface Larval forms 32-35 5/21 23.82
TOTAL 64-87 21
ZOOPLANKTON
tintinnids 6-9 7/21 33.33
Copepods 29 6/21 28.57
Arrow worms 0-1 1/21 4.76
LOW TIDE Sub 2 Urochordata 0-3 2/21 9.52
surface Larval forms 27-48 5/21 23.82
TOTAL 65-87 21
ZOOPLANKTON
DCPL/DPA/21-22/31- November-2022
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Species Composition % of Zooplankton during High tide and Low tide period of spring tide In

Kandla Creek and nearby Creeks

Species Composition Diversity %
( Group level ) during High
tide period
M Tintinids
M Copepods
= Arrow worms

H Mysids

3% > M Urochordata

6%
3%
3%

m Ciliates

Larval forms

Species Composition Diversity %
( Group level ) during Low
tide period

M Tintinids

M Copepods
 Arrow worms
H Mysids

B Urochordata
m Ciliates

Larval forms

Species Composition % of Zooplankton during High tide and Low tide period of Neap tide In

Kandla Creek and nearby Creeks

Species Composition Diversity %
( Group level ) during Hightide period

M Tintinids

B Copepods
3%
6%

B Arrow worms

B Mysids
6%
B Urochordata

m Ciliates

Larval forms

Species Composition Diversity %
( Group level ) during Low-tide period

H Tintinids

B Copepods

B Arrow worms
B Mysids

M Urochordata
M Ciliates

Larval forms
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Species Composition % of Zooplankton during High tide and Low tide period of Spring tide In
Path Finder Creek and near Jetty

Zooplankton Species Composition %
( Group level ) during High tide period

H Tintinids

B Copepods
5%
= Urochordata

10% H Ciliates

M Larval forms

Zooplankton Species Composition %
( Group level ) during Low tide period

B Tintinids
B Copepods

0,
5% = Urochordata

10%

M Ciliates

H Larval forms

Species Composition % of Zooplankton during High tide and Low tide period of Neap tide In
Path Finder Creek near jetty and nearby SPM

Species Composition %
( Group level ) during Hightide period

B Tintinids
B Copepods

9% [ Arrow worms

5%

B Urochordata

H Larval forms

Species Composition %
( Group level) during Low-tide period

B Tintinids
B Copepods

9% M Arrow worms

5%

B Urochordata

M Larval forms
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TABLE:-63 SYSTEMATIC ACCOUNT OF PHYTOPLANKTON IN THE SAMPLING
LOCATIONS OF DPA HARBOUR AREA AT KANDLA CREEK AND NEARBY CREEKS
DURING NEAP TIDE OF NOVEMBER 2022

CLASS ORDER FAMILY GENUS/SPECIES | # | Relative
Abundance
Nostocales Oscillatoriaceae Oscillatoria sp. B1 | Very sparse
Cyanophyceae
Oscillatoriales Phormidiaceae Planktothrix sp. B2 | Very sparse
Biddulphiales Biddulphiaceae Biddulphiasp D1 | Abundant
Bacteriastrum sp D2 | Very sparse
Chaetocerotales Chaetocerotaceae
Chaetoceros sp. D3 | Scattered
Corethrales Corethraceae Corethron sp D4 | Very sparse
Coscinodiscales Coscinodiscaceae Coscinodiscus sp. | D5 | Dominant
Bellerocheaceae Bellerochea sp D6 | Very sparse
Coscinodiscophyceae | Hemiaulales
Streptothecaceae Helicotheca sp D7 | Very sparse
Rhizosoleniales Rhizosoleniaceae Rhizosolenia sp. D8 | Sparse
Lithodesmiales Lithodesmiaceae Ditylum sp D9 | Dominant
Thalassiosiraceae Planktoniellasp D10 | Very sparse
Thalassiosirales
Skeletonemataceae Skeletonemasp D11 | Abundant
Odontella sp. D12 | Very sparse
Triceratiales Triceratiaceae
Triceratium sp. D13 | Very sparse
Bacillaria sp. D14 | Very sparse
Bacillariales Bacillariaceae Nitzschia sp D15 | Sparse
Bacillariophyceae SZSEUdO_thSChIa D16 | Very sparse
Naviculales Pleurosigmataceae Pleurosigma sp. D17 | Very sparse
Surirellales Entomoneidaceae Entomoneis sp. D18 | Very sparse
Asterionellopsis sp | D19 | Scattered
Fragilariophyceae Fragilariales Fragilariaceae Fragilariasp D20 | Very sparse
Synedrasp D21 | Very sparse
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Striatellales Striatellaceae Grammatophora sp | D22 | Very sparse
Thalassionema sp. | D23 | Sparse
Thalassionematales | Thalassionemataceae
Thalassiothrix sp. D24 | Very sparse
Noctilucea /
Noctiluciphyceae Noctilucales Noctilucaceae Noctiluca sp. DF1 | Sparse
(Dinokaryota)
A A Protoperidinium
Peridiniales Protoperidiniaceae 5p DF2 | Very sparse
Dinophyceae Pyrophacaceae Pyrophacus sp. DF3 | Very sparse
Gonyaulacales Ceratium furca DF4 | Very sparse
Ceratiaceae
Ceratium tripos DF5 | Very sparse
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TABLE:-64 SYSTEMATIC ACCOUNT OF PHYTOPLANKTON IN THE SAMPLING
LOCATIONS IN OF DPA HARBOUR AREA AT KANDLA CREEK AND NEARBY
CREEKS DURING SPRING TIDE OF NOVEMBER 2022:

CLASS ORDER FAMILY GENUS/SPECIES | # | Relative
Abundance
Nostocales Oscillatoriaceae Oscillatoria sp. B1 | Very sparse
Cyanophyceae
Oscillatoriales Phormidiaceae Planktothrix sp. B2 | Very sparse
Biddulphiales Biddulphiaceae Biddulphiasp D1 | Sparse
Chaetocerotales Chaetocerotaceae Chaetoceros sp. D2 | Abundant
Corethrales Corethraceae Corethron sp D3 | Very sparse
Coscinodiscales Coscinodiscaceae Coscinodiscus sp. | D4 | Abundant
Rhizosoleniales Rhizosoleniaceae Rhizosolenia sp. D5 | Sparse
Coscinodiscophyceae | Leptocylindrales Leptocylindraceae Leptocylindrussp | D6 | Very sparse
Lithodesmiales Lithodesmiaceae Ditylum sp D7 | Scattered
Thalassiosiraceae Planktoniellasp D8 | Very sparse
Thalassiosirales Lauderiaceae Lauderia sp D9 | Very sparse
Skeletonemataceae Skeletonemasp D10 | Dominant
Odontella sp. D11 | Very sparse
Triceratiales Triceratiaceae
Triceratium sp. D12 | Very sparse
Bacillaria sp. D13 | Very sparse
Bacillariales Bacillariaceae Nitzschia sp D14 | Very sparse
Pseudo-nitzschia D15 | Very sparse
sp.
Bacillariophyceae Naviculaceae Navicula sp. D16 | Very sparse
Naviculales Plagiotropidaceae Plagiotropis sp D17 | Very sparse
Pleurosigmataceae Pleurosigma sp. D18 | Sparse
Entomoneidaceae Entomoneis sp. D19 | Very sparse
Surirellales
Surirellaceae Surirella sp. D20 | Very sparse
Fragilariophyceae Fragilariales Fragilariaceae Asterionellopsis sp | D21 | Sparse
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Fragilariasp D22 | Very sparse
Synedrasp D23 | Sparse
Striatellales Striatellaceae Grammatophora sp | D24 | Very sparse
Thalassionema sp. | D25 | Scattered
Thalassionematales | Thalassionemataceae
Thalassiothrix sp. D26 | Sparse
Noctilucea /
Noctiluciphyceae Noctilucales Noctilucaceae Noctiluca sp. DF1 | Sparse
(Dinokaryota)
S e Pr ridinium
Peridiniales Protoperidiniaceae Spotope idiniu DF2 | Very sparse
Ceratium breve DF3 | Very sparse
Dinoph -
inophyceae Ceratium furca DF4 | Very sparse
Gonyaulacales Ceratiaceae
Ceratium fusus DF5 | Very sparse
Ceratium tripos DF6 | Very sparse
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TABLE:-65 SYSTEMATIC ACCOUNT OF PHYTOPLANKTON IN THE SAMPLING
LOCATIONS IN OF DPA OOT AREA AT PATH FINDER CREEK AND NEARBY SPM AT
VADINARDURING NEAP TIDE OF NOVEMBER 2022:

CLASS ORDER FAMILY GENUS/SPECIES | # | Relative
Abundance
Lyngbya sp. Bl | Very sparse
Nostocales Oscillatoriaceae Oscillatoria sp. B2 | Very sparse
Cyanophyceae
Spirulina sp. B3 | Very sparse
Oscillatoriales Phormidiaceae Planktothrix sp. B4 | Very sparse
Biddulphiales Biddulphiaceae Biddulphiasp D1 | Scattered
Chaetocerotales Chaetocerotaceae Chaetocerossp D2 | Scattered
Corethrales Corethraceae Corethron sp D3 | Very sparse
Coscinodiscales Coscinodiscaceae Coscinodiscus sp. | D4 | Dominant
Bellerocheaceae Bellerocheasp D5 | Very sparse
Cerataulina sp. D6 | Very sparse
Hemiaulales Hemiaulaceae
Eucampia sp D7 | Very sparse
Streptothecaceae Helicotheca sp D8 | Very sparse
Coscinodiscophyceae
Leptocylindrales Leptocylindraceae Leptocylindrussp | D9 | Very sparse
Lithodesmiales Lithodesmiaceae Ditylumsp D10 | Abundant
Dactyliosolen sp. D11 | Very sparse
Rhizosoleniales Rhizosoleniaceae
Rhizosolenia sp. D12 | Sparse
Skeletonemataceae Skeletonema sp. D13 | Abundant
Thalassiosirales Lauderiaceae Lauderia sp D14 | Very sparse
Thalassiosiraceae Planktoniellasp D15 | Very sparse
Odontellasp D16 | Very sparse
Triceratiales Triceratiaceae
Triceratiumsp D17 | Very sparse
Bacillariasp. D18 | Abundant
Bacillariophyceae Bacillariales Bacillariaceae
Nitzschia sp D19 | Very sparse
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Pseudo-nitzschiasp | D20 | Scattered
Meuniera sp. D21 | Very sparse
Naviculaceae
Navicula sp D22 | Very sparse
Naviculales
Pinnulariaceae Pinnulariasp D23 | Very sparse
Pleurosigmataceae Pleurosigma sp D24 | Very sparse
Entomoneidaceae Entomoneis sp. D25 | Very sparse
Surirellales
Surirellaceae Surirellasp D26 | Very sparse
Climacospheniales | Climacospheniaceae | Climacosphenia sp. | D27 | Very sparse
Asterionellopsis sp. | D28 | Very sparse
Fragilariales Fragilariaceae
Synedra sp. D29 | Very sparse
Fragilariophyceae
Striatellales Striatellaceae Striatellasp D30 | Very sparse
Thalassionema sp. | D31 | Sparse
Thalassionematales | Thalassionemataceae
Thalassiothrix sp. | D32 | Sparse
Peridiniales Protoperidiniaceae Egotoperldlnlum DF1 Very sparse
Dinophysales Dinophysaceae Dinophysis sp. DF2 | Very sparse
Dinophyceae Pyrophacaceae Pyrophacus sp. DF3 | Very sparse
Ceratium furca DF4 | Very sparse
Gonyaulacales
Ceratiaceae Ceratium fusus DF5 | Very sparse
Ceratium tripos DF6 | Very sparse
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TABLE:-66 SYSTEMATIC ACCOUNT OF PHYTOPLANKTON IN THE SAMPLING
LOCATIONS IN OF DPAOOT AREA AT PATH FINDER CREEKAND NEARBY SPM AT

VADINAR DURING AND SPRING TIDE OF NOVEMBER 2022:

CLASS ORDER FAMILY GENUS/SPECIES | # | Relative
Abundance
Chroococcales Chroococcaceae Merismopedia sp. | B1 | Very sparse
Lyngbya sp. B2 | Very sparse
Nostocales Oscillatoriaceae
Cyanophyceae Oscillatoria sp. B3 | Sparse
Oscillatoriales Phormidiaceae Planktothrix sp. B4 | Very sparse
Stigonematales Stigonemataceae Stigonema sp. B5 | Very sparse
Biddulphiales Biddulphiaceae Biddulphiasp D1 | Sparse
Chaetocerotales Chaetocerotaceae Chaetoceros sp. D2 | Dominant
Corethrales Corethraceae Corethron sp D3 | Very sparse
Coscinodiscales Coscinodiscaceae Coscinodiscus sp. | D4 | Abundant
Bellerocheaceae Bellerochea sp D5 | Very sparse
Hemiaulales Hemiaulaceae Cerataulina sp. D6 | Very sparse
Coscinodiscophyceae Streptothecaceae Helicotheca sp D7 | Very sparse
Rhizosoleniales Rhizosoleniaceae Rhizosolenia sp. D8 | Scattered
Leptocylindrales Leptocylindraceae Leptocylindrussp | D9 | Very sparse
Lithodesmiales Lithodesmiaceae Ditylum sp D10 | Abundant
Thalassiosiraceae Planktoniellasp D11 | Very sparse
Thalassiosirales
Lauderiaceae Lauderia sp D12 | Very sparse
Odontella sp. D13 | Sparse
Triceratiales Triceratiaceae
Triceratium sp. D14 | Very sparse
Bacillaria sp. D15 | Scattered
Bacillariales Bacillariaceae Nitzschia sp D16 | Very sparse
Bacillariophyceae — :
Pseudo-nitzschia D17 | Sparse
sp.
Naviculales Pinnulariaceae Pinnulariasp D18 | Very sparse
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Pleurosigmataceae Pleurosigma sp. D19 | Very sparse
Entomoneidaceae Entomoneis sp. D20 | Very sparse
Surirellales
Surirellaceae Surirella sp. D21 | Very sparse
Asterionellopsis sp | D22 | Sparse
Fragilariales Fragilariaceae
Synedrasp D23 | Very sparse
Fragilariophyceae
Thalassionema sp. | D24 | Sparse
Thalassionematales | Thalassionemataceae
Thalassiothrix sp. D25 | Very sparse
A - Protoperidinium
Peridiniales Protoperidiniaceae 5p DF1 | Very sparse
Dinophysales Dinophysaceae Dinophysis sp. DF2 | Very sparse
Dinophyceae Pyrophacaceae Pyrophacus sp. DF3 | Very sparse
Ceratium furca DF4 | Very sparse
Gonyaulacales
Ceratiaceae Ceratium fusus DF5 | Very sparse
Ceratium tripos DF6 | Very sparse
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TABLE:-67 SYSTEMATIC ACCOUNT OF ZOOPLANKTON FROM THE SAMPLING

CREEKSDURING NEAP TIDE OF NOVEMBER 2022:

LOCATIONS OF DPA HARBOUR AREA AT KANDLA CREEK AND NEARBY

RELATIVE
CLASS ORDER FAMILY GENUS/SPECIES # ABUNDANCE
Tintinnidiidae Leprotintinnussp. T1 | Very sparse
Tintinnopsis dadayi T2 | Very sparse
Tintinnopsisfailakkaensis | T3 | Very sparse
Tintinnopsis gracilis T4 | Very sparse
Codonellidae Tintinnopsis mortensenii | TS5 | Very sparse
Spirotrichea Tintinnida Tintinnopsis radix T6 | Very sparse
Tintinnopsis
tocantinensis T7 | Very sparse
Amphorellopsis sp. T8 | Very sparse
Tintinnidae
Eutintinnus sp. T9 | Very sparse
Xystonellidae Favella sp. T10 | Very sparse
Acrocalanus sp. C1 | Sparse
Paracalanidae
Parvocalanus sp. C2 | Very sparse
Acartiidae Acartia sp. C3 | Very sparse
Calanoida
Clausocalanidae | Clausocalanus sp. C4 | Very sparse
Crustacea
Centropagidae Centropages sp. C5 | Very sparse
Subclass:
Temoridae Temora sp. C6 | Very sparse
Copepoda
Cyclopoida Oithonidae Oithona sp. C7 | Abundant
Ectinosomatidae | Microsetellasp. C8 | Scattered
Harpacticoida
Euterpinidae Euterpina sp. C9 | Sparse
Poicilostomatatoida | Oncaeidae Oncaea sp. C10 | Very sparse
Sagittoidea Aphragmophora Sagittidae Sagitta sp. Al | Very sparse
Mysida, Penaeidae Metapenaeussp. M1 | Very sparse
Malacostraca
Decapoda Solenoceridae Solenocera sp. M2 | Very sparse
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Fritillariidae Fritillaria sp. Ul | Very sparse
Appendicularia
Oikopleuridae Oikopleura sp. U2 | Very sparse
Oligohymenophorea | Sessilida Zoothamniidae | Zoothamnium sp. CI1 | Very sparse
Copepoda Nauplius larvae of L1 | Dominant
copepods
Malacostraca
Brachyuran zoea L2 | Very sparse
Decapoda
Maxillopoda
Cirripede larvae L3 | Very sparse
Thecostraca
Cyphonautes larvae L4 | Very sparse
Ophiopluteus larvae L5 | Very sparse
Polychaeta Trochophore larvae L6 | Very sparse
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TABLE:-68 SYSTEMATIC ACCOUNT OF ZOOPLANKTON FROM THE SAMPLING OF
DPA HARBOUR AREA AT KANDLA CREEK AND NEARBY CREEKSDURING SPRING

TIDE OF NOVEMBER 2022:

RELATIVE
CLASS ORDER FAMILY GENUS/SPECIES # ABUNDANCE
Tintinnidiidae Leprotintinnussp. T1 | Scattered
Tintinnopsis dadayi T2 | Very sparse
Tintinnopsisfailakkaensis | T3 | Very sparse
Tintinnopsis gracilis T4 | Very sparse
Codonellidae Tintinnopsis mortensenii | TS | Very sparse
Spirotrichea Tintinnida Tintinnopsis radix T6 | Sparse
Tintinnopsis
tocantinensis T7 | Very sparse
Metacylididae Metacylissp. T8 | Very sparse
Amphorellopsis sp. T9 | Very sparse
Tintinnidae
Eutintinnus sp. T10 | Very sparse
Xystonellidae Favella sp. T11 | Sparse
Acrocalanus sp. C1 | Scattered
Paracalanidae
Parvocalanus sp. C2 | Very sparse
Acartiidae Acartia sp. C3 | Very sparse
Calanoida
Crustacea Clausocalanidae | Clausocalanus sp. C4 | Very sparse
Subclass: Centropagidae Centropages sp. C5 | Very sparse
Copepoda Eucalanidae Subeucalanus sp. C6 | Very sparse
Cyclopoida Oithonidae Oithona sp. C7 | Abundant
Ectinosomatidae | Microsetellasp. C8 | Sparse
Harpacticoida
Euterpinidae Euterpina sp. C9 | Sparse
Sagittoidea Aphragmophora | Sagittidae Sagitta sp. Al | Very sparse
Mysida,
Malacostraca Solenoceridae Solenocera sp. M1 | Very sparse

Decapoda
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Fritillariidae Fritillaria sp. Ul | Very sparse
Appendicularia
Oikopleuridae Oikopleura sp. U2 | Very sparse
Oligohymenophorea | Sessilida Zoothamniidae | Zoothamnium sp. CI1 | Very sparse
Copepoda Nauplius farvae of L1 | Dominant
copepods
Malacostraca
Brachyuran zoea L2 | Sparse
Decapoda
Maxillopoda
Cirripede larvae L3 | Very sparse
Thecostraca
Cyphonautes larvae L4 | Very sparse
Ophiopluteus larvae L5 | Very sparse
Gastropoda
Opisthobranchia larvae L6 | Very sparse
Streptoneura
Polychaeta Trochophore larvae L7 | Sparse
Pelecypoda Veliger larvae of L8 | Very sparse

bivalves
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TABLE:-69 SYSTEMATIC ACCOUNT OF ZOOPLANKTON FROM THE SAMPLING
LOCATIONS OF DPA OOT AREA AT PATH FINDER CREEK AND NEARBY SPM AT

VADINARDURING NEAP TIDE OF NOVEMBER 2022:

RELATIVE
CLASS ORDER FAMILY GENUS/SPECIES # ABUNDANCE
Tintinnidiidae Leprotintinnussp. T1 | Sparse
Tintinnopsisfailakkaensis | T2 | Very sparse
Tintinnopsis gracilis T3 | Very sparse
Codonellidae
Spirotrichea Tintinnida Tintinnopsis radix T4 | Very sparse
Tintinnopsis tocantinensis | T5 | Very sparse
Tintinnidae Amphorellopsis sp. T6 | Very sparse
Xystonellidae Favella sp. T7 | Very sparse
Acrocalanus sp. Cl | Scattered
Calanoida Paracalanidae
Parvocalanus sp. C2 | Very sparse
Crustacea
Cyclopoida Oithonidae Oithona sp. C3 | Abundant
Subclass:
Euterpinidae Euterpina sp. C4 | Very sparse
Copepoda Harpacticoida
Ectinosomatidae | Microsetellasp. C5 | Very sparse
Poicilostomatatoida | Oncaeidae Oncaea sp. C6 | Very sparse
Sagittoidea Aphragmophora Sagittidae Sagitta sp. Al | Very sparse
Fritillariidae Fritillaria sp. Ul | Very sparse
Appendicularia
Oikopleuridae Oikopleura sp. U2 | Very sparse
Copepoda Nauplius larvae of L1 | Dominant
copepods
Maxillopoda
Cirripede larvae L2 | Very sparse
Thecostraca
Gastropoda
Opisthobranchia larvae L3 | Very sparse
Streptoneura
Polychaeta Trochophore larvae L4 | Very sparse
Pelecypoda Veliger larvae of bivalves | L5 | Very sparse
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TABLE:-70 SYSTEMATIC ACCOUNT OF ZOOPLANKTON FROM THE SAMPLING
LOCATIONS OF DPA OOT AREA AT PATH FINDER CREEK AND NEARBY SPM AT

VADINAR DURING SPRING TIDE OF NOVEMBER 2022:

RELATIVE
CLASS ORDER FAMILY GENUS/SPECIES | # ABUNDANCE
Tintinnidiidae Leprotintinnussp. T1 | Abundant
Tintinnopsisgracilis | T2 | Very sparse
Spirotrichea Tintinnida Codonellidae Tmtmnops_l_s T3 ery sparse
mortensenii
Tintinnopsis radix | T4 | Very sparse
Xystonellidae Favella sp. T5 | Scattered
Acrocalanus sp. C1 | Sparse
Paracalanidae
Parvocalanus sp. C2 | Very sparse
Calanoida
Centropagidae Centropages sp. C3 | Very sparse
Crustacea
Tortanidae Tortanus sp. C4 | Very sparse
Subclass:
Cyclopoida Oithonidae Oithona sp. C5 | Abundant
Copepoda
Euterpinidae Euterpina sp. C6 | Very sparse
Harpacticoida Ectinosomatidae | Microsetellasp. C7 | Scattered
Poicilostomatatoida | Corycaeidae Corycaeus sp. C8 | Very sparse
Fritillariidae Fritillaria sp. Ul | Very sparse
Appendicularia
Oikopleuridae Oikopleura sp. U2 | Very sparse
Oligohymenophorea | Sessilida Zoothamniidae | Zoothamnium sp. CI1 | Very sparse
Copepoda Nauplius larvae of L1 | Dominant
copepods
Malacostraca
Brachyuran zoea L2 | Very sparse
Decapoda
Gastropoda . .
IOplsthobranchla L3 | Very sparse
Streptoneura arvae
Pelecypoda Veliger larvae of L4 Very sparse

bivalves
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BENTHIC ORGANISMS:

Few Benthic organisms were observed in the collected sediments by using the VVan-Veen grabs during
the sampling conducted during spring tide period and Neap tide period from DPA harbour region and
nearby creek. The Meio-benthic organisms during spring tide were represented by Polychaetes Tharyx
spand Nereis sp., during Neap tide by Neries sp. and few Amphipods. Population of benthic fauna was
varying from 10-60- N/m? during spring tide and 0-80 N/m? during Neap tide. The benthic communities
at path finder Creek were represented by Polychaetes Glycera sp. Cirratulus sp. Nereis sp. and few
Amphipods. Their population was varying as 60 N/m? at OOT jetty premises and 80 N/m? " the SPM
area during spring tide and 50 N/m?at OOT jetty premises and 50 N/m? near the SPM area during Neap
tide period.

Table:-71 BENTHIC FAUNA IN THE SAMPLING LOCATIONS IN DPA HARBOUR AREA
CREEKS DURING SPRING TIDE IN NOVEMBER 2022

ABUNDANCE IN NO/M 2 DIFFERENT SAMPLING STATIONS

REPRESENTATION DPA HARBOUR CREEKS

BY GROUP

Benthic fauna

POLYCHAETES DPA-1 | DPA-2 | DPA-3 | DPA-4 | DPA-5 DPA-6

Family : 20 10 10 0 0

CIRRATULIDAE

Tharyxsp. NS

Family :NEREIDAE 0 0 0 20 40

Nereis sp. NS

AMPHIPODA 0 0 0 20 NS

TOTAL Benthic Fauna 20 10 10 20 60

NUMBER/ M? NS
NS: No sample

Table:-72 BENTHIC FAUNA IN THE SAMPLING LOCATIONS IN DPA HARBOUR AREA
CREEKS DURING NEAP TIDE IN NOVEMBER 2022

ABUNDANCE IN NO/M? DIFFERENT SAMPLING STATIONS
REPRESENTATION BY DPA HARBOUR CREEKS
GROUP
Benthic fauna
POLYCHAETES DPA-1 | DPA-2 | DPA-3 | DPA-4 DPA-5 DPA-6
Faml_ly :NEREIDAE 0 0 0 40 60 NS
Nereis sp.
Amphipoda 0 20 10 10 20 NS
TOTAL Benthic Fauna
NUMBER/M? 0 20 10 50 80 NS
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Table:-73 BENTHIC FAUNA IN THE SAMPLING LOCATIONS IN DPA OOT JETTY AREA,
VADINAR DURING SPRING TIDE IN NOVEMBER 2022

ABUNDANCE IN NO/M 2 DIFFERENT SAMPLING STATIONS

REPRESENTATION BY GROUP OOT Jetty Area SPM area
POLYCHAETES
Family : Glyceride 20 40
Glycerasp.
Family : CIRRATULIDAE 0 20
Cirratulussp.
Faml_ly: NEREIDAE 30 10
Nereis sp.
Amphipoda 10 20
'I\F/I?TAL Benthic Fauna NUMBER/ 60 80

Table:-74 BENTHIC FAUNA IN THE SAMPLING LOCATIONS IN DPA OOT JETTY AREA,
VADINAR DURING NEAP TIDE IN NOVEMBER 2022

ABUNDANCE IN NO/M 2 DIFFERENT SAMPLING STATIONS
REPRESENTATION BY OOT Jetty Area SPM area
GROUP
POLYCHAETES
Family : Glyceridase 20 40
Glycera sp.
Family: NEREIDAE 30 10
Nereis sp.
TOTAL Benthic Fauna 50 50
NUMBER/ M?
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11.0 Conclusive Summary and Remedial measures Suggested

® The AAQ monitoring of six locations at Deendayal Port Authority indicates that the mean
PM1o and PM2 s values for four locations viz. Marine Bhavan, Oil Jetty, Estate Office and
Coal storage area were found higher than the permissible limit (standards100 pg/m3, 60
ug/m?). The higher concentration of Particulate matter at Marine Bhavan may be due to
vehicles emissions during loading-unloading of food grains and timbers; at Estate office
due to construction work, vehicles emission produced from trucks, heavy duty vehicles that
pass through the road outside Kandla port and Oil jetty area; while at Coal Storage area
lifting of coal from grab yard and other coal handling processes. Moreover, the
transportation of coal produces pollution from heavy vehicles. At Tuna Port location,
concentration of PM1o varied from 88-175 pg/m® and mean value was observed 145 pg/m?
which was exceed the prescribed standard limit (100 pg/m?), concentration of PM2s was
ranged from 47-87 pg/m® and mean was found 71 pg/m® which was exceed the standard
limit (60 pg/m®). At Gopalpuri PMio concentration ranged from 67-168 pg/m3 and mean
was 127 pg/m3 while PM2s concentration ranged from 34-94 pg/m3 and mean was 66
png/m3 were found exceed standard limit prescribed by NAAQS.

® At Vadinar, the average concentration of PM1o was 114 pg/m® and PM,s was 74 pg/m? at
Admin Colony which was slightly exceed the standard limit while at Signal building the
mean concentration PMio was 100 pg/m3 and PMzs was 61 pg/m? which were very close
to standard limit.

® During winter, the concentration of PMigand PM2s has been slowly augmented and
reached a peak in the evening due to surface inversion of temperature after sunset. Thus,
the pollutants are subsequently trapped in the lower layer of the atmosphere due to high
atmospheric air pressure.

® Further, precautionary measures and management strategies to minimize the effect of
particulate as well as gaseous pollutants have also been suggested for achieving its ambient

levels in and around Kandla Port and Vadinar Port, Gujarat, India.

@ Drinking water at all the twenty locations was found potable and it was found within in line
of BIS standards (IS: 10500-2012).
® Transportation systems are the main source of noise pollution in project areas. Noise

sources in port operations include cargo handling, vehicular traffic, and loading / unloading
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containers and ships. All sampling location were within the permissible limit day time 75
dB (A) and night time 70 dB (A) for the industrial area.

® The treated sewage water of Kandla STP, Deendayal Port Colony (Gopalpuri) STP and
Vadinar were in line with the standards set by the Central Pollution Control Board.

® |t was suggested to monitor the STP performance on regular basis to avoid flow of
contamination / Polluted water into the sea.

® Good species diversity suggests a relatively successful species in this habitat. A greater
number of successful species and a more stable ecosystem. More ecological niches are
available and the environment is less likely to be hostile complex food webs environmental
change is less likely to be damaging to the ecosystem as a whole.

® The results obtained from the study for biological and ecological parameters in marine
water for Arabian Sea at surrounding area of Deendayal Port Authority (DPA) Kandla and
Vadinar were not affected by Port activities.

® The mean day time temperature at Deendayal Port was 27.92 °C. The day-time maximum
temperature was 32.9°C and minimum was 21.1 °C. The mean night time temperature
recorded was 25.47 °C. The night-time maximum temperature was 29.7°C and minimum
was 20.0 °C. The mean Solar Radiation in November month was 167.27 w/m?2. The
maximum solar radiation was recorded 759 w/m? in 4™ November, 2022 and the minimum
solar radiation was recorded 1.80 w/m? in 30™ November, 2022. The mean Relative
humidity was 69.00 % for the month of November. Maximum Relative humidity was
recorded 99.0 % and minimum Relative humidity was recorded 34.0 %. The average wind
velocity for the entire month of November was 1.21 m/s. Maximum wind velocity was
recorded 10.19 m/s. The wind direction was mostly North-East.

® The results obtained from the study for the month of November 2022 for biological and
ecological parameters in marine water for Arabian Sea at surrounding area of Deendayal
Port Authority (DPA) Kandla and Vadinar were not affected by Port activities.

Reasons for higher Values of PM

® The unloading of coal directly in the truck, using grabs cause coal to spread in air as well as
coal dust to fall on ground. This settled coal dust again mixes with the air while trucks

travel through it.
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® Also, the coal loaded trucks were not always covered with tarpaulin sheets and these results
in spillage of coal from trucks/dumpers during its transit from vessel to yard or storage site.
This also increased PM values around marine Bhavan & Coal storage area.

Remedial Measures

The values of PM1o & PM2s during the month of November, 2022 were beyond the standard
limit at all locations (Coal Storage, Marine Bhavan, Oil Jetty and Estate office, Tuna Port)
except Gopalpuri the concentration of particulate matter was slightly exceed. Given below are

the remedial measures suggest to minimize the Air pollution.

® During November, 2022 overall ambient air quality of the DPA was within CPCB
permissible limits except TSPM, PM1o, PM2s at Coal storage area, Marine Bhavan, Oil
Jetty and Estate Office. To improve air quality the port was using number of precautionary
measures, such as maintained a wide expanse of Green zone, initiated Inter-Terminal
Transfer (ITT) of tractor-trailers, Centralized Parking Plaza, providing shore power supply
to tugs and port crafts, the use of LED lights at DPA area helps in lower energy
consumption and decreases the carbon foot prints in the environment, time to time cleaning
of paved and un paved roads, use of tarpaulin sheets to cover dumpers at project sites etc.

are helping to achieve the cleaner and green future at port.

Solution towards the Green port:

Today, it is increasingly recognized that air pollution hurts human health. Consequently,

efficient mitigation strategies need to be implementation for substantial environmental and

health co-benefits.

The guidelines can be considered a basis for governments for the implementation of a strategic

plan focused on the reduction of multi pollutant emission, as well as of the overall air pollution

related risk.

® The plantation should be all along the periphery of the port and inside and outside the port
along with the road. Trees having high dust trapping efficiency (Azadirachta indica, Cassia
fistula, Delonix regia, Ficus religiosa, Pterocarpus marsupium) are to be grown alongside
the roads.

® The water sprinkling should be use at each and every stage of transporting coal up the

loading of truck to avoid generation of coal dust.
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® The vehicles should be covered during transportation and the vehicle carrying the coal
should not be overloaded by raising the height of carriage.

® The water sprinklers should be use during transportation of loaded heavy vehicles on raw
road.

® |t should be ensure that regular sweeping of coal internal, main road and space a free
circulation.

® Practice should be initiated for using mask as preventative measure, to avoid Inhalation of
dust particle- Mask advised in sensitive areas.

® Department for use maintenance should have a routine checkup noise level by replacing
bearings, tights of all loose parts that can vibrate.

® Speed control is also an effective way to mitigate noise pollution, the lowest sound
emission arise from vehicles moving smoothly.

® Use of renewable energy like solar energy should be optimal and ensure to work

continuously.

® Keep neat and clean public transport and all basic items at public interaction places as
much as possible.

® Technology like Electric cart, Inter-Terminal Transfer (ITT) are worthy selection to reduce
Port operation efficiency and fuel cost.
Conventional RTGCs should be altered as E-RTGCs counting inside the port completely.

® Initiate Natural Gas (CNG) as fuel by all buses and trucks.

Green Ports Initiative

> Deendayal Port 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 equipments required for monitoring environmental pollution, acquiring
dust suppression system, setting up of waste water treatment plants/ garbage disposal

plant, setting up Green Cover area, projects for energy generation from renewable
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energy sources, completion of shortfalls of Oil Spill Response (OSR) facilities (Tier-1),
prohibition of disposal of almost all kind of garbage at sea, improving the quality of

harbour wastes etc.

» Deendayal port has also appointed GEMI as an Advisor for “Making Deendayal Port a

Green Port - Intended Sustainable Development under the Green Port Initiatives.

» Deendayal Port 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 Deendayal Port
Trust. The plantation is being carried out by the Social Forestry division of Kachchh.
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DEENDAYAL PORT AUTHORITY
(Erstwhile: DEENDAYAL PORT TRUST)

Administrative Office Building
Post Box NO. 50
GANDHIDHAM (Kutch).
Gujarat: 370 201.

Fax: (02836) 220050

Ph.: (02836) 220038

DEENDAYAL PORT AUTHORITY

www.deendayalport.gov.in

EG/WK/EMC/CCA/ Part(III)/ | % . Date:s//07/2022

To,

The Member Secretary

Gujarat Pollution Control Board
Paryavaran Bhavan,

Sector 10A, Gandhinagar - 382010

Sub: Submission of Annual Return of Hazardous waste in format form IV for the
financial year 2021-22 reg.

Ref.: 1) KPT letter no. EG/WK/4660(EC)/549 dated 20/6/2012
2) KPT letter no. MR/GN/1527(Part 1)/2012 dated 20/5/2013
3) KPT letter no. MR/GN/1527(Part I)/336 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 I1)/217 dated 27/6/2016
6) KPT letter no. EG/WK/EMC/CCA (Part II)/213 dated 19/6/2017
7) DPT letter no. EG/WK/EMC/CCA (Part I1)/294 dated 13/6/2018
8) DPT letter no. EG/WK/EMC/CCA (Part IT) 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)/13 dated 30(4)/4(5)/2021

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 consent order from the GPCB Vide order no. AWH - 110594 dated
22/01/2021 valid up to 21/07/2025 for Deendayal Port Authority area.
In this regard, as per statutory requirement, the DPA has regularly submitted
Annual Returns (as mentioned in reference above) in format Form IV to the

GPCB.

Now please find the enclosed herewith Annual Return of Hazardous Waste in
Form IV for the year 2021-22

This is for kind information and record please.

Encl: As above Yoprs faithfully

Mana iIronment)
Dee rt Authority



Enclosure - A

Annual Return of Hazardous waste Return (Form IV)
For Deendayal Port Trust, Kandla
For the FY @ 2021-2022



“"FORM-IV”

[(See rule 6(%), 13(8), 16(6) and 20(21)
(To be submitted to State Pollution Control Board by 30t day of June of
every year for the preceding period April 21 to March 22)

Sr. Particulars Details
No.
Name and Address of the Deendayal Port Authority
Facility Administrative Office Building
1 Post Box No. 50 Gandhidham
' Dist.: Kutch- 370201 Gujarat State
Tel. No.: 02836-233192
Fax No.: 02836-220050
Authorization No. and Date of | Consent order no. AWH - 110594 granted by the
5 issue GPCB dated 22/01/2021 and correction to
' consent order done dated 09/04/2021
Name of Authorized Person Mr. Raveendra Reddy
and full address with Chief Engineer
telephone, Fax number and E- | Deendayal Port Authority
3 Mail Administrative Office Building
' Post Box No. 50 Gandhidham
Dist.: Kutch- 370201 Gujarat State
Tel. No.: 02836-233192
Fax No.: 02836-220050
Production during the year NA
(product wise) wherever Deendayal Port Authority has only loading &
applicable unloading activities for dry cargo and liquid
4. cargo.

During FY 2021-22 Total Cargo Handled is
127.10 MMTPA

PART A. To be filled by Hazardous Waste Generator

Total quantity of waste

Used oil/Waste residue containing oil

of the year

1.
generated category wise 9585.85 MT/A
Quantity Dispatched
. To di | Facili
2 TZ (rj;p?:Is:r szlolicy Used Oil/Waste residue containing oil has been
2. ' y disposed of through CPCB/GPCB authorized
processor or pre-
vendor (Annexure-1)
processor
c. Others
3 Quantity utilized inhouse -if NA
any
4 Quantity in storage at the end NA




PART B To be filled Treatment, Storage and Disposal Facility Operator

Total Quantity Received
1. Direct Landfill
2. Incineration
3. Land fill after treatment

N

Quantity at stock at the beginning of the year
1. Direct Landfill
2. Incineration
3. Land fill after treatment

Quantity treated (Landfill)
Land fill after Treatment

Quantity disposed in landfill as such and after treatment
1. Direct Landfill
2. Land fill after treatment
3. Incineration Ash
4. Salts from Spray Dryer
5. Total

NA

Quantity incinerated (if applicable)

Quantity processed other than specified above

Quantity in storage at the end of the year
1. Incineration
2. Landfill after treatment

A

PART C To be filled by recyclers or co-processor or other users

Quantity of the waste received during the year
1. Domestic sources
2. Imported (if applicable)

\.

Quantity in stock at the beginning of the year

Quantity recycled or co processed or used

Quantity of products dispatched (wherever applicable)

>_NA

Quantity of waste generated

Quantity of waste disposed

Quantity re-exported (wherever Applicable)

o|Njo|nlslwiN

Quantity in storage at the end of the year

Manag

Dee
Date: © Gl'b ?S”m"

Place C\amchoU““

:bw'ronment)

ort Authority
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03/216 ¢
3076735

PAnreyre —L

DEENDAYAL PORT AUTHORITY
MARINE DEPARTMENT

Statement of Hazardous & Non Hazardous Waste
disposal from the vessels at Kandla & Vadinar Port
YEAR 2021-22

Sr. MONTH YEAR Hazardous Non Hazardous
No. (Slu_dg_;g) (Garbage)
1 APRIL 2021 3006.02 95.13
2 MAY 2021 1014.18 118.78
3 JUNE 2021 830.21 148.35
4 JULY 2021 863.36 105.89
5 AUGUST 2021 762.38 133.90
6 | SEPTEMBER | 2021 898.80 208.42
7 OCTOBER 2021 193.08 175.53
8 | NOVEMBER | 2021 210.06 194.18
9 | DECEMBER | 2021 381.77 167.02
10 JANUARY 2022 261.94 109.80
11 | FEBRUARY | 2022 254.66 96.03
12 MARCH 2022 909.39 171.05
TOTAL 9585.85 M1 1724.08 MV

Repyty Conservator
Deedayal Port Authority
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LIST OF AUTHORIZED
RECYCLERS




Marine Department

STATEMENT SHOWING DEENDAYAL PORT REGISTERED PARTIES FOR

REMOVAL OF GARBAGE, USED OIL/WASTE OIL ETC.

Sr. No.

Name of Party

Licensce of Removal

Last Validity of
License

Remarks

M's. Alicid Organic Industries Ltd
Office No. 35, First Floor,

Grain Marchan Association Building,

Plot No. 297, Ward 12/B,

Near Oid Court, Gandhidham

Email: naazshipping service@yahoo.com
Phone: 02836- 237106

Ws. Atlas Organics Pvt. Ltd
Office No. 204-206,

Elisbridge Shopping Center,

Opp. Town Hall, Ashram Road,
Ahmedabad - 380006

Email : atlasorganics@yahoo.com
Mobile : 9825063459 / 9909723532

Mis. Fine Refiners Pvt. Ltd

Plot No. 40, GIDC, Chitra Vartej,
Bhavanagar -
info@finerefiners.com

Mobile : 9825209314 / 9979898686

Mis. Amar Hydrocarbon Pvt. Ltd.

FF-12, Sahara Complex, B/h Navajivan Hotel,
S. G. Highway, Sarkhej,

Ahmedabad - 382210.
amarhydrocarbon@gmail.com

Mis. Aviation Corporation

621211, Shikarpur

Taluka Bhachau -

Kutch - Gujarat
aviationcorporation1983@gmail.com

M's. Priyansi Corporation
C-1, 804 - 806, GIDC, Bamanbore,
Ta. Chotila, Dist - Surendranagar

Email: operation.priyansicorporation@gmail.com

Mob: 09825226095

Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

27-0ct-22

17-0ct-22

21-Jun-22

22-Feb-22

14-Jun-22

16-Dec-22



Marine Department

STATEMENT SHOWING DEENDAYAL PORT REGISTERED PARTIES FOR
REMOVAL OF GARBAGE, USED OIL/WASTE OIL ETC.

Sr. No.

Name of Party

Licensce of Removal

Last Validity of
License

Remarks

12

13

14

M/s. SHANA OIL PROCESS
New Good Luck Market,

Nr. Aksha Masjid Chandola Lake,
Narol Raod, Ahmedabad

Email: kandla_sludgeremoval35@gmail.com

Mob : 09824286952

M’s. United Shipping Company
Rising House -1, Ground Floor,
Plot No. 82, Sector No. 1/A,
Gandhidham - Kutch 370201
Email: sunil@risinggroup.co
Phone : 02836 - 233060

M/s. Revolution Petrochem LLP
Office No. C-214, 2nd Floor,
Shop No. 234-235, Kutch Arcade
Platinum, Mithirohar
Gandhidham - 370201

M’s. Chitrakut Trading & Industries
15, Brahm Samaj Building, Plot No. 106,
Sector No. 8, Behind OSLO Cinema,
Gandhidham - Kutch 370201.

Email: info@harishpandya.com

Mab: 09426218125

M's. Golden Shipping Services
Kidana Nirmal Nagar,

Survey No. 133, Plot No. 83
Gandhidham - Kutch '

M/s. Harish A. Pandya

15, Brahm Samaj Building, Plot No. 108,
Sector No. 8, Behind OSLO Cinema,
Gandhidham - Kutch 370201.

Email; info@harishpandya.com

Mob: 09426218125

Hazardous

Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

11-Feb-22

13-Sep-22

31-Mar-23

17-Nov-22

30-May-23

03-Feb-23




Marine Department

STATEMENT SHOWING DEENDAYAL PORT REGISTERED PARTIES FOR
REMOVAL OF GARBAGE, USED OILIWASTE QIL ETC.

Sr. No.

Name of Party

Licensce of Removal

Last Validity of
License

Remarks

15

16

17

18

18

20

M’s. Naaz Shipping Services Enterprise
Office No. 35, First Floor,

Grain Marchan Association Building,

Plot No. 297, Ward 12/B,

Near Old Court, Gandhidham

Email: naazshipping service@yahoo.com
Phone: 02836- 237106

M/s. Omega Marine Services
Reg. Office No. 2, Plot NO. 106,

Sector - 8, Braham Samaj Building

Gandhidham - Kutch
Email: operations@omegamarineservices.com
Mob: 9537329203 - 9727589185

M/s. VISHWA TRADE-LINK INC.

214, 2nd Floor, "Kutch Arcade” -

Platinium Building Mithi Rohar Road, NH 8/A,
GANDHIDHAM

Email : vishwatradelink@gmail.com

Mob: 09879585087 - 02836-283261

Green Earth Marine Solutions

Office No. 202, Plot No. 578, Ward 12-C,
Shakli Avenue,

Gandhidham - Kutch
operation@greenearthmarine.com

Mis. V. K. Enterprise

2, Plot No. 16, Sector 1/A,

Shakii Nagar Road,

Gandhidham - Kutch

Email: vkenterprise2001 @gmail.com
Meb : 9825246142

Mis. K. M. Enterprise

Plot No. 13, Sector—8,

Near BM Petrol Pump, Opp. Sharma Motors,
Gandhidham — Kutch.

Email: kmenterprisekandla@gmail.com
Mob: 9427792986 - 9879986952

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

05-Jun-22

28-Jun-22

16-Nov-22

23-Mar-23

25-Jun-23

04-May-23
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DEENDAYAL PORT AUTHORITY

Administrative Office Building
Post Box NO. 50
GANDHIDHAM (Kutch).
Gujarat: 370 201.

o Fax: (02836) 220050

Ph.: (02836) 220038

it
Erevusrvcl a bl FU30Y Mot b

www._deendayalport.gov.in

NO.EG/WK/4751/Part (Greenbelt-GUIDE) 196 Dated : 31/5/2022

M/S Gujarat Institute of Desert Ecology,
i P.O.Fox No. 83,

Opp. Changleshwar Temple, Mundra Road,
Bhuj (Kachchh)- 370 001,Gujarat (India).
Tel.: 02832-329408, 235025.

Tele/Fax: 02832-235027

Email: desert ecolo ahoo.com

Kind Attn.: Dr.V.Vijay Kumar, Director; M/s GUIDE, Bhuj.

Sub: Greenbelt Development in Deendayal Port Authority and its Surrounding
Areas Charcoal site (Phase-I). '

Ref.: M/s GUIDE, Bhuj offer vide letter no. M/s GUIDE, Bhuj vide communication
no. GUIDE/DPA/GRN/080/2022-23 dated 24/5/2022.

Sir,

Your offer for the subject work submitted vide above referred letter dated
24/5/2022 amounting to Rs. 38,22,900.00 + applicable GST (Rupees Thirty-
Eight Lakhs Twenty-Two Thousand and Nine Hundred Only Plus Eighteen Percent
GST), with all terms & conditions mentioned in the offer letter, has been

accepted {Copy of offer letter M/s GUIDE attached).
2. Scope of work:

Development of Greenbelt in Charcoal site - Kandla, DPA and its surrounding
areas. The activities under the Greenbelt Development include; inventory of
suitable sites for greenbelt development in DPA, soil & Moisture conservation and
management at Plantation sites, selection of suitable species of Plants for
plantation, Procurement and plantation of plant saplings and seeds (5000 plants),
along with management and monitoring of plantation, including drip/tanker water
supply for a period 1 year.


DPT USER1
Typewritten text
196


o

3. Obligation of Deendayal Port Authority :

+ Assistance regarding the statutory clearance from authorities concerned to
be rendered by DPA for field visits/plantation activities.

4. The Terms of Payment:

1. 50% of the project budget to be paid to GUIDE within 15 days from the
date of acceptance of Work order by GUIDE.

2. 20% of the project budget to be paid to GUIDE within 15 days from the
date of completion of plantation works.

3. 20% of the project budget to be paid to GUIDE within 15 days from the

¥ date of submission Progress Report (December 2022).

4, 10% of the project budget to be paid to GUIDE within 15 days from the
date of submission of Final Completion Report (May 2023).

5. Time Period : One year (from 5/6/2022 to 4/6/2023).

6. Kindly send the acceptance of this work order & start the work w.e.f.
5/6/2022 .

Thanking you.

Yourgyﬁaithfuliy,

Superintending Engineer (PL) & EMC (1/c)
Deendayal Port Authority

Copy To :1) A.0.(W/A) - The proposal has been approved by the Board
in its meeting held on 27/5/2022.

The expenditure shall be charged to the scheme
Environmental Services & Clearance thereof
(Allocation: 841/587/9744 WC - 5-13001).

2) TPA to CE for kind information of the Chief Engineer, please.
3) DA (PL) for further necessary action.
4) M/s Precitech Laboratorie ,Vapi, Environmental Management

Cell to coordinate with M/s GUIDE,Bhuj.
5) RAO, DPA


DPT USER1
Typewritten text
5) RAO, DPA
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DEENDAYAL PORT AUTHORITY
(Erstwhile: DEENDAYAL PORT TRUST)

Administrative Office Building
Post Box NO. 50
GANDHIDHAM (Kutch).
Gujarat: 370 201.
AT G R Fax: (02836) 220050
DEEMDAYAL PORT AUTHORITY

Ph.: (02836) 220038

www.deendayalport.gov.in

EG/WK/4751 (CCA Renewal)/ | 32— Date:407/2022

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
2021-22 reg.

Ref.: 1) KPT letter no. MR/GN/1527(Part I)/535 dated 16/6/2012
2) KPT letter no. MR/GN/1527(Part I)/2011 dated 20/5/2013
3) KPT letter no. MR/GN/1527(Part I)/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 1I)/218 dated 27/6/2016
6) KPT letter no. EG/WK/EMC/CCA (Part 1I)/214 dated 19/6/2017
7) DPT letter no. EG/WK/EMC/CCA (Part 1I)/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

Sir,
It is requested to kindly refer above cited references for the said subject.
In this connection, it is to state that, the GPCB has renewed the consolidated consent
& Authorization granted to Deendayal Port Authority (Erstwhile Deendayal Port
Trust) and issued CCA order no. AWH-110594 vide PC/CA-KUTCH-812 (5)/GPCB ID
28494/581914 dated 21/01/2021 valid upto 21/07/2025

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 2021-22

This is for kind information and record please.
Encl : As above Yours fajthfully

Mana ironment)
Dee \9&\ rt Authority
o



Enclosure - A

Environmental Statement (Form V)
For Deendayal Port Authority, Kandla
For the FY @ 2021-2022



“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, 2022

“PART-A"

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

> NAME : | Mr. 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 (M3/Day)
1. Process
2. Cooling 2030.7
3. Domestic Purpose

Total water consumption for the period from April 2021 to March 2022 was
741205.47 KL hence, average water consumption for per day - 2030.7 M3/day

I. Water Consumption

Sr. Name of

No. Products output

Process Water Consumption per unit of products

During the current
financial year 2020-21

During the current
financial year 2021-22

01. | Dry Cargo
Handling

02. | Liquid Cargo
Handling

117.558 MT

127.10 MT

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 2021-22 Total Cargo Handled is

127.10 MMTPA

However, Details of the Domestic water consumption for the financial year 2021-22
please refer Annexure-1

II. Raw material Consumption

Sr.No. | Name of | Name of | Consumption of Raw material per unit of

Raw Products | output
Material

During the current
financial year
2020-21

During the current
financial year 2021-22

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 -II 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]

Sr.No. | Hazardous Waste | Total Quantity in MT/Year
During the current During the current
financial year 2020-21 | financial year 2021-22
1. 5.1- Waste Residue
containing Qil 9874.84 9585.85
2. | 5.2- Used Spent Qil

Details of Hazardous Waste generated during the financial year 2021-22
please refer Annexure-III

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
2020-21 year 2021-22

1. | From Process Nil Nil
From pollution Control Nil Nil
Facility

a. | Quantity Recycled or Nil Nil
Reutilized within the unit

b. | Sold Nil Nil

C. Disposed Off 817.94 MT 1724.08 MT

Details of Solid Waste (Non-Hazardous Waste) generated during the financial
year 2021-22 please refer Annexure-I1V




“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 Environmental Monitoring Contract to Detox Corporation Pvt. Ltd.,
Surat for regularly monitoring of ambient air quality monitoring, Noise level
monitoring, waste water and Marine water and sediment. Detox is a private laboratory
and approved by NABL.

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 MOoOEF&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 2022-2023 is Rs. 345 Lakhs

“"PART-1"

ANY OTHER PARTICULAR FOR IMPROVING THE QUALITY OF THE
ENVIRONMENT

1. DPA is ISO 140001:2015 certified port for “Providing port facility and related
maritime services for vessel and Cargo handling including storage

2. DPT 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

3. 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.

4. DPA has accorded the work of green belt development in Deendayal port
Authority and its Surrounding areas charcoal site to GUIDE vide its work
order dated 31/05/2022

5. 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.

6. 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.

7. 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.

8. DPA has installed Mist Canon at the Port area to minimize the coal dust.

9. 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 appointed M/s. Detox Corporation, Surat for continuous monitoring of
Environmental parameters (Air, Water, Noise etc)

13.DPA commissioned STP of capacity 1.5 MLD for treatment of domestic waste
water for entire DPA area.

14.Deendayal Port Authority had carried out mangrove plantation in an area of
1500 ha. through various government agencies like Gujarat Ecology
Commission, State Forest Department.

15.1t 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.

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

17.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



ANNEXURE -1

WATER CONSUMPTION
DETAILS




Statement Showing the quantity of water consumed from GWSSB from
April 2021 to March 2022

Sr. No. Month Total Quantity Consumed
In KL
1. April 2021 47342.46
2; May 2021 48920.55
3. June 2021 47342.46
4, July 2021 57490
3. August 2021 67265.75
2634.25
6. September 2021 65095.89
4694.11
7s October 2021 67265.75
4794.24
8. November 2021 65095.89
4644.11
9, December 2021 64130
10. January 2022 58490
: i February 2022 60756.17
11343.84
12. March 2022 63900
Total 741205.47

_;_,%\é

SE (PL) and EMC (I/C)




ANNEXURE - 2

ENVIRONMENTAL
MONITORING REPORT




ENVIRONMENT MONITORING REPORT OF DEENDAYAL PORT AUTHORITY

(Annual Report)

(March 2021 to February 2022)

(Report No-DCPL/DPA (19-22)/AMR/21-22/02)

Submitted to

Deendayal Port Authority

Prepared by
Detox Corporation Pvt. Ltd.
Detox House, Udhna Darwaja, RingRoad
Surat - 395002
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Environmental Monitoring of Deendayal Port Authority — Annual Report (March 2021-22 Feb 2022)

1. Introduction

The environmental Monitoring plan is the key document in the environmental management system and sets out
the detailed targets, objectives and procedures that will be adopted in order to achieve the goals set out in the
environmental policy. EMP document is a collation of background information relevant to the Kandla Port
Environmental Management and Monitoring Plan (EMMP).

1.1 The Environment (Protection) Act, 1986

The EPA 1986 came into force in all of India in November of 1986, under an official notification. The Act
contains 26 sections divided into 4 chapters. The Act has its genesis in Indian Constitution’s Article 48(A) and
Article 51 (A)g. The Act is a part of Article 253 of the Indian Constitution.

The rules of Environment protection came into force on 19th November1986 and these rules provide for the
following:

® The standards of quality of air, soil and water for various areas and purposes of environment.

The standard set up to know about the limits of the environmental pollutants.

Rules include the procedure and safeguards needed to handle the hazardous substance.

Restrictions and some prohibitions on handling the hazardous substances in different areas and premise
The procedures and safeguards required for the prevention of accidents which may cause environmental
pollution and also the remedies for it.

The prohibition and restrictions possessed on the location of industries in different areas.

1.2 EIA and CRZ Notification

The Ministry of Environment, Forests & Climate Change (MoEF & CC), Government of India, exercising the
powers conferred upon it under the provisions of the Environment (Protection) Act, 1986, issued the
Environment Impact Assessment Notification, 2006 and its sub sequent amendments.

1.2.1 EIA Notification

The basic objective of the Environment Impact Assessment is to identify, predict, mitigate and communicate
the possible impacts due the proposed project to the Government authority and people likely to be affected
and incorporate the conditions for construction, operation, maintenance and waste disposal phases of the
project to mitigate the negative (adverse) impacts and enhance the positive impacts for the sustainable
development of the region.

Environmental Impact NotificationS.0.1533 (E), dtd.14th September2006as amended 2009, issued under
Environment (Protection) Act 1986, has made it mandatory to obtain prior environmental clearance (EC)for
scheduled development projects. The notification has classified projects under two categories A & B. Category
A projects (including expansion and modernization of existing projects) require clearance from The Ministry of
Environment, Forests & Climate Change (MoEF & CC), Govt. of India (Gol) and for category B from State
Environmental Impact Assessment Authority(SEIAA),constituted by Govt. of India.

Some important features of the said Notification are:

[.  Prior Environmental Clearance (EC) is required by all new projects or activities listed in the Schedule of the
EIA Notification2006 and subsequent amendments thereafter.EC are required before Commencement of
any construction work or preparation of land by the project management.

[I. Prior ECis also required by the existing projects or activities if its capacity is likely to exceed the threshold
limit mentioned in the said Schedule.

[Il. All category B projects where general condition does not apply, the project proponents are required to
apply to the SEAC who will hear the case according to the procedure laid down in the EIA notification and

Detox Corporation Pvt. Ltd., Surat — Report No-DCPL / DPA(19-22)/AMR/21-22/02
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Environmental Monitoring of Deendayal Port Authority — Annual Report (March 2021-22 Feb 2022)

based on whose recommendation, EC may be granted or rejected by the SEIAA.

[V. For all category A projects and also category B projects where general condition applies, the project
proponents are required to apply directly to The Ministry of Environment, Forests & Climate Change
(MoEF & CC), Government of India, who would consider the project for grant or rejection of the EC based
on the recommendation of the Expert Appraisal Committee at the central level.

V. If projects attract CRZ clearance, then clearance under CRZ rules is also required.

1.2.2. Coastal Regulation Zone (CRZ)

The Union Cabinet approved the Coastal Regulation Zone (CRZ) Notification,2018 which were last reviewed
and issued in 2011. The notification was released after a series of representations received by the Ministry of
Environment, Forest & Climate Change (MoEF&CC) from various Coastal States/UTs for a comprehensive
review of the provisions of the CRZ Notification, 2011.

1.2.2.1. Classification of CRZ

For the purpose of conserving and protecting the coastal areas and marine waters, the CRZ area shall be
classified as follows, namely:-

CRZ-1A

CRZ-1 A shall constitute the ecologically sensitive areas (ESAs) and the geomorphologic features which play a
role in maintaining the integrity of the coast viz.: Mangroves, corals, biologically active mudflats, Marine
national parks, turtle nesting grounds etc.

CRZ-1B

The intertidal zone i.e. the area between Low Tide Line and High Tide Line shall constitute the CRZ-IB.
CRZ-ll

CRZ-Il shall constitute the developed land areas up to or close to the shoreline, within the existing municipal
limits or in other existing legally designated urban areas, which are substantially built-up with a ratio of built-
up plots to that of total plots being more than 50 per cent and have been provided with drainage and
approach roads and other infrastructural facilities, such as water supply, sewerage mains, etc.

CRZ-lll

Land areas that are relatively undisturbed (viz. rural areas, etc.) and those which do not fall under CRZ-II, shall
constitute CRZ-1Il, and CRZ-III shall be further classified into following categories:-

CRZ-lIl A

Such densely populated CRZ-lll areas, where the population density is more than 2161 per square kilometer as
per 2011 census base, shall be designated as CRZ-IIl A and in CRZ-Ill A, area up to 50 meters from the HTL on
the landward side shall be earmarked as the “No Development Zone (NDZ)", provided the CZMP as per this
notification, framed with due consultative process, have been approved, failing which, a NDZ of200meters
shall continue to apply.

CRZ-111 B

All other CRZ-lll areas with population density of less than 2161 per square kilometer, as per 2011 census
base, shall be designated as CRZ-Ill B and in CRZ-1II B, the area up to 200 meters from the HTL on the landward
side shall be earmarked as the ” No Development Zone(NDZ)".

Land area up to 50meters from the HTL, or width of the creek whichever is less, along the tidal influenced
water bodies in the CRZ Ill, shall also be earmarked as the NDZ in CRZ .

CRZ-IV

Detox Corporation Pvt. Ltd., Surat — Report No-DCPL / DPA(19-22)/AMR/21-22/02
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The CRZ-IV shall constitute the water area and shall be further classified as under:

CRZ-IVA

The water area and the sea bed area between the Low Tide Line up to twelve nautical miles on the seaward
side shall constitute CRZ-IV A.

CRZ-IVB

CRZ-IV B areas shall include the water area and the bed area between LTL at the bank of the tidal influenced
water body to the LTL on the opposite side of the bank, extending from the mouth of the water body at the
sea up to the influence of tide, i.e., salinity of five parts per thousand (ppt) during the driest season of the
year.

1.2.3. EMMP Plan

As per the guidelines of Ministry of Environment Forests and Climate Change and also as per the environment
management plans submitted by various agencies during their EIA studies, DPA has appointed M/s. Detox
Corporation Pvt. Ltd. For the work of “Preparing and Monitoring of Environmental Management Plan for
Deendayal Port Authority at Kandla vide Work Order No.EG/WK/EMC/11023/2011/1V/213Dated-07/12/2019.

As part of this assignment, M/s. Detox Corporation Pvt. Ltd. prepared an Environmental Management and
Monitoring Plan (EMMP) and submitted this EMMP prior to commencement of the Environment Monitoring
of Deendayal Port in February2020.The EMMP summarized the background information as are source to
develop Environment Monitoring Plan, based on the results of the EIA studies carried out at Deendayal Port
by several agencies.

This environmental Management and Monitoring Plan (EMMP) plan submitted in February2020 was the key
document in the environmental management system and set out the detailed targets, objectives and
procedures that are adopted in order to achieve the goals to efficiently manage the environmental policy of
Deendayal Port Authority.

2. DEENDAYAL PORT Authority

Deendayal Port is one of the most important ports of India. This port is situated at Latitude23201"N and
Longitude70213“E on the shores of the Kandla Creek. The Deendayal Port came into existence in the year
1931 with a single Pier construction. Later on with the loss of Karachi port to Pakistan during partition, after
independence the Government of India chose Kandla as an ideal sea outlet. Thus the Deendayal Port was
developed and since then Deendayal Port has played a pivotal role in enhancing country’s maritime trade.

The Port of Kandla was declared a major port in 1955. The Deendayal Port Authority was created by law in
1963 to manage the new port. In 1978, The Deendayal Port had commissioned the off-shore Qil Terminal
facilities at Vadinar jointly with Indian Qil Corporation, by providing Single Buoy Mooring (SBM) system, having
a capacity of 54 MMTPA, which was first of its kind in India. Further, significant quantum of infrastructure up-
gradation has been effected, excellent maritime infrastructure has been created having capacity of 32 MMTPA
by M/s Essar Qil Refinery in Jamnagar district.

The port governed by Deendayal Port Authority (DPA) is a gateway port to the hinterland in western and
northern states of Jammu & Kashmir, Delhi, Punjab, Himachal Pradesh, Haryana, Rajasthan, Gujarat and parts
of Madhya Pradesh, Uttaranchal and Uttar Pradesh. It is in the district of Kutch and is located on the west
bank of Kandla creek which runs into the Gulf of Kutch at a distance of 90 nautical miles from the Arabian Sea.
The Port is well connected by the network of rail and road and is a gateway port for export and import of
goods for northern states (Map1). The width of the channel varies from 200 meters to 1,000 meters. The
contour depth along the shipping channel is around 10 meters. The total length of the Deendayal Port
approach Channel is around 23kms. Presently, the Port has sixteen cargo berths for handling dry cargo traffic,
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six oil jetties for handling Petroleum Oil products and other liquid cargo traffic at Kandla Creek and 3 Single
Buoy Mooring (SBM) at Vadinar for handling crude oil and two product jetties for handling petroleum
products.

2.1. Environment Management Policy of Deendayal Port Authority

In 2013, the DPA achieved certification of its Environmental Management System to 1SO 14001. In
2019, DPA obtained ISO 14001:2015 certifications. One of the key requirements of the I1SO 14001
series is that the systems, plans and controls are under the operational control of the entity
committed to managing the activity. The DPA also manages environmental risk to land and marine
areas under its control arising from third party industrial activities. While these parties and the
associated risks are covered in the risk register, the controls are managed by standalone EMP,s of the
third party in accordance with the DPA development Approval Process and /or through direct state or
central Government requirements as part of an:

® Environmental Clearance, CRZ Clearance, in the case of a new project; and

® Consent to Establish /NOC for an establishment, and Consent to Operate/NOC for operation of the
projects.

2.1.1 The Key Objectives of Deendayal Port Authority

® To provide our Clientele, efficient and economical Port services. To render value for money and value
added services to our Customers to their utmost satisfaction.

® To create facilities of international standards, and facilitate quicker turnaround of vessels.To maintain
peaceful industrial relations by recognizing our work force as an asset and develop them to adopt to the
changing Port scenario.

® To participate in social development by contributing our mite to the society at large.

® To be Environment friendly.

2.2, QHSE Policy of Deendayal Port

Quality, Occupational health, Safety and Environmental Policy (QHSE) of Deendayal Port Authority is
the statement of its intentions, principles & commitment in relation to its overall QHSE performance,
which provides a frame work for the action and for the setting of QHSE objectives & targets. QHSE
policy has been developed through initial status review of quality, Occupational health, Safety and
Environment Management comprising of following key areas namely;

® Legislative, regulatory and other requirements

® |dentification of equipment and services supporting quality of final services.

® [dentification of significant OH&S risks and Environmental aspects.

® Examination of all existing environmental & Occupational health and safety management practices and
procedures.

®  Evaluation and feedback from the investigation of previous incidents and accidents.
The QHSE policy of Deendayal Port Authority has been communicated at all levels through display in

all the relevant places. The policy has also been communicated to external parties by way of displaying
it at the main gate of Deendayal Port Authority in Hindi/English/local (vernacular) language.
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Management representative of Deendayal Port Authority has established, implemented and
maintaining the QHSE management system and continually improves its effectiveness by regular
monitoring in accordance with the requirements of this international standard. MR has identified the
various processes needed for the QHSE management system and their application throughout the
organization.

The sequence and interrelation of these processes are determined to control the effectiveness of
these processes & operations. The criteria & methods are determined necessary resources &
information/details are made available at the point of use so that operations & processes can be
monitored. (Ref: Department Operational Manual and their Process Flow Chart).

Measurement of these processes are timely analyzed and the relevant actions are implemented to
achieve planned results & for continual improvement.

2.3.  The Physical Environment

Deendayal Port (23°02%29.92”N, 70°13“08.99”E) is located at the tail end of Gulf of Kachchh (GoK), an east
west oriented Gulf system in the western part of Gujarat. It is about 90 nautical miles from the open waters of
Arabian Sea. Kandla creek harboring the Deendayal Port is one of the major creeks of the inner Gulf of
Kachchh. Gulf of Kachchh (GoK) is 75 km wide at its mouth and after running about 170 km away from the
Arabian sea towards east, narrows down into a constriction at 70° 20" E at Sat SaidaBet and then bifurcates
into many creek systems (Map1).The Little Ran at the tail end of GoK has a network of many small and large
creeks, intermingling with marshy tidal flats rich in fine clays. Kandla creek is one of the major tributaries of
this creek system, which empties into the inner GoK. All these creeks bring water from the Little Ran into
Kandla creek, which has a fairly good depth and stable banks.

Coastal and inland environmental setting of Kandla, similar to other parts of Kachchh, has marked
climatological peculiarities like aridity, geomorphology and coastal and terrestrial ecosystems. Annual rainfall
in Kachchh district was 458 mm during 2001- 10 whereas it was 443 mm at Gandhidham taluka during the
same period which is often irregular. Rain during monsoon is confined to only 15-20 days and occurs as an
instant downpour. The mean rainfall in year 2019 was 194mm.

On the terrestrial side there are no major rivers or rivulets or fresh water streams. Winter and summer
temperatures range from 7°- 47°C with a yearly average humidity of 60% which increases to 80% during
southwest monsoon and decreases to 50% during November-December. Average wind speed is 4.65 m/s with
a maximum of 10.61 m/s during June. Drought is a common phenomenon in Kachchh with 2 drought yearin a
cycle of 5years. Annual temperature fluctuation in the district is extreme, rangingfrom4°Cto 47.5°C.

2.4. Biophysical Environment

a. Creek system

The creek system consists of 3 main creeks the Nakti, the Kandla and the Hansthal, and the Little Gulf of Kutch
interconnecting through many other big and small creeks, all along the coast. Very few rivers drain into the
Gulf and they carry only a small quantity of freshwater, except during the brief monsoon. They are broad-
valleyed and their river bed is mostly composed of coarse sand and gravel. The Gulf is uniquely characterized
by numerous hydrographic features like pinnacles, as much as 10 m high. The southern shore has numerous is
lands and inlets covered with mangroves and surrounded by coral reefs. The northern shore is predominantly
sandy or muddy confronted by numerous shoals.

The Marine water of Gulf of Kutch and its creeks like Kandla creek, Nakti creek and Khori creek are providing
the suitable habitat for marine vegetation. The Gulf abounds in marine wealth and is considered as one of the
biologically rich marine habitat along the west coast of India. The marine vegetation is highly varied, which
includes sand dune vegetation, mangroves, sea grasses, macrophytes and phytoplankton. The dominant
species of sand dune flora are Euphorbia caudicifolia, E. nerifolia, Aloeverasp, Ephedrafoliata,
Urochodrasetulosa, Sporobolus maderaspatenus, Eragrostis unioloides, Calotropis procera, Fimbristylis sp,
Indigofera sp andlpomoea pescaprae. The common sea grasses found growing on the mud flats are Halophila
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ovate and H.beccarii.

b. Mangroves

Deendayal Port Authority (DPA) is one of the largest ports of India in terms of volume of cargo handled.
Among Indian ports, this port also has the largest coastal habitats such as mangroves (193.1km2)and
mudflats(312.9 km2). DPA has implemented mangrove plantation in 1500 Ha during2005 - 2017 through
various implementing agencies at Sat Saida Bet, Nakti creek and Kantiyajal. The Deendayal Port Authority has
enauthorityed the task of evaluating 1500 ha of mangrove plantation in these three locations to Gujarat
Institute of Desert Ecology (GUIDE), Bhuj.

Coastal belt in and around Kandla region is characterized by a network of creek systems and mudflats which
are covered by sparse halophytic vegetation like scrubby to dense mangroves, creek water and salt encrusted
land mass which forms the major land component. The surrounding environment in a radius of 10 km from
the Port is mostly built up areas consisting salt works, human habitations and Port related structures on west
and north, creek system, mangrove formations and mudflats in the east and south. Deendayal Port and its
surroundings have mangroves, mud flats and creek systems as major ecological entities.

Mangrove plantation activity by DPA was initiated in 2005 as mandated by the Ministry of Environment, Forests
& Climate Change (MoEF&CC). Subsequently, 1300 ha of mangrove plantation has been completed till the end of
2017 in different years in order to meet the legal mandate of Ministry of Environment, Forests and Climate
Change (MoEF & CC). The mangrove plantation activities were carried out at Sat Saida Bet, Nakti creek and
Kantiyajal of Bharuch district in South Gujarat. At Sat Saida Bet, Plantation activities were carried out in phased
out manner i.e.20 ha during2005-2006, 200 ha during 2011-2012, 300 ha during 2012-2013, and 330 ha during
2013-2014 (Platel). At Nakti creek plantation was carried out during 2008-2009 and 2010-2011 in 50 ha and 100
ha,respectively(GUIDE,2018).In 2015-17 300 ha by GEC at Kantiyajal, Bharuch District and 2018- 20 by GEC (At
Satsaida bet : 50 Ha. And 300 ha at Kantiyajal 50 Ha Taluka : Hansot, District : Bharuch ). In 2020-2021 -100 ha
GEC, Gandhinagar.

A. marina was the preferred species for plantation activities in all the three locations due to prevailing high
salinity and high success rate of this species. At Nakti creek Rhizophora mucronata and Ceriops tagal were also
planted in small numbers along withA. marina. Likewise, at Kantiyajal attempts were made for planting
R.mucronataa long with A.marina.

C. Marine Fauna

In the marine environment of Deendayal Port, there are eleven species of mollusca, seven species of shrimps
(Prawn) and seven species of annelids. Besides these, there are twelve groups of phytoplankton, 7 groups of
zooplanktons. The density of meio-fauna ranged from 382 to 670 nos/10cm?. The density of benthic macro
fauna ranged from 952 to 1092 no/m2.Thedominant macro-faunal group was porifera (Mantec, 2014).

d. Terrestrial Biodiversity

Sensitive ecological habitats like forest, grassland, agricultural land, wetlands are absent within and in the
proximity of the Deendayal Port due to its highly built-up nature. The species richness and abundance of
aquatic birds and terrestrial fauna (reptiles, mammals) in the port environ and its surrounding was low with
least conservation significance.

There are 11 species of herpetofauna (reptiles and amphibians), 53 species of terrestrial birds, 49 species of
aquatic birds in the Port Environs. Due to absence of forest habitat in the immediate vicinity of Deendayal
Port, only nine species of mammals were recorded with very low abundance.
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3.0 Environment Management Plan

Port activities can often affect the quality of air, noise and marine water in the surrounding areas due to the wide
range of port operation activities. For the determination of environment quality, need for identification of
sources, control and disposal of waste from various point and non-point sources and for prediction of various
parameters of sound environmental quality, regular monitoring and assessment are required.

The Environment management planis the key document in the environmental management system
and sets out the detailed targets, objectives and procedures that will be adopted in order to achieve the goals set
out in the environmental policy.

It is extremely essential that port and harbour projects should have an environmental management plan (EMP),
which also incorporates monitoring of air, noise, soil and marine water quality along with the collection of
meteorological data.

Deendayal Port Authority targets the achievement of high environmental standards and strives to ensure that
activities within the Port are environmentally and ecologically sustainable and have minimal impact on the
natural environment.

Several developmental projects have been initiated and EIAs have been carried out for the said projects. These
EIA studies have also submitted the suggestions on the environmental management of the project area and
Deendayal Port in general. These suggestions and mitigation measures have also been considered in framing the
current environment management plan.

The present Environment Management Plan summarizes the suggestions of the ECs received from the Ministry of
Environment, Forests & Climate Change (MoEF & CC), and consents granted by Gujarat Pollution Control
Board(GPCB).

The projects for which ECs were granted and which formed the frame work of the present EMP are as below;

o EC and CRZ Clearance for Construction of 13th to 16th Cargo berth at Kandla in year 2008

o EC & CRZ clearance for development of plots for construction of liquid storage tank farms at  Kandla,
district Kutchinyear2009

o Environmental and CRZ Clearance to DPA for development of plots for construction of
warehouses/Godowns (stage Il) in year2012.

o Environmental and CRZ clearance for Single Point Mooring (SPM) and Allied facilities off Veera in the
Gulf of Kachchh for handling Crude Oil on BOT basis in year 2013.

o Developing seven integrated facilities within the Existing Kandla port at Kandla, Gujarat-December2016

o Proposed Smart Industrial Port City (SIPC) at green Field Site 1 (Adipur side— Northeast of Antarjaal,
South of Tagore Road, 580Acres),Gandhidham, Kutch-Gujarat”-October2017

o Proposed Smart Industrial Port City (SIPC) at Green Field Site 2 (DPA Complex, 849.96Acres),
Gandhidham, Kutch —Gujarat.—October2017.

o Construction of Interchange cum road over bridged (SIA/GJ/NCP/19832/2017)

o Creation of water front facilities of oil jetties of 89,10 & 11 & development of land (1432 areas)
(1A/GI/MIS/61679/2017)

o Development of plots for constructing of warehouse/ godowns ad measuring 11,50,000 m2 area at
outside west gate no 1 on national highway no 8A at Kandla (SIA/GJ/MIS/122861/2019)
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(@]
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Up gradation of Barge handling facility at Sunder Basin at Kandla
Multipurpose Cargo Terminal at Tekra off Tuna on BOT basis
Construction of Rail Over Bridge at NH-8A near Nakti Bridge (crossing of NH 8A)
Strengthening of oil jetty no. 1

Modification and strengthening of Cargo Berth no. 6 at Kandla Port Trust
Container terminal Tuna Tekra (Capacity 2.19 Million TEUs)

Railway line (NH 8A to Tuna 11 km)

Construction of port craft jetty & SNA section

Development of integrated facility stage Il (IA/GJ/MIS/27227/2015)
Setting up 7th oil jetty at old Kandla

Setting up Barge jetty at Veera

Setting up Barge jetty at JafraWadi

One administrative building at Tuna Tekra

Construction of 15.5 km long road from Veera Barge Jetty to Tuna Gate

Single point Mooring and allied facilities off Veera in Gulf of Kutch for handling crude oil on BOT basis in
the state of Gujarat (IA/GJ/MIS/178779/2020)
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Table: 1 Yearly Monitoring schedule

Yearly Monitoring schedule
. - . . Monthly o
Sr. No Sampling Activity Description Locations TR Yearly Monitoring
6 locations (Kandla) 8 96
1 Ambient Air
2 locations (Vadinar) 8 96
18 locations (Kandla) 1 12
2 Drinking Water
2 locations (Vadinar) 1 12
2 locations (Gopalpuri 4 18
Township & Kandla)
3 Waste water
1 location (Vadinar) 4 48
4 |ocations (Kandla) 1 12
4 Soil
2 locations (Vadinar) 1 12
10 locations (Kandla) 1 12
5 Noise
2 locations (Vadinar) 1 12
Marine Water sampling for
Physico - Chemical Parameters, 8 Locations (6- Kandla & 2-
6 . ) . 2 24
Biological parameters and Vadinar)
sediments (Twice a month)
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4. Environment Monitoring Plan

Environment Monitoring Plan is very important for monitoring the environmental status of the port for
sustainable development. The EMP mainly consists of monitoring of the Air quality, Marine water
quality, Ecological and Biological quality and Noise quality of the Deendayal Port area. The monitoring
program is also required to suggest suitable mitigation measures for the deviation found in the results of
the monitoring, so as to keep the pollution level with in control.

The list of main elements for which Environmental monitoring is carried out is mentioned
below.

Air Quality Monitoring

Drinking Water Monitoring

Noise Monitoring

Marine Water Monitoring

Soil Monitoring

Sewage Treatment Plant Monitoring

Meteorological Monitoring

M/s Detox Corporation Pvt. Ltd. appointed by Deendayal Port Authority will carry out monitoring of the
various environmental aspects of the port with following objectives;

® To review the locations of ambient air and marine water quality monitoring stations within the impacted
region in and around DPA establishment, in view of the developmental projects.

® To assess the ambient air quality and marine water quality at selected stations in terms of gases and
particulate matter, physical, chemical and biological parameters for the assignment period.

® To assess the marine water quality in terms of aquatic flora and fauna and sediment quality in terms of
benthic flora and fauna.

® To assess the trends of air and water quality by comparing the data collected over a specified time period.

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

® Toreview the results and to check compliance with environmental quality standards.
® To suggest mitigation measures, if necessary, based on the findings of this study.

® To recommend future action plans on air and marine water quality monitoring programmed based on the
findings of this study.

® Drinking Water samples at twenty stations will also be monitored for various physical, chemical and
biological parameters viz., color, odor, turbidity, conductivity, pH, EC, total dissolved solids, chlorides,
total hardness, iron, sulfate, NH3N, PO4, Turbidity, salinity, BOD, Hardness, Calcium, Magnesium, Sodium,
Potassium, metals and bacterial count on a monthly basis.

® Every week a sample (inlet and outlet) of the Sewage Treatment Plant (STP) shall be analyzed to see the
water quality being discharged by DPA. However, the results will be submitted every month. If in a
particular month any deviation is observed, the same shall be submitted immediately to the Employer.

® Noise monitoring will be carried out twice a day at the representative stations for a period of 24 hours. A
report of the same will be submitted to DPA.

® Meteorological parameters are very important from air pollution point of view and precise and continuous
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data collection is of utmost importance. The data collected is analyzed as per the standards.
Meteorological data on wind speed, wind direction, temperature, relative humidity, solar radiation
and rainfall will be collected from one permanent station at DPA and one permanent station at Vadinar.

® All Locations & Monitoring parameters are tentative and subject to change as per GPCB/CPCB/MoEF &CC
Guideline.

4.1 Selection of Sampling Locations

Sampling locations have been selected by Deendayal Port Authority considering various activities of
Deendayal Port Authority and its environs and various Environment Impact Assessment Studies carried
out in Deendayal Port. The sampling locations of various air, water and marine water surveys will be
reviewed periodically and may be altered if required as per the suggestions/discussions with the
Deendayal Port Authority and Environmental consultants engaged by the Deendayal Port Authority.

The major components of the monitoring are:

4.1.1. Air Quality Monitoring

Air Monitoring is done at eight fixed locations in port area. The description of stations is depicted in
Tablel. The monitoring cycle at all eight monitoring stations is twice in a week.

Method of Monitoring

Sampling and analysis will be carried out as per CPCB guidelines for Ambient Air Quality monitoring. The
monitoring is carried-out for air quality parameters mentioned in the National Ambient Air Quality
Standards (NAAQS), CPCB Notification published in 2019. Sampling for Particulate Matter PM1g, PM;5
and Total Suspended Particulate Matter (TSPM) is done for a twenty four hour period.

Frequency of AAQ Monitoring

The monitoring cycle at all eight monitoring Stations is twice in a week. Sampling for Particulate matter
(PM1o, PM>5) and total suspended particulate matter is done for a twenty four hour period. Sampling for
gaseous samples like SOy, NOx will be done for a twenty four hour period with sample collection at every
eight hour. Table 2 gives description of Ambient Air Monitoring Stations.

Table 2: Ambient Air Monitoring Stations

Sr. No. Location Station Description Location Codes
1 Marine Bhavan AL-1
2 Oil Jetty AL-2
3 Kandla Port Colony AL-3
4 6 Stations at Gopalpuri Hospital AL-4
Kandla
5 Coal Storage Area AL-5
6 Tuna Port AL-6
7 2 Stations at Signal Building AL-7
8 Vadinar Vadinar Colony AL-8
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4.1.2. Monitoring of Drinking Water Quality Method of monitoring

The sampling and analysis will be done as per standard methods IS 10500:2012. The water samples
will be analyzed for various parameters via; Color, Odor, Turbidity, Conductivity, pH, Chlorides,
TDS, Total hardness, Iron, Sulphate, Salinity, Biological Oxygen Demand (BOD), Chlorides,
Sodium(Na), Potassium(asK+), Calcium(asCa), Magnesium(Mg), Fluorides (F), Nitrate (NOs), Nitrite
(NO;), Manganese (Mn), Iron (Fe), Chromium(Cre+), Copper(asCu), Cadmium(Cd), Arsenic(As),
Mercury(Hg), Lead (Pb), Zinc (Zn), CFU, & bacterial count. The method will be manual at all
monitoring stations.

e Frequency of Drinking Water Monitoring:

The monitoring at all twenty drinking water stations will be done monthly once.

e Drinking Water Monitoring Stations

A list of locations for collecting the drinking water samples is depicted in Table 3.

Table 3: Monitoring locations for Drinking Water

Location - . Location
Sr. No Monitoring Locations Code Sr. No Monitoring Locations Code
Location at Kandla 11 Hospital Kandla DW-11
1 Nirman Buildingl DW-1 12 A.O. Building DW-12
2 P& C Building DW-2 13 School Gopalpuri DW-13
3 Main Gate(North) DW-3 14 Guest House DW-14
4 Canteen DW-4 15 E-Type quarter DW-15
5 West gatel DW-5 16 F-type quarter DW-16
6 Wharf area DW-6 17 Hospital Gopalpuri DW-17
7 Sewasadan-3 DW-7 18 Tuna Port DW-18
8 Workshop DW-8 Locations at Vadinar
9 Custom building DW-9 19 Nr. Vadinar Jetty DW-19
10 Port Colony Kandla DW-10 20 Port colony DW-20

4.1.3. Monitoring of Marine Water Quality and Biological Parameters Methodology for Physico-
chemical Monitoring

Water samples will be collected for analyzing physico-chemical and biochemical parameters viz.
pH, Temperature, Colour, Odour, Salinity, Turbidity, SS, TDS, TS, DO, COD, BOD, Silicate, PO4, SO,,
NOs, NO,, Ca, Mg, Na, K, Iron (as Fe), Chromium (as Cr), Copper (As Cu), Arsenic (as As),Cadmium
(as Cd), Mercury (Hg), Lead (as Pb), Zinc (as Zn), petroleum hydro carbons, trace metals total
coliform & fecal coliform.

Methodology for Biological Monitoring

Sampling will be conducted from sub surface layer in high tide period and low tide period of the
tide from all sampling stations during consecutive spring tide and neap tide.
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Net sampling for qualitative evaluation of mixed plankton will be conducted only once during
between maximum high water and slack water and maximum low water and Slack water.

Sediment sampling for qualitative and quantitative evaluation of benthic organisms will be
conducted only once during one tidal cycle during maximum low water and slack water.

The collected samples will be first collected in a clean bucket to reduce the heterogeneity. From
the collected water sample 1 liter of water sample will be taken in an opaque plastic bottle for
chlorophyll estimation. Quantitative plankton samples will be collected by filtering rest of the
water sample using plankton net of 20um mesh size.

Methodology adopted for Plankton sampling

Mixed plankton sample for qualitative evaluation will be obtained from the sub surface layer, at
each sampling locations by towing the net horizontally with the weight during highest high tide and
slack period and lowest low tide and slack period. After the tow of about 15-20 minutes at speed of
1- 1.5 m/s. For quantitative evaluation 50 L sample will be collected from the sub surface during
high tide and low tide period will be filtered through 20 um mesh size net assembly.

Methodology adopted for benthic fauna sampling
Van veen sampler (0.1 m?) will be used for sampling bottom sediments during lowest low tide. The
fixation of benthic fauna will be normally done by bulk fixation of the sediment sample. The bulk
fixation will be done by using 10% formalin (buffered with borate) with Rose Bengal as stain. The
organisms will be preserved with sea water as diluting agent.

Frequency
Phytoplankton (Qualitative & Quantitative) Zooplankton (Qualitative & Quantitative) & Benthos
(Qualitative & Quantitative) samples will be collected during high tide and low tide during each
spring and neap tides of the month.

Sampling Stations

The monitoring of marine environment for the study of biological and ecological parameters will be
carried out in harbour regions of DPA (Table3) during Spring tide period of full moon phase of
Lunar Cycle.

Table 4: Sampling Locations for Marine Monitoring

Sr.No Monitoring locations Location Code

Locations at Kandla

1 Near passenger Jetty One ML-1
2 Near Berth No.8&9 ML-2
3 Kandla Creek Near KPT colony ML-3
4 Near13"&14"Berth ML-4
5 Nakti Creek Near Tuna Port ML-5
6 Nakti Creek Near NH-8A Bridge ML-6

Locations at Vadinar

7 Nr.SBM 2 ML-7

8 Nr. Vadinar Jetty ML-8
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4.1.4.

Method and Frequency of monitoring

Noise Monitoring

Noise sources in port operations include cargo handling, vehicular traffic, and loading / unloading of
cargo to/from ships. Noise Monitoring will be done at 10 stationsat Kandla, and three locations in

Vadinar.

Sampling will be done at all stations for 24 hour period once in month. Data will be recorded using
automated sound level meter. The intensity of sound will be measured in sound pressure level (SPL)

and common unit of measurement is decibel (dB).

Sampling Stations

The sampling locations for noise monitoring as listed in table 5.

Table 5: Locations for Noise Monitoring

Location Location

Sr. No Name of locations Code Sr.No Name of locations Code
Locations at Kandla 8 Nirman Building 1 NL-8

1 West Gate no 1 NL-1 9 Tuna Port NL-9
2 Main gate(North) NL-2 10 Port & customs office NL-10

3 Wharf area/letty Area NL-3 Location at Vadinar
4 Main road/Central Road NL-4 11 Nr. Port Gate-Vadinar NL-11
5 Canteen Area NL-5 12 Nr. Vadinar Jetty NL-12
6 ATM building NL-6 13 Port colony Vadinar NL-13
7 Marine Bhavan NL-7
4.1.5. Soil Quality Monitoring

Soil quality monitoring is important for evaluating the effects of environment management

practices of a region/area.

Method of Monitoring

The soil samples will be collected from four locations in Kandla and two locations in Vadinar Port.
The soil samples will be filled in polythene bags, labeled in the field with number and site name and
taken to the laboratory for analysis (as per IS 2720). Physical and chemical properties of soil at
selected locations will be studied.

Frequency of monitoring

Sampling will be done at all stations in Kandla and Vadinar once in a month.

Soil Quality Monitoring Stations

List of the locations for collecting the soil samples are as per Table 6.
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Table 6: List of sampling locations for Soil Quality Monitoring

Sr. No Name of locations Location Code

Locations at Kandla

1 Tuna Port SL-1
2 IFFCO Plant SL-2
3 Khori Creek SL-3
4 Nakti creek bridge at NH-8A SL-4

Location at Vadinar

5 Nr. Vadinar Port Office SL-5

6 Nr. Vadinar Colony SL-6

4.1.6. Monitoring of performance of the Sewage Treatment Plant (STP) at Gopalpuri Township,
Deendayal Port & Vadinar

The principal objective of waste water treatment is generally to allow human and industrial
effluents to be disposed off without danger to human health or unacceptable damage to the
natural environment.

Method of Monitoring

The parameters monitored will be pH, BOD, COD, residual chlorine, MLSS, MLVSS and TSS. The data
collected will be analyzed as per the standards. The performance of the Sewage Treatment plant
will be studied by collecting samples of the aeration tank and effluent tank.

Frequency of monitoring
Sampling will be done at all stations from inlet, aeration tank and outlet of an STP once in week.
Monitoring Stations:

Lists of the location for collecting the STP samples are as per table 7.

Table 7: List of sampling locations for STP

Sr. No Sampling location
1 STP at Kandla
2 STP at Gopalpuri
3 STP at Vadinar
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5.

Monitoring Results

Based on the EMMP submitted, M/s Detox Corporation Pvt. Ltd. carried out monitoring of the
following environmental aspects of the port for the period of March 2021 to February 2022.

5.1 Ambient Air

The monitoring was carried out twice a week. The results obtained from the sampling and analysis is
submitted to Deendayal Port authority on monthly basis. The monthly averaged and annual results for
the ambient air monitoring are given in the sections followed.

Total Suspended Particulate Matter (TSPM)

The frequency of sampling was twice a week for every sampling station.

Table 8. TSPM (in ug/m3) values at monitoring locations in Kandla and Vadinar Port

womts | e | oty | NordaEinte | Coosbut | sirage | Tumapon | S | Vet
Area
Mar-21 530 447 328 266 435 165 147 157
Apr-21 642 617 449 198 779 385 152 171
May-21 966 752 570 352 1341 273 134 161
Jun-21 374 312 267 173 596 125 59 60
Jul-21 467 578 463 307 354 372 105 146
Aug-21 495 520 488 229 548 347 155 138
Sep-21 449 554 341 194 324 238 164 169
Oct-21 364 465 402 274 527 362 157 211
Nov-21 460 489 487 357 598 387 219 205
Dec-21 442 480 427 251 518 362 176 183
Jan-22 417 480 417 251 484 348 164 164
Feb-22 412 393 371 243 523 284 171 186
Annual Mean 502 507 418 258 586 304 150 163

The mean TSPM values were highest at Coal Storage location and Marine Bhavan, followed by QOil Jetty.
TSPM values were least at both the locations of Vadinar Port. The major cause of TSPM values at Coal
Storage and Marine Bhavan is large amount of coal is handled at Berth No. 6, 7, 8and use of grabs for
unloading of coal directly in the truck cause coal to spread in air as well as coal dust to fall on ground.
This settled coal dust again mixes with the air during trucks movement through hit.

Also, the coal laden trucks are not always covered with tarpaulin sheets and these results in spillage of
coal from trucks/dumpers during its transit from vessel to yard or storage site.
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Fig 1. Observed values (annual mean) of TSPM at all eight monitoring stations
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Interpretation of Results

®  Maximum TSPM of 1341.0 pg/m3 was recorded in the month of May"21 at Coal storage site and the
minimum value was recorded in the month of June, 21at Tuna Port 125.0ug/m?*

® At Vadinar, maximum TSPM of 219 pg/m?3 was recorded in the month of November at Vadinar Signal
Building site and the minimum value was recorded in the month of June “21 at Vadinar Signal Building

(59ug/m?).
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Particulate Matter (PM1o)

PMygis particulate matters which are 10 micrometers or less in diameter. The frequency of sampling

was twice a week for every sampling station.

Table 9. PMyo (in pg/m?) values at monitoring locations in Kandla and Vadinar Port

Coal

. E . . .

Months Marine Oil Jetty Kandla' state GopaIPurl Storage | Tuna Port Sl‘gnlal Vadinar

Bhavan Office Hospital Area Building | colony
Mar-21 130 103 90 98 163 68 73 79
Apr-21 239 225 99 89 327 76 53 66
May-21 607 611 559 176 1149 160 73 99
Jun-21 130 82 69 52 140 59 33 33
Jul-21 373 496 366 230 206 250 75 81
Aug-21 262 322 276 133 327 217 98 77
Sep-21 333 442 211 123 200 126 97 95
Oct-21 190 246 219 140 203 163 82 116
Nov-21 193 190 217 187 292 195 115 108
Dec-21 245 263 243 142 295 194 88 98
Jan-22 227 437 217 142 264 184 93 97
Feb-22 237 213 215 139 300 161 98 104
Annual Mean 264 303 232 138 322 154 82 88

The mean PMj, Values were highest at Coal Storage location and Marine Bhavan, followed by Oil Jetty.
PMjo values were least at both the locations of Vadinar Port. Higher PMj values at Coal Storage and
Marine Bhavan is a result of large amount of coal handling and its inappropriate

methods.

transportation

Coal laden trucks are seldom covered with tarpaulin sheets and these results in spillage of coal from
trucks/dumpers resulting into higher PMjgvalues.
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Fig 2. Observed values (annual mean) of PMyoat all eight monitoring stations
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Interpretation of Results

®  Maximum value of PMyo of 1149 pg/m?® was recorded in the month ofMay“21 at Coal storage site and
the minimum value was recorded in the month of June 2021 at Tuna Port 59.0ug/m?3.

° In Vadinar, maximum value of PMj of 116 pug/m3 was recorded in the month of October 2021 at
Vadinar Colony and the minimum value was recorded in the month of june- 2021atVadinarColony &
Signal Building (33.0 pg/m3).

Particulate Matter (PM,.s)

PM, s particles are air pollutants with a diameter of 2.5 micrometers or less, small enough to invade
even the smallest airways. PM, s was also monitored twice a week for every sampling station.

Table 10. PM,;(in pg/m?3) values at monitoring locations in Kandla and Vadinar Port

Mar-21 56 50 34 29 67 24 21 41
Apr-21 73 52 44 15 101 18 35 17
May-21 41 37 40 27 102 23 33 36
Jun-21 108 113 61 33 138 33 38 22
Jul-21 89 47 56 63 40 58 40 44
Aug-21 71 73 71 51 80 63 39 45
Sep-21 81 83 60 46 80 55 44 42
Oct-21 82 89 90 79 105 96 49 70
Nov-21 90 97 97 87 104 98 84 82
Dec-21 104 102 98 87 101 93 71 75
Jan-22 95 232 99 87 111 79 66 60
Feb-22 92 90 102 82 112 114 69 76
Annual Mean 82 89 71 57 95 63 49 51

Average PM, s values were highest at Oil Jetty location (mean=232.0 pug/m?3) followed by Coal Storage Area
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(mean =138.0 pg/m3) and Gopalpuri Hospital (mean=57.0 pg/m3). PM,s values At Vadinar Port the PM;s

values were significantly lower.

Fig 3. Observed values (annual mean) of PM; s at all eight monitoring stations
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Interpretation of Results

®  Maximum value of PM,5232.0 ug/m?3) was recorded in the month of January 2022 at Oil Jetty site and
the minimum value was recorded in the month of May 2021 at Gopalpuri Hospital (27.0pug/m3).

®  Annual mean values of PM,s were highest at Coal Storage Area (95.0ug/m3).

® |n Vadinar, maximum value of PM,s of 84.0 pg/m?3 was recorded in the month of November" 21 at
Signal building site and the minimum value was recorded inthe month of April at Vadinar Port colony

(17.0pg/m3).

Location wise graphs depicting trends in TSPM, PMjoand PM,s in all locations of Kandla and Vadinar Port

are depicted in 1 to 3.
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Fig 4. Trend in TSPM values of various AAQ Monitoring Locations
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Fig 5. Trend in PM10 values of various AAQ Monitoring Locations
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5.2 Drinking Water Quality Monitoring

Drinking Water Quality Monitoring was carried out at twenty stations at Kandla, Vadinar & Town ship
Area of Deendayal Port.

Drinking water samples are collected from 20 locations (18 locations in Kandla and 2 locations in
Vadinar). Samples for physico-chemical analysis are collected and analysed in laboratory for various
parameters, viz. Color, Odor, Turbidity, Conductivity, pH, Chlorides, TDS, Total Hardness, lIron,
Sulphate, Salinity, DO, BOD, Na, K, Ca, Mg, F, NO3, NO2, Mn, Cu, Cd, As, Hg, Pb, Zn, Bacterial Count
(CFU).

Monitoring Results

Mean values of drinking water of Deendayal Port Locations are given in table 6.4. The values shown are
the annual average of all the locations of Deendayal Port Colony, Port and Harbor area as well as
Deendayal Port Authority office buildings.

Detox Corporation Pvt. Ltd., Surat — Report No-DCPL / DPA(19-22)/AMR/21-22/02

Page 29



Environmental Monitoring of Deendayal Port Authority ~Annual Report (March2021-Feb 2022)

Table 11 : Annual average values of Drinking water at Deendayal Port Authority

- s 2l 3rd 4th Value
N<; Parameter Accgpt.able PerrTnis.sibIe
Unit Quarter Quarter Quarter Quarter (Annual Limits Limits
Mean Mean Mean Mean Avg.)
1 pH pH Unit 7.38 7.41 7.46 7.38 7.41 6.5t0 8.5 6.5t0 8.5
2 Tgtal . mg/L 1114.30 1083.67 1265.93 1155.75 1154.91 500 2000
Dissolved Solids
3 | Turbidity NTU 0.53 0.48 0.47 0.45 0.48 1 5
4 | Odor - Odc;rles Odorless Odorless Odorless Odorless Agreeable Agreeable
5 | Color Harfii: v CoIc;rIes Colorless Colorless Colorless Colorless 5 15
6 | Conductivity us/cm 2253.97 2064.35 2448.83 2108.38 2218.88 NS* NS*
7 | Bio.Oxygen Demand mg/L <2 <2 <2 <2 <2 NS* NS*
8 | Chloride as Cl mg/L 651.10 579.99 484.50 539.53 563.78 250 1000
9 |CaasCa mg/L 74.21 59.34 62.83 61.72 64.53 75 200
10 | Mgas Mg mg/L 62.90 68.23 71.90 65.22 67.07 30 100
11 | Total Hardness mg/L 443.03 415.20 403.03 436.67 424.48 200 600
12 | Ironas Fe mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.3 1
13 | Fluorides as F mg/L 0.45 0.69 0.55 0.64 0.58 1 1.5
14 | Sulphate as SO4 mg/L 211.96 193.41 229.75 220.67 213.95 200 400
15 | Nitrite as NO2 mg/L <0.01 <0.01 <0.01 <0.01 <0.01 NS* NS*
16 | Nitrate as NO3 mg/L 5.29 10.23 9.92 10.04 8.87 45 100
17 | Salinity % 1.26 1.05 0.88 0.97 1.04 NS* NS*
18 | Sodium as Na mg/L 329.18 228.77 219.20 268.63 261.45 NS* NS*
19 | Potassium as K mg/L 413 2.94 3.80 4.43 3.82 NS* NS*
20 | Manganese mg/L <0.04 <0.04 <0.04 <0.04 <0.04 0.1 0.3
21 | Hexavalent Chromium mg/L <0.04 <0.04 <0.04 <0.04 <0.04 NS* NS*
22 | Copper mg/L <0.04 <0.04 <0.04 <0.04 <0.04 0.05 1.5
23 | Cadmium mg/L <0.04 <0.04 <0.04 <0.04 <0.04 0.003 0.003
24 | Arsenic mg/L <0.04 <0.04 <0.04 <0.04 <0.04 0.01 0.05
25 | Mercury mg/L <0.04 <0.04 <0.04 <0.04 <0.04 0.001 0.001
26 | Lead mg/L <0.04 <0.04 <0.04 <0.04 <0.04 0.01 0.01
27 | Zinc mg/L <0.04 <0.04 <0.04 <0.04 <0.04 5 15
28 | Bacterial Count CFUn/ﬂlOO Absent Absent Absent Absent Absent Absent Absent

NS= Not specified, ND=Not detected
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Discussion

The colour of all drinking water samples was colourless unit and odour of the samples was also
agreeable. The values of turbidity, Iron as Fe and Ammonia as NHs-N were observed to be below
detection limits of measurement i.e. <0.1NT, <0.03mg/L and <0.1mg/L respectively. Apparently these
parameters were not at alarming levels. Some important parameters for drinking water are discussed
below in detail;

pH

pH value in the studied area varied from 7.37 to 7.47 pH unit during the first year of monitoring. The
limit of pH value for drinking water is specified as 6.5 to 8.5. All the sampling points showed pH values
within the prescribed limit by Indian Standards.

Total Dissolved Solids (TDS)

TDS values in the studied area varied between 1073.73-1201.26 mg/L. The mean TDS value was 1154.9
mg/L. None of the sampling points showed higher TDS values than the prescribed limit by Indian
standards which are 500-2000mg/L.

Conductivity

Conductivity is used to measure the concentration of dissolved solids which have been ionized in a
polar solution such as water. The conductivity in the samples collected during the month of June ranged
from 2149.36-2320.63 ps/cm. Electrical conductivity standards do not appear in BIS standards for
drinking water.

Chlorides

Chloride values in drinking water for the present year varied between 507.6 -647.63 mg/L. Excessive
chloride concentration increase rates of corrosion of metals in the distribution system. This can lead to
increased concentration of metals in the supply.

Calcium

Calcium value in drinking water for the present year the studied area varied between 62.32 — 68.91
mg/L. The mean Ca was observed to be 64.52 mg/L. If calcium is present beyond the maximum
acceptable limit, it causes incrustation of pipes.

Magnesium

Magnesium value in the studied area for the present year varied from 65.80mg/L to 68.26 mg/L. All the
locations had Magnesium within the prescribed limits of 30-100mg/L.

Total Hardness

Total Hardness value in the studied area for the present year varied between 389.03-447.43 mg/L. The
prescribed limit by Indian Standards is 200-600mg/L.

Fluoride
Fluoride value in the studied area varied between 0.48 — 0.65 mg/L. The permissible limit as per Indian
Standards is 1.0-1.5mg/L. Moderate amount of fluoride in water lead to dental effects, but long-term
ingestion of large amounts can lead to potentially severe skeletal problems.

Sulphates

Sulphate value in the studied area varied between 195.75-225.46 mg/L. All the sampling points showed
Sulphates values within the prescribed limits by Indian Standards (200-400 mg/L). Sulphate occurs
naturally in water as are sult of leaching from gypsum and other common minerals. Sulphate content in
drinking water exceeding the 400 mg/L imparts bitter taste.
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Nitrites (NO,)

Nitrite values in all the water samples were observed to be <0.01 mg/L. There are no specified standard
values for Nitrites in drinking water. Ground water contains nitrate due to leaching of nitrate with the
percolating water and by sewage and other wastes rich in nitrates.

Salinity
Salinity in drinking water in the present samples collected ranged from 0.92to 1.23 %. There are no
prescribed Indian standards for salinity in Drinking water.

Heavy Metals in Drinking Water

In the present study period drinking water samples were analyzed for Mn, Cr, Cu, Cd, As, Hg, Pb and Zn.

All these heavy metals were well below/ the permissible limits of the Indian Standards for drinking
water.

Bacteriological Study
Analysis of the bacteriological parameter at all location shows that total Coliform values is observed to
be 0.1 to cfu/100 ml. total Coliform and E-Coli values showed that all the drinking water samples were
safe from any bacteriological contamination.

Conclusion

The results are compared with acceptable limits as well as Permissible Limits as prescribed in 1IS10500:2012 —
Drinking Water Specification. It was observed from the data analysis that during the Third year (March 2021 to
February 2022) the drinking water was safe for human consumption as per tested parameters only at all drinking

water monitoring stations.

Detox Corporation Pvt. Ltd., Surat — Report No-DCPL / DPA(19-22)/AMR/21-22/02

Page 32



Environmental Monitoring of Deendayal Port Authority ~Annual Report (March2021-Feb 2022)

5.3 Marine Water Monitoring

Marine Water Monitoring was carried out at six stations at Deendayal Port and two locations at Vadinar
Port.

Water samples were analyzed for physico-chemical and Biochemical parameters. Besides these,
Phytoplankton (Qualitative & Quantitative) Zooplankton (Qualitative & Quantitative) & Benthos
(Qualitative & Quantitative) samples were collected during spring tide and neap tide from all the eight

fixed monitoring stations.

Results

The annual average values of monitored parameters for marine waters of DPA are given as per table 12.
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Table 12. Annual average values of various physico-chemical parameters at Deendayal Port during neap tide.

(Marine Sampling Station at Gulf of Kutch ).

1st 2nd 3rd 4th
Sr. No. Parameters Unit
Quarter Mean Quarter Mean Quarter Mean Quarter Mean

1 pH - 7.30 7.35 7.36 7.39

2 Color - Colorless Colorless Colorless Colorless
3 Odor - Odourless Odourless Odourless Odourless
4 Salinity ppt 32,51 32.24 31.82 31.80
5 Turbidity NTU 26.56 35.05 36.78 35.71

6 Total Dissolved Solids mg/L 40307.26 39446.10 39151.25 34126.11
7 Total Suspended Solids | mg/L 468.54 393.35 503.95 630.73
8 Total Solids mg/L 43192.33 41383.94 39672.71 34818.14
9 DO mg/L 5.11 4.57 4.82 4.45
10 COD mg/L 79.05 83.13 84.56 85.60
11 BOD mg/L 0.00 0.00 0.00 0.00
12 Silica mg/L 0.57 0.56 0.67 0.78
13 Phosphate mg/L 0.29 0.25 0.19 0.20
14 Sulphate mg/L 3499.62 2586.77 2451.53 2493.91
15 Nitrate mg/L 4.15 3.23 3.80 3.97
16 Nitrite mg/L 0.01 0.00 0.00 0.00
17 Calcium mg/L 518.97 557.01 522.61 578.93
18 Magnesium mg/L 1588.81 1739.01 1150.32 1680.46
19 Sodium mg/L 9976.72 10571.44 10635.22 10265.40
20 Potassium mg/L 314.39 367.85 324.11 343.54
21 Iron mg/L 1.81 1.67 1.61 0.81
22 Chromium mg/L 0.14 0.15 0.13 0.04
23 Copper mg/L 0.07 0.10 0.04 0.00
24 Arsenic mg/L 0.00 0.00 0.00 0.00
25 Cadmium mg/L 0.06 0.07 0.06 0.02
26 Mercury mg/L 0.00 0.00 0.00 0.00
27 Lead mg/L 0.16 0.17 0.12 0.02
28 Zinc mg/L 0.06 0.06 0.04 0.11
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Discussion

Coastal ecosystems are characterized by daily fluctuations, driven by tidal amplitude, wind direction
and also on the anthropogenic activities carried out on the coasts. Marine water parameters at Kandla
Harbor and creek waters also showed an high array of fluctuations in several of its parameters such as
TDS, TSS, salinity and salts. Some of the important parameters are explained below;

pH
The pH of all marine water samples collected from Deendayal Port variedfrom7.3to 7.39. The mean pH
of all samples was 7.64pH unit.

Salinity
Salinity in the DPA marine water ranged from 31.8ppt to 32.51ppt. The mean salinity at was recorded to be
32.09 ppt.

Turbidity

Turbidity in the DPA marine water ranged from 26.56 — 36.78 NTU. The mean turbidity of all the
locations of Deendayal Port was 33.52 NTU. Turbidity at Vadinar port was<1.0NTU.

Total Dissolved Solids (TDS)

TDS values varied from 34126.11 to 40307.26 mg/L at all locations of Deendayal Port. Mean TDS values
at Deendayal Port was 38257.68mg/L.

Dissolved Oxygen (DO)
DO value in the studied area varied between 4.45-5.11 mg/L. The mean DO values of Kandla Marine
waters were 4.7mg/L.

Nitrates (NO3)
The mean Nitrate values in all the marine water samples were of Deendayal Port was 3.78 mg/L at DPA
waters. Nitrite was rarely detected from marine waters of Vadinar.

Sodium (Na)
Sodium value in the Deendayal Port marine waters varied between 9976.72-10635.22 mg/L. The mean

Na recorded at DPA waters was 11448.78 mg/L.

Trace Metals
In the present study period water samples were analyzed for Mn, Cr, Cu, Cd, As, Hg, Pb and Zn. All these
heavy metals reported below trace levels.

Bacteriological Study
Analysis of the bacteriological parameter at all location shows that total Coli form values is observed to be 0.1to
cfu/100ml.
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5.4

Productivity Study

Chlorophyll-A

Water Samples for the chlorophyll estimation collected from sub surface layer during high tide and low
tide period of the tidal cycle for each sampling locations and analysed for Chlorophyll -a and after
acidification for Pheophytin —a.

In the sub surface water chlorophyll-a was varying from 0.204 to 1.923 mg/m? in harbour region of DPA
during sampling done in from March 2021 to February 2022. In the nearby creeks chlorophyll-a was
varying from 0.153.93 to 1.923mg/m?>.

In the sub surface water chlorophyll-a was varying from 0.392 — 1.356mg/m3 at Vadinar jetty and 0.392
mg/m3 to 1.365 mg/m3near SPM during sampling done spring tide period and during Neap tide.

Algal Biomass

Chlorophyll-a value was used as algal biomass indicator (APHA 23™ Edition). Algal biomass was
estimated by converting Chlorophyll value.

In the sub surface water algal biomass was varying from13.66to 128.84mg/m?in harbour region of DPA
during sampling done in fromMarch2021 to February 2022. In the nearby creeks Algal Biomass was
varyingfrom10.24to 128.84mg/m?3.

In the sub surface water algal biomass was varying from 26.26 — 90.85mg/m3 at Vadinar jetty and SPM
during sampling done spring tide period and during Neap tide.

Detox Corporation Pvt. Ltd., Surat — Report No-DCPL / DPA(19-22)/AMR/21-22/02

Page 36



Fig 7. Monthly values of Algal Biomass in harbor waters of DPA
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Fig 8. Annual average values of Chlorophyll-a in harbor waters of DPA
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Environmental Monitoring of Deendayal Port Authority — Annual Report (March 2021-Feb 2022)

5.5 Phytoplankton and Zooplankton

The phytoplankton community of the sub surface water in the harbour and nearby creeks was
represented by Blue green algae and diatoms during spring tide period and neap tide period.
Diatoms were represented by 13 genera belonging to 3 classes, 9 orders and 12 families.

The Zooplankton community of the sub surface water in the harbour and nearby creeks is
comparatively low and represented by mainly four groups Tintinids, Copepods, Foramiferans, and

larval forms of Crustaceans.

However, Vadinar waters were observed to be rich in terms of diversity and abundance of
phytoplankton and zooplanktons.
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Environmental Monitoring of Deendayal Port Authority — Annual Report (March 2021-Feb 2022)

5.6

Noise Monitoring

Noise monitoring is carried out as per “Noise Pollution” (Regulation and Control) Rules, 2000. The
results of noise monitoring results are annual mean of each location of Kandla and Vadinar Port

(Table 13).

Table 13. Annual avg. of noise level at locations of Kandla (10 locations) and Vadinar (3locations) Port

Locations Day Time Average Noise Level(SPL)| Night Time Average Noise
in dB(A) Level(SPL) in dB(A)
Sr. No.

Time 6 A.M.. And 10 P.M. 10 P.M. To 6 A.M.
1 Marine Bhavan 62.35 55.14
2 Nirman Building 1 58.41 53.72
3 Tuna Port 55.51 48.87
4 Main Gate North 62.58 57.54
5 West Gate | 66.68 60.97
6 Canteen Area 59.64 51.94
7 Main Road 65.06 56.39
8 ATM Building 67.37 58.00
9 Wharf /Jetty Area 69.50 64.12
10  |Port & Custom Office 58.51 48.77

Vadinar Port

11 Nr. Vadinar Port Gate 59.25 52.99
12 Port Colony Vadinar 57.42 54.11
13 Nr. Vadinar Jetty 63.58 59.08

Observations:

® The Day Time Average Noise Level in all ten locations at Deendayal Port ranged from 55.51dB to
69.50dB

® The noise levels were within the day time limits (75 dB (A)) of industrial area.

® The Night Time Average Noise Level in all ten locations of Deendayal Port ranged from 48.77 dB to 64.12
dB and it was within the permissible limits of 70 dB A for the industrial area for the night time.

® The mean day time noise levels at Vadinar were 60.08dB and the mean noise levels at night hours was
55.39dB.
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Environmental Monitoring of Deendayal Port Authority — Annual Report (March 2021-Feb 2022)

5.7  Soil Monitoring

Sampling and analysis of soil samples was under taken at six locations with in the study area
(Deendayal Port and Vadinar Port). The soil monitoring locations are coastal soils and exhibits
saline soil characteristics, typical of a muddy shore.

The texture of soil of all locations was Sandy Loam. The soil at all the locations is saline in nature.
The mean pH of the soil at all the locations of Kandla was 8.08 pH unit suggesting it to be slightly to
medium alkaline.

Electrical conductivity of the soil was high with low moisture and organic carbon indicating less
productivity of the soil and its unsuitability for any agriculture activities.

Other metals like copper, nickel and lead were detected in traces or within permissible limits. The

overall surrounding soils were found to be less in essential nutrients, hence less suitable for plant
growth.
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Environmental Monitoring of Deendayal Port Authority — Annual Report (March 2021-Feb 2022)

Table 14. Tuna port Soil Analysis Result

Month March.21 | April.21 May.21 June.21 July.21 Aug.21 Sept.21 Oct.21 Nov.21 Dec.21 Jan.22 Feb.22
e Parameter Unit Result

1 Texture Sandy Loam
2 pH - 8.71 9.02 8.38 7.3 8.56 8.6 8.58 8.62 8.42 8.2 8.2 8.59
3 Electrical conductivity ps/cm 10600 8650 29500 33400 26800 23400 18400 16200 14070 10805 10805 2839
4 Moisture % 21.72 22.9 14 21.45 23.66 20.42 21 17 18.17 6.06 6.06 22
5 Total Organic Carbon % 1.62 2.25 0.94 0.31 0.16 0.18 0.48 0.52 0.2 0.49 0.49 0.96
6 Alkalinity mg/kg 40.04 80.08 80.08 100.1 140.14 60.06 72.07 60.06 80.08 70.07 70.07 40.04
7 Total Nitrogen % <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 BQL BQL BQL BQL
8 Chloride mg/kg 1244 2605.8 7896.2 6228.7 3908.6 4010 1506.6 1620 1956.8 709 709 3545
9 Sulphate mg/kg 102 107.82 2502.08 2056.4 203 188 202 230 212 778.5 778.5 3891.18
10 Phosphorus mg/kg 31.44 39.86 0.76 0.97 0.97 0.9 0.89 0.9 2.2 9.21 9.21 50.87
11 Potassium mg/kg 1178 1028 1128 1161 779.4 786 386 396 539 143 143 192.3
12 Calcium mg/kg 4843 228.4 320.64 641.3 2241 2341 1585 1620 5752 1315.7 1315.7 2466.12
13 Sodium mg/kg 501 12092.4 | 11092.4 | 10821.6 144.29 160 228.46 230.32 200.4 152.3 152.3 284.57
14 Copper as Cu mg/kg 52.2 62.2 10.2 11.21 42.6 32.2 52.2 17.4 14.9 35.9 35.9 26.2
15 Lead as Pb mg/kg 5 4.8 5.4 3.1 4.2 3.8 4.9 6.4 5.8 13.4 13.4 7.5
16 Nickel as Ni mg/kg 333 32.86 16.7 20.71 36.2 37.2 46.2 33.5 35.3 54.5 54.5 39.1
17 Zincas Zn mg/kg 56.2 58.26 22.6 32.26 58.6 59.36 66.2 55.9 40.6 89.7 89.7 58.2
18 Cadmium as Cd mg/kg BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL
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Table15. IFFCO Plant Soil Analysis Result

Month March.21 April.21 May.21 June.21 July.21 Aug.21 Sept.21 Oct.21 Nov.21 Dec.21 Jan.22 Feb.22
orie Parameter Unit Result

1 Texture Sandy Loam
2 pH - 7.98 8.78 8.25 8.16 8.11 8.1 8.16 8.1 7.92 7.77 7.77 8.6
3 Electrical conductivity ps/cm 28900 36200 44400 48500 23800 20420 25620 26820 16210 22960 22960 1442
4 Moisture % 23.97 221 20.91 13.94 22.09 21.16 22.2 18.2 9.01 6.4 6.4 28.37
5 Total Organic Carbon % 6.29 1.4 1.52 0.19 0.24 0.18 1.24 1.02 0.49 0.69 0.69 0.71
6 Alkalinity mg/kg 40.04 60.06 60.06 140.14 140.14 140.04 36.04 80.44 120.12 26.03 26.03 40.04
7 Total Nitrogen % <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 BQL BQL BQL BQL
8 Chloride mg/kg 2487 4510 6866.3 6032.5 4309.5 4324 6381 5380 4112.2 4325.9 4325.9 2481.5
9 Sulphate mg/kg 204 311.7 804.5 75.86 177.9 179.2 196 198 279 3359.5 3359.5 1650.89
10 Phosphorus mg/kg 21.25 52.7 2.45 1.41 0.8 0.86 0.92 0.82 1.89 10.56 10.56 5.33
11 Potassium mg/kg 1715 747 762 592.2 644.4 656 820 810 327.4 199.8 199.8 155.01
12 Calcium mg/kg 4710 468.9 661.32 561.12 3556.8 3618 3386 3400 4061.6 1116.4 1116.4 1500.32
13 Sodium mg/kg 601 4840.2 5832.2 2992.8 128.22 130 741.5 722.2 488.98 360.72 360.72 432.86
14 Copper as Cu mg/kg 60.8 52.5 26.2 27.22 61.2 58.2 78.2 38.8 29.5 29.9 29.9 35.6
15 Lead as Pb mg/kg 1 1.52 8.5 6.2 3.2 3.8 5.6 7.9 6.4 9.3 9.3 10.8
16 Nickel as Ni mg/kg 27.52 22.62 2020 1823 31.6 324 28 13.9 16.6 30.8 30.8 42.9
17 Zincas Zn mg/kg 43.2 59.2 89.1 72.62 39.25 38.32 41.6 91.9 104.8 153.2 153.2 102.7
18 Cadmium as Cd mg/kg BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL

Detox Corporation Pvt. Ltd., Surat — Report No-DCPL / DPA(19-22)/AMR/21-22/02




Environmental Monitoring of Deendayal Port Authority — Annual Report (March 2021-Feb 2022)

Table 16. Khori Creek Soil Analysis Result

Month March.21 April.21 May.21 June.21 July.21 Aug.21 Sept.21 Oct.21 Nov.21 Dec.21 Jan.22 Feb.22
e Parameter Unit Result

1 Texture Sandy Loam
2 pH - 8.75 8.82 8.13 8.36 8.38 8.42 8.46 8.75 8.44 8.53 8.53 8.68
3 Electrical conductivity ps/cm 8500 16380 39900 21800 23700 23700 17880 16252 13680 22260 22260 1950
4 Moisture % 19.04 21.2 28.1 18.82 24.41 23.22 24.1 19.1 21.39 9.02 9.02 21
5 Total Organic Carbon % 1.46 2.2 1.7 0.26 0.32 0.25 0.48 0.62 0.2 0.61 0.61 0.98
6 Alkalinity mg/kg 60.06 60.06 70.05 80.08 100.1 140.04 190.19 140.2 60.06 52.05 52.05 40.04
7 Total Nitrogen % <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 BQL BQL BQL BQL
8 Chloride mg/kg 1144 3658.1 7160.6 2550.3 6114 5982 1701 1820 1800.9 3970.4 3970.4 2836
9 Sulphate mg/kg 120 129.05 356.6 292 113.8 110 112 120 93.3 315.3 315.3 1292.27
10 Phosphorus mg/kg 17.74 34.55 7.79 0.79 1.24 1.04 1.05 0.96 1.41 6.92 6.92 8.87
11 Potassium mg/kg 903 698.4 578.4 700.2 1135.8 1162 345 366 409.2 139 139 160.36
12 Calcium mg/kg 4235 284.6 460.92 701.4 3981.6 4220 2303 2122 3954 1234.8 1234.8 1839.79
13 Sodium mg/kg 200 7437.6 6336.6 3164.4 168.3 170 248.5 252 252 144.29 144.29 232.46
14 Copper as Cu mg/kg 40.6 38.6 29.4 28.2 38.2 42.2 46.2 21.2 9.8 30.8 30.8 31.8
15 Lead as Pb mg/kg 4.2 3.62 31 23 3.6 3.6 3.2 29.1 3.5 11.1 11.1 5.4
16 Nickel as Ni mg/kg 31.62 29.62 9 7.8 39.4 41.2 33.2 34.5 235 44.1 441 42
17 Zincas Zn mg/kg 46 42.62 95.8 65.9 52.4 53.4 68 77.9 25.4 76.8 76.8 76.7
18 Cadmium as Cd mg/kg BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL
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Table 17. Nakti Creek Soil Analysis Result

Month March.21 April.21 May.21 June.21 July.21 Aug.21 Sept.21 Oct.21 Nov.21 Dec.21 Jan.22 Feb.22
Sr.No

Parameter Unit Result
1 Texture Sandy Loam
2 pH - 8.39 8.68 7.91 8.26 8.33 83 8.26 8.33 8.23 8.02 8.02 8.47
3 Electrical conductivity ps/cm 13340 4790 38200 37200 16260 17200 16520 17520 9240 14090 14090 2848
4 Moisture % 22.65 4.13 26.2 14.26 23.65 20.12 18.8 20.22 21.08 23.84 23.84 24.88
5 Total Organic Carbon % 1.61 0.7 1.58 0.24 0.1 0.11 3.93 3.1 0.72 0.87 0.87 0.84
6 Alkalinity mg/kg 40.04 80.08 70.05 140.14 80.08 60.06 90.09 80.44 100.1 44.04 44.04 40.04
7 Total Nitrogen % <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 BQL BQL BQL BQL
8 Chloride mg/kg 1386 4359.7 9416.7 7160.6 3959 4001 1878.9 2078 514.7 3048.7 3048.7 3190.5
9 Sulphate mg/kg 214 299.4 3966.5 87.84 93.8 100 112 118 165.1 574.7 574.7 4950.89
10 Phosphorus mg/kg 35.87 50.04 1.66 1.59 1.77 1.62 1.1 1.02 2.15 4.76 4.76 8.5
11 Potassium mg/kg 743 865.8 755.8 765 766.8 780 422 460 667.6 121.9 121.9 178.48
12 Calcium mg/kg 3453 493 821.64 661.32 3038.4 3122 1990 2012 1477 1426.3 1426.3 2450.29
13 Sodium mg/kg 501 7165.8 6355.8 3736.8 224.4 220 468.94 470.42 470.42 192.38 192.38 492.9
14 Copper as Cu mg/kg 21.2 19.2 33.7 31.78 22,6 23.4 33.8 35.1 27.6 25.8 25.8 25
15 Lead as Pb mg/kg 6.8 2.8 15.3 11.4 3.8 4.1 4.8 7.6 8.2 10.5 10.5 7.6
16 Nickel as Ni mg/kg 22.02 19.22 254 15.1 22,6 24.5 26.1 13.2 37.7 39.6 39.6 31.9
17 Zinc as Zn mg/kg 62 59.8 87.3 77.21 46.6 48.5 49.55 81.9 55.2 59.1 59.1 48.1
18 Cadmium as Cd mg/kg BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL
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Table 18. Vadinar DPA Admin Site Soil Analysis Result

Month March.21 April.21 May.21 June.21 July.21 Aug.21 Sept.21 Oct.21 Nov.21 Dec.21 Jan.22 Feb.22
e Parameter Unit Result

1 Texture Sandy Loam
2 pH - 8.46 8.86 8.76 7.27 8.12 8.09 8.02 8.1 7.79 8.07 8.07 7.64
3 Electrical conductivity ps/cm 585 439 260 511 509 510 523 560 387 1994 1994 1417
4 Moisture % 7.16 4.62 7.26 6.28 9.44 9.04 8.66 7.26 3.46 4.22 4.22 8.49
5 Total Organic Carbon % 2.53 0.87 1.16 0.15 0.2 0.21 0.18 0.12 0.85 1.16 1.16 0.32
6 Alkalinity mg/kg 60.06 40.04 60.06 60.06 100.1 100.1 60.06 60.06 60.06 42.04 42.04 60.06
7 Total Nitrogen % <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 BQL BQL BQL BQL
8 Chloride mg/kg 280 90.2 29.43 68.66 39.3 42.2 52 62 21.7 567.2 567.2 141.8
9 Sulphate mg/kg 330 268 23.2 14.37 13.4 14 12 16 44.7 52.7 52.7 250.38
10 Phosphorus mg/kg 2.83 5.85 85 0.97 0.8 0.78 0.78 0.8 BQL 15.06 15.06 1..88
11 Potassium mg/kg 131 212.8 302.8 626.4 129.6 130 110 120 70.4 73 73 30.01
12 Calcium mg/kg 56 244.5 1703.4 124.2 1220 1224 990 910 72.8 65.1 65.1 153.5
13 Sodium mg/kg 1303 236 246 2116.8 104.2 110 118 110 436.87 460.92 460.92 837.67
14 Copper as Cu mg/kg 16.6 14.5 80.5 82.66 16.2 17.4 18.6 16.6 88.4 54 54 18.3
15 Lead as Pb mg/kg BQL BQL BQL BQL BQL BQL 3.2 4.8 BQL BQL BQL BQL
16 Nickel as Ni mg/kg 26.42 18.26 35.3 25.46 18.3 19.3 18.2 13.2 33.8 42.1 421 60.2
17 Zincas Zn mg/kg 40 38.3 33.2 23.46 46.8 49.2 24 28 66 51 51 84.6
18 Cadmium as Cd mg/kg BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL
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Table 19. Vadinar DPA Colony Soil Analysis Result

Month March.21 April.21 May.21 June.21 July.21 Aug.21 Sept.21 Oct.21 Nov.21 Dec.21 Jan.22 Feb.22
e Parameter Unit Result

1 Texture Sandy Loam
2 pH - 8.82 8.49 8.85 7.82 8.42 8.32 8.56 8.22 8.43 7.84 7.84 7.11
3 Electrical conductivity ps/cm 875 634 513 464 419 400 420 480 314 490 490 299.6
4 Moisture % 9.67 6.51 6.35 4.56 7.59 8.22 9.02 8.22 3.95 2.86 2.86 3.96
5 Total Organic Carbon % 2.42 1.04 1.71 0.11 0.12 0.16 0.21 0.2 0.43 1.24 1.24 0.67
6 Alkalinity mg/kg 60.06 60.06 70.05 100.1 60.06 80.04 100.1 80.44 80.08 40.04 40.04 40.04
7 Total Nitrogen % <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 BQL BQL BQL BQL
8 Chloride mg/kg 290 120.3 40.09 78.47 68.7 67.8 67.8 77 113.4 283.6 283.6 70.9
9 Sulphate mg/kg 210 424 4.02 13.58 15.5 16.2 18 20 27.7 14.7 14.7 BQL
10 Phosphorus mg/kg 3.36 7.79 7.35 0.97 0.97 0.88 0.86 0.72 1.74 7.06 7.06 BQL
11 Potassium mg/kg 103 140 152 876.4 180 182 172 160 62 17 17 28.87
12 Calcium mg/kg 94 196.4 1463 172.3 1445.4 1400 810 888 65.9 15.9 15.9 20.32
13 Sodium mg/kg 501 126 166 2565 56.11 68 72 82 256.51 328.66 328.66 472.94
14 Copperas Cu mg/kg 17.4 18.2 71.6 72.42 23 23 28 17 48.4 77 77 62.3
15 Lead as Pb mg/kg BQL BQL BQL BQL BQL BQL 1.1 2 4.2 6.7 6.7 BQL
16 Nickel as Ni mg/kg 221 21.22 31.8 27.73 21.2 20.4 16.2 12.2 27.3 36.7 36.7 333
17 Zincas Zn mg/kg 36 35.36 335 43.2 38.2 40.4 38.5 36.22 30.5 98.9 98.9 44
18 Cadmium as Cd mg/kg BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL BQL
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pH

The pH was found at tuna port from 7.3 to 9.02, at IFFCO plant from 7.77 to 8.78, at Khori creek
from 8.13 to 8.82, at Nakti creek from 7.91 to 6.68, at Vadinar DPA admin site from 7.7 to 8.86 and
7.11 to 8.85 at Vadinar DPA colony.

Moisture

The moisture was found at tuna port 6.06 to 23.66%, at IFFCO plant 6.4 to 28.37%, at Khori creek
9.02 to 28.1%, at Nakti creek 4.13 to 26.2%, at Vadinar DPA admin site 3.46 to 9.44%, and 2.86 to
9.67% at Vadinar DPA colony.

Electrical conductivity

The Electrical Conductivity was found at tuna port 2839 to 33400 ps/cm, at IFFCO plant 1442 to
48500 ps/cm, at Khori creek 1950 to 39900 ps/cm, at Nakti creek 2848 to 38200 us/cm, at Vadinar
DPA admin site260 to 1994 ps/cm, and 299.6 to 875 ps/cm at Vadinar DPA colony.

Total Organic Carbon

The total organic Carbon was found at tuna port 0.16 to 2.25%, at IFFCO plant 0.18 to 6.29%, at
Khori creek 0.2 to 2.2%, at Nakti creek 0.1 to 3.93%, at Vadinar DPA admin site 0.12 to 2.53%, and
0.11 to 2.42% at Vadinar DPA colony.

Texture

The texture was found sandy loam for all location.

Cadmium as Cd

The Cadmium was found below quantification limit for all location.

Zinc as Zn

The zink as Zn was found at tuna port 22.6 to 89.7 mg/kg , at IFFCO plant 38.32 to 153.2 mg/kg , at
Khori creek25.4 to 95.8 mg/kg, at Nakti creek 46.6 to 87.3 mg/kg ,at Vadinar DPA admin site 23.46
to 84.6 mg/kg, and 30.5 to 98.9 mg/kg at Vadinar DPA colony.

5.8 Sewage Treatment Monitoring

This involve safe collection of waste water (spent/used water) from wash areas, bathroom, cargo
operational units, etc., waste from toilets of various buildings and its conveyance to the treatment
plant and final disposal inconformity with the requirement and guide lines of State Pollution

Control Board and other statutory bodies.

The waste water is let into sewer network (network of pipes and manholes) and let by gravity and

intermittent pumping stations to the main Sewage Treatment Plant (STP).

The Sewage Treatment Monitoring is carried out at Deendayal Port Colony (Gopalpuri), Vadinar Port

and Deendayal Port.

STP at Gopalpuri Port Colony

Gopalpuri STP is working properly and overall performance of the existing STP was found
satisfactory. The removal efficiency of BOD, TSS was in order. The individual units were also
performing well and their removal efficiency is satisfactory. Thus with the sample tested in

laboratory the plant is working satisfactory and the individual units are also working well.
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STP at Kandla Port

STP with improved capacity of 1.5 MLD at Deendayal Port is operational. The newly installed
sewage treatment plant has 1500 cum/day fluidized media reactor based STP to treat domestic
waste water generated from the campus and treated water will be utilized for gardening and

plantation purpose.

Table 20. Gopalpuri STP Outlet Annual Results
1st 2nd 3rd Value GPCB
Sr. No. Parameter Unit Prescribed
Quarter Quarter Limit
Mean Mean Quarter Mean (Annual Avg.)
1 pH - 7.21 7.36 7.32 7.30 6.5-8.5
2 Total Suspended Solids mg/I 42.94 83.3 105.41 77.22 100
3 Residual Chlorine mg/I <0.5 <0.5 <0.5 <0.5 No Limit
4 Chemical Oxygen Demand mg/I 85.19 96.43 111.01 97.54 100
5 Biochemical Oxygen mg/| 19.69 25.56 32.87 26.04 30
Demand
Table 21. KPT STP Outlet Annual Results
1st 2nd 3rd Value
GPCB
Sr. No. Parameter Unit Prescribed
Quarter Quarter Quarter (Annual Limit
Mean Mean Mean Avg.)
1 pH - 7.15 7.37 7.40 7.31 6.5-8.5
2 Total Suspended Solids mg/| 50.21 81.04 100.72 77.32 100
3 Residual Chlorine mg/| <0.5 <0.5 <0.5 <0.5 No Limit
4 Chemical Oxygen Demand mg/| 62.58 90.53 110.26 87.79 100
5 Biochemical Oxygen me/| 15.87 24.68 27.25 22.60 30
Demand
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Table 22. Vadinar STP Outlet Annual Results

1st 2nd 3rd Value
GPCB
Sr. No. Parameter Unit Prescribed
Quarter Quarter Quarter (Annual Limit
Mean Mean Mean Avg.)
1 pH - 7.25 7.34 7.30 6.5-8.5
2 Total Suspended Solids mg/I 46.68 55.44 51.06 100
. . STP not -
3 Residual Chlorine mg/I Working <0.5 <0.5 <0.5 No Limit
4 Chemical Oxygen Demand mg/I 62.56 81.72 72.14 100
5 Biochemical Oxygen Demand mg/I 16.62 22.37 19.5 30

The GPCB specification for pH, TSS, Residual Chlorine , COD and BOD for STP outlet are 6.5 t0 8.5,
100 mg/l, 0.5 mg/l, 100 mg/l and 30 mg/l respectively. The average values for pH at all locations
from 7.30 to 7.31, The average values for Total Suspended Solids at all locations from 51.06 to
to 97.54
mg/l, The average values for BOD atall locations from 19.5 to 26.04 mg/l, Residual
Chlorine were found below detectable limit. All parameters for STP outlet are within limit.

7732 mg/l ,Theaveragevaluesfor COD atall locations from 72.14
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5.9 Weather

The data collected from Automatic weather station have been installed and other secondary
sources to represent the metrological conditions of the project area has been reviewed and
presented below for various attributes such as Temperature, Wind velocity, Relative Humidity,
solar radiation, wind direction, Air pressure and Heat index.

Table 23. Weather Results

MONTH Tempeerature Raf:l??ciron :jrlmi;ctl:l\i/’cey V\:I/cl)r;iy .WinF:I Air pressure Heatﬂ index

(°C) (w/m2) (%) (m/s) Direction (hpa) (°C)
MIN 28.4 166.7 247 1.9 1013.2 29.0
March.21 0 36.2 292.3 93.0 106 | NorthWest 1017.3 43.0
aprita1 | MIN 315 134.4 57.0 1.9 couth Eact 1009.0 242
MAX 42.4 576.6 94.0 9.9 1014.1 48.0
MIN 327 157.7 60.2 2.0 1005.3 38.1
May-21 —ax 373 3833 89.0 8.1 South East 1010.6 47.0
luneay |_MIN 29.8 208.3 66.0 2.7 couth West 1004.9 352
MAX 34.1 654.8 84.0 13.0 1008.9 44.0
jiy.21 | MN 285 158.4 71.2 2.7 couth West 1002.4 36.1
MAX 321 751.7 89.0 13.0 1004.1 43.0
auga1 | MN 34.1 2324 73.0 3.0 couth West 1001.2 347
MAX 26.1 682.8 90.0 9.7 1008.3 42.0
sept2n |_MN 26.7 136.0 835 1.9 couth West 1002.3 335
MAX 36.2 808.9 98.0 12.0 1010.1 49.0
MIN 26.5 252.2 60.0 1.3 1009.3 3338
Oct-21 ™ ax 386 746.6 94.0 8.1 South North = 7 e 55.0
Nouzy | MIN 26.5 252.2 60.0 1.3 south North | 10093 3338
MAX 3856 746.6 94.0 8.1 1016.5 55.0
MIN 10.5 109.9 39.0 17 1018.0 27.0
Dec.21 ™ VAx 318 5343 93.0 44 North West 1021.2 30.0
MIN 126 115.3 47.2 1.2 1015.9 27.2

Jan.22 North West
MAX 308 530.7 96.0 5.8 1021.9 320
feb2z |_MIN 126 119.2 456 1.3 North Wet 1006.3 27.8
MAX 29.2 530.7 98.0 96 1022.0 330

Temperature

The min temperature for Deendayal Port was 10.5 °C on December. The maximum temperature
was recorded 42.4°C on April.

Solar Radiation

The min Solar Radiation was recorded 109.9 w/m2 on December . The maximum solar radiation
recorded in the September was 808.9 w/m2.

Relative Humidity

The min Relative humidity was recorded 24.7 % on March and maximum Relative humidity
recorded was 98.0 % on February.

Wind Velocity and Wind Direction
The min wind velocity was recorded 1.2 m/s on January. Maximum wind velocity recorded was

13 m/s on June. The wind direction was mostly North West and south west throughout the year.
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6.0

A.

Air pressure

The min Air pressure was recorded 1001.2 hpa in August. Maximum Air pressure recorded was
1022 hpa on February.

Heat index

The min heat index was recorded 24.22 °C in April. Maximum heat index recorded was 55 °C on
November.

Conclusion

Ambient Air

Ambient Air Quality monitoring results for the Second year shows TSPM, PMj, and PMys
concentrations of the ambient air were above the permissible limits as per the National Ambient
Air Quality Standards (NAAQS2019). The concentration of PMigand PM, swas above the permissible
limit at Coal Storage Area, Marine Bhavan and occasionally at Qil Jetty Area and ,Kandla Estate
Office, Gopalpuri Hospital Tuna Port area at some occasions.

The concentration of PMip was within the permissible limit at Vadinar locations except Signal
Building in November and Vadinar Colony in October & November above the permissible limit.

Deendayal Port has handled 117.5 MMT to 127 MMT of dry cargo in 2021-22. This huge volume of
dry cargo handled at DPA along with high winds in coastal areas causes slight rise in the Ambient
Air Quality near coal berth.

Very high volume of dry cargo is being handled (especially coal) at berth no. 7, 8 and 9. Besides
handling of coal, thousands of vehicles laded with coal and other dry cargo criss-cross the
port/harbor roads causing the rise in suspended particles in the air.

Drinking Water Quality

The results of the current year monitoring suggest that, the drinking water parameters of all the
locations (18 at Kandla and 2 at Vadinar Port) were found within the permissible limits as per the
BIS 10500 (2012) drinking water specification.

Noise Quality

The day and night time noise quality was found within the permissible limits of the Noise Pollution
(regulation and control) rules, 2000. The Day Time and Night Time Average Noise Level (SPL) in all
ten locations at Deendayal

Port were within the permissible limits of 75 dB A (for day time) and 70 dB A (for the night time)for
an industrial area.

Marine Water Quality

The marine water samples were collected from the harbour area and the creek area and were
monitored for 28 different parameters. The mean DO levels of DPA waters ranged from 4.9 mg/L to
6.0 mg/L (mean = 5.6 mg/L), which is normal for marine waters of ports and harbors.

Evaluation of the Phytoplankton and Zooplankton population in DPA harbour area and within the
immediate surroundings of the port suggests that the Kandla waters harbours low to moderate

diversity and abundance of phytoplankton and zooplanktons.

Soil

The soil samples were collected from six locations. The 4 locations of Kandla (Tuna port, Khori Creek,
Nakti creek, IFFCO plant) and 2 locations of Vadinar (Vadinar DPA Admin site and Vadinar DPA
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colony). Soil samples were collected for monitored 18 different parameter.

The pH was found at tuna port from 7.11 to 9.02 Vadinar DPT colony and Tuna Port. Cadmium was
found at all soil sample is BQL. (Below quantification limit).

F. Sewage Treatment Plant

Gopalpuri STP is working properly and overall performance of the existing STP was found
satisfactory.

A new STP with improved capacity of 1.5 MLD at Deendayal Port is operational which is working as
per the standards of CPCB/GPCB.

At Vadinar Port, a new STP was operational which is working as per the standards of CPCB/GPCB.

6.1. Steps taken by Deendayal Port to improve Environment

® “Safety Week” is being celebrated in Kandla Port by demonstrating mock drill, fire fighting, emergency
preparedness, health checkup program etc.

® Regular Safety training and mock drill are being carried out and awareness is being created by lectures
among the workers of the Port.

® Personal Protective Equipments (PPE like ear plugs, helmets, safety suits, etc are being used during Port
Operational work.

® Sewage generated at Port Area as well as in Port colonies is being properly treated through Sewage
Treatment Plants at outside Port area at Kandla and Port colony at Gopalpuri. However, DPA is
planning to construct a new STP with the latest technology as the existing one is very old.

® Deendayal Port Authority have planted about one lakhs trees in road side dividers, colony areas at
Kandla and Gopalpuri, in green belt area of Gandhidham & Adipur Township, Sewage Treatment Plants
at Gopalpuri & Kandla and some green belt development plans initiated at different locations in Town
ship areas.

® Deendayal Port Authority also carries out Environmental Audit through recognized till 2016 from
environmental auditor (Schedule) of Gujarat Pollution Control Board from the year 2010 .Three Audit
Reports for the year 2010, 2011 and 2012 were already submitted to GPCB as per the norms.

® DPA planted Mangroves in an area of 1500 hectares from 2005 to 2021: Mangrove Plantation Plan
carried out in following phases;

1) Year2005-06—-20 hectares

2) Year2008-09-50 hectares

3) Year2010-11-100 hectares
4) Year2011-12-200 hectares
5) Year2012-13-300 hectares
6) Year2013-14-330 hectares
7) Year2015-17-300 hectares
8) Year 2018- 20 - 100 hectares
9) Year2020- 21-100 hectares
Total 1500hectares

®  Water sprinkling on coal is regularly done to prevent coal dust pollution in the port area.
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To control the dust from bulk cargo like fertilizer, coal, sulphur, etc, the Port-users are
encouraged to use hopper during discharge from vessels.

Annual maintenance contracts have been awarded for garbage collection, cleaning of buildings and
roads.

Deendayal Port Authority is maintaining the records for collection and disposal of Solid Wastes
generated from Port area, Residential area and Office Buildings.

Deendayal Port Authority is regularly submitting the Hazardous Waste Statement in From — IV and
Form V in environment sheet every financial year to the Gujarat Pollution Control Board, Gandhinagar.

Are port on collection and disposal of the wastes from ships is submitted it to GPCB recognized body on
regular basis.

All trucks before leaving the storage yards are covered with tarpaulin and not over loaded as well as
there is no spillage during transportation.

Sewage generated at Port area and Port colonies is being properly treated through Sewage Treatment
Plants outside Port area at Kandla and Port Colony at Gopalpuri.

Deendayal Port has engaged CPCB/GPCB authorized agencies for the disposal of  Hazardous waste
(spent / used oil from ships) as per the Hazardous Wastes (Management and Handling) Rules.

Pollution under Control (PUC) Certificate is mandatory for vehicles and equipments operating in the
Port.

Deendayal Port has awarded several projects to M/s Gujarat Institute of Desert Ecology(GUIDE) ,Bhuj
relating to monitoring of Marine environment viz;

Regular Monitoring of Marine Ecology of Kandla Port Area since 2017-18
Creek Bathymetry
Analysis of dredging contaminants

Strategic Regional Impact Assessment Studies
Assessment and Monitoring of Mangrove Plantation in 1500 Ha area.
Biodiversity Action Plan for DPA and its surrounding areas

1SO 14001:2015 - Environmental Management System of Deendayal Port Authority

Deendayal port has appointed QMS India Ltd. As for Continual Improvement of 1ISO 14001:2015 -
Environmental Management System with following scope;

Review of environmental aspect-impacts,

Review and monitoring of legal requirement
Review and monitoring of emergency preparedness
Management review by every six months

Training of internal auditors and EMC members

Active participation during external audit.

Green Ports Initiative

Deendayal Port 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.”
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The Green Port Initiatives include twelve initiatives such as preparation and monitoring plan, acquiring
equipments 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-1), prohibition of disposal of almost all kind of garbage at sea, improving
the quality of harbor wastes etc.

Deendayal port has also appointed GEMI as an Advisor for “Making Deendayal Port a Green Port- Intended
Sustainable Development under the Green Port Initiatives.

® Deendayal Port 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 Deendayal Port Authority. The plantation is being carried
out by the Social Forestry division of Kachchh.

7. Suggestions

7.1 Ambient Air Quality

PMp values at Coal storage area, Marine Bhavan, Oil Jetty and Tuna Port were occasionally found above the
permissible standards and PM,s was occasionally found above permissible limits at Coal storage area.
(100ug/m?3 for PM10& 60 pg/m? for PM,s). The principle reason for higher PMygvalues at Coal Storage and
Marine Bhavan are bulk handling of coal, other dry cargo and heavy traffic of transport vehicles.

7.1.1 Sprinkling

® Heavy duty Water sprinklers should be used inside port where large scale dry cargo is handled.

® Mobile air Sprinklers should also be procured, which suppresses the fine dust from blowing during
handling of dry cargo.

7.1.2  Enclosed conveyors

° Port users should be motivated to use enclosed conveyors which prevents secondary dust emissions
due to wind in the port area.

7.1.3 Maechanized handling systems

° This involves using screw type un loaders which results in much less spillage and loss of material as
compared to bucket un loaders. Mechanized systems can also use pre-packed containers for ease and
pollution free loading unloading. Diligent use of various systems can keep the pollution due to ports at
minimum level.

. Besides these prevention measures, Gujarat Pollution Control Board (GPCB) has also issued guidelines

for handling of Coal. Guidelines for Coal Transport, Storage and Handling given below should be
strictly followed; (https.//gpcb.gujarat.gov.in/uploads/coal-handling-guidelines1.pdf)

7.2 GPCB Guidelines for Coal handling units:

(A) Location criteria

> In case of coal handling activities at the ports and jetties or extension thereof, the distance and land
use criteria may be relaxed and compensated by advanced/sophisticated pollution control measures
and mechanization & thick plantation, however all such ports and jetties, where coal handling is
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carried out, shall provide closed conveyor belt and mechanization for handling of coal.
(B) Storage and handling criteria

»  Coal handling unit/Agency shall store coal in such a way that coal heap ~ should not be higher than 5
meter and clear distance between two adjoining heaps at G.L. should be 5 meters, so that in case of
fire, approach is available.

> There should be mechanized loading/unloading system from the loading /unloading area to the
stacking yards and in to the vehicles.

»  Coal handling unit/Agency shall take all corrective steps to resolve the issue of air pollution at
permitted coal storage/handling area where coal is being stored.

(© Transport criteria

»  Coal handling unit/Agency shall ensure that all trucks before leaving the storage yard shall be
showered with water with adequate system, Shall be covered with tarpaulin or any other effective
measure/device completely and also that trucks are not overloaded as well as there is no spillage
during transportation.

> The vehicle carrying the coal should not be overloaded by raising the height of carriage. Weigh scale
shall be provided within the loading area only and port/coal park authority shall ensure that no over
loading is done.

> The top of the vehicle should be covered with fixed cover to avoid spillage or dusting of coal.

(D) Pollution prevention criteria
>  Coal handling unit/Agency shall provide paved approach with adequate traffic carrying capacity

> Coal handling unit/Agency shall construct compound wall all along periphery of the premises with
minimum 9 meters height

> Continuous water sprinkling shall be carried out on the top of the heap at regular intervals to prevent
dusting, fire & smoke. To prevent fugitive emission during loading/unloading, fixed pipe network with
sufficient water storage and pump shall be installed. Water sprinkling shall be carried out at each and
every stage of handling to avoid generation of coal dust or other dust within premises

»  Coal handling unit/Agency shall ensure regular sweeping of coal dust from internal and main road and
also ensure that there is adequate space for free movement of vehicles.

> The following adequate Air Pollution Control Measures shall be installed and to be operated
efficiently.

> Construction of effective wind breaking wall suitable to local condition to prevent the suspension of
particles from the heaps.

> Construction of metal road & RCC Pucca flooring in the plot area/godown etc.

> System for regular cleaning and wetting of the floor area within the premises.

> Entire coal storage area/godown should be covered with permanent weather shed roofing and side
walls i.e., in closed shed, in case of crushing/sieving/grading activity is carried out (i.e. G. |. Sheet)along
with adequate additional APCM should be installed. Coal handling unit/Agency shall carryout three
rows plantation with tall growing tress all along the periphery of the coal handling premises, inside &
outside of the premises along with road.
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> Proper drainage system shall be provided in all coal storage area so that water drained from sprinkling
& runoff is collected at a common tank and can be reused after screening through the coal slit or any
other effective treatment system.

> All the engineering control measures and state of art technology including covered conveyer belts,
mechanized loading and unloading, provision of silo etc. shall be provided in addition to the measurers
commended in the environmental guidelines for curbing the pollution.

(E) Safety requirement

> Coal handling unit/Agency shall provide adequate fire-fighting measure to avoid any fire or related
hazards including adequate water storage facility, and the premises shall be exclusively used for
storage of the coal.

> An onsite emergency plan shall be prepared and implemented by coal handling unit.
(F) Legal criteria

> Necessary permission from all the applicable regulatory authorities and adequate steps under the
provisions of applicable environmental acts/rules shall be taken.

>  Coal handling unit/Agency shall prepare EMP (Environment Management Plan) and implement the
same in true spirit and thus maintain overall environment of that area.

> Coal handling unit/Agency shall not carry out the operation of loading/unloading of coal/coal dust at
any place, till adequate air pollution control equipment for dust control/suppression are installed and
efficiently operated and the consent under the provisions of Air (Prevention & Control of Pollution)
Act, 1981 is obtained by the coal yard owners/Coal handling unit/Agency/coal importers.

> Coal handling unit/Agency shall operate continuous Ambient Air Quality Monitoring Stations as per
CPCB guideline.

> In case of port which provides the facility to individual developers an agreement/MoU shall be made
between port authority and developer for curtailment of pollution. Port authority shall be responsible
for supervising and controlling the pollution control related activities and implementation of the
environmental guidelines.

7.3 Sewage Treatment Plant at Vadinar

° At Vadinar, the sewage waste water from the colony is connected in to new STP. Is commissioned and
fully operational to handle the Sewage Waste Water.
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8.0

ANNEXURE I-A
Ambient Air Quality Standards (NAAQS)

Concentration in Ambient air
pg/m?
Time weighted
Pollutants average Residential /Rural
Industrial Areas | & Other areas Sensitive Areas
Annual 50 50 20
Sulphur Dioxide (SO,
24hours** 80 80 80
Respirable Particulate Annual 60 60 60
Matter(size>10um)
(RPM) PMyo 24hours** 100 100 100
Particulate Annual 40 40 40
Matter(size>2.5um)
PM,s 24hours** 60 60 60
Nitrogen Dioxide (NO2) Annual 40 40 30
24hours** 80 80 80
® Annual arithmetic mean of minimum of 104 measurements in a year taken twice a week. 24 hourly at
uniform interval
® 24 hourly / 8 hourly values should be met 98% of the time in a year. However, 2% of the time, it may
exceed but not on two consecutive days
Note:
® National Ambient Air Quality Standard: The levels of air quality with an adequate margin  of safety, to
protect the public health, vegetation and property.
® Wherever and whenever two consecutive values exceeds the limit specified above for the respective
category, it would be considered adequate reason to institute regular/continuous monitoring and further
investigations.
® The State Government/State Board shall notify the sensitive and other areas in the respective states

within a period of six months from the date of Notification of National Ambient Air Quality Standards.
[{S.0.384 (E), Air (Prevention & Cont. of Pollution) Act,1981 dated April 11,1994]
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ANNEXURE I-B

Drinking Water Standards (BIS)

Sr. No. Parameter Unit Acceptable Limits Permissible Limits
1 pH - 6.5t0 8.5 6.5t0 8.5
2 Total Dissolved Solids mg/L 500 2000
3 Turbidity NTU 1 5
4 Odor - Agreeable Agreeable
5 Color Hazen Units 5 15
6 Conductivity ps/cm NS* NS*

7 Bio.Oxygen Demand mg/L NS* NS*
8 Chloride as Cl mg/L 250 1000
9 Ca as Ca mg/L 75 200
10 Mg as Mg mg/L 30 100
11 Total Hardness mg/L 200 600
12 Iron as Fe mg/L 0.3 NS*
13 Fluorides as F mg/L 1 1.5
14 Sulphate as SO4 mg/L 200 400
15 Nitrite as NO2 mg/L NS* NS*
16 Nitrate as NO3 mg/L 45 NS*
17 Salinity % NS* NS*
18 Sodium as Na mg/L NS* NS*
19 Potassium as K mg/L NS* NS*
20 Manganese mg/L 0.1 0.3
21 Hexavalent Chromium mg/L NS* NS*
22 Copper mg/L 0.05 1.5
23 Cadmium mg/L 0.003 NS*
24 Arsenic mg/L 0.01 0.05
25 Mercury mg/L 0.001 NS*
26 Lead mg/L 0.01 NS*
27 Zinc mg/L 5 15
28 Bacterial Count CFU/100ml Absent Absent

*Not specified in 1S10500:2012
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Bacteriological Standards (for Drinking water)

Organisms Requirements

All water intended for drinking

(a)E.coliorthermo-tolerant .
. . Shall not be detectable in any 100 ml sample
Coli form bacteria

Treated water entering the distribution system

a)E.coliorthermo-tolerant .
. . Shall not be detectable in any 100 ml sample
Coliformbacteria

b)Total Coli form bacteria Shall not be detectable in any 100 ml sample

Treated water in the distribution system

a)E.coliorthermo-tolerant .
. . Shall not be detectable in any 100 ml sample
Coli form bacteria

b)TotalColiformbacteria Shall not be detectable in any 100 ml sample

(BIS specifications (1IS10500-2012)

ANNEXURE -I-C

Noise Quality Standards

Limits in dB(A) Leq
Area
Cod Category of Area . . .
eLls Day Time Night Time
A Industrial Area 75 70
B Commercial Area 65 55
C Residential Area 55 45
D Silence Zone 50 40

Day Time is recorded in between 6.00 A.M. and 10.00 P.M.
Night time is recorded in between 10.00 P.M. to 6.00 A.M.

Silence zone is defined as areas up to 100 meters around such premises as hospitals, educational institutions
and courts. The silence zones are to be declared by the Competent Authority.

Use of vehicular horns, loud speakers and bursting of crackers shall be banned in these zones.

Mixed categories of areas should be declared as one of the four above mentionedcategories by the Competent
Authority and the corresponding standards shall apply.

YV V VYV VY

[Source: EPA Notification [G.S.R.1063 (E) dt.26.12.1989 published in the Gazette No.643 dt.26.12.1989.]
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DETAILS OF HAZARDOUS
WASTE GENERATED




03/216 ¢
3076735

Pnreyre —L

DEENDAYAL PORT AUTHORITY
MARINE DEPARTMENT

Statement of Hazardous & Non Hazardous Waste
disposal from the vessels at Kandla & Vadinar Port
YEAR 2021-22

Sr. MONTH YEAR Hazardous Non Hazardous
No. (Slu_dg_;g) (Garbage)
1 APRIL 2021 3006.02 95.13
2 MAY 2021 1014.18 118.78
3 JUNE 2021 830.21 148.35
4 JULY 2021 863.36 105.89
5 AUGUST 2021 762.38 133.90
6 | SEPTEMBER | 2021 898.80 208.42
7 OCTOBER 2021 193.08 175.53
8 | NOVEMBER | 2021 210.06 194.18
9 | DECEMBER | 2021 381.77 167.02
10 JANUARY 2022 261.94 109.80
11 | FEBRUARY | 2022 254.66 96.03
12 MARCH 2022 909.39 171.05
TOTAL 9585.85 M1 1724.08 MV

Repyty Conservator
Deedayal Port Authority
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LIST OF AUTHORIZED
RECYCLERS




Marine Department

STATEMENT SHOWING DEENDAYAL PORT REGISTERED PARTIES FOR

REMOVAL OF GARBAGE, USED OIL/WASTE OIL ETC.

Sr. No.

Name of Party

Licensce of Removal

Last Validity of
License

Remarks

M's. Alicid Organic Industries Ltd
Office No. 35, First Floor,

Grain Marchan Association Building,

Plot No. 297, Ward 12/B,

Near Oid Court, Gandhidham

Email: naazshipping service@yahoo.com
Phone: 02836- 237106

Ws. Atlas Organics Pvt. Ltd
Office No. 204-206,

Elisbridge Shopping Center,

Opp. Town Hall, Ashram Road,
Ahmedabad - 380006

Email : atlasorganics@yahoo.com
Mobile : 9825063459 / 9909723532

Mis. Fine Refiners Pvt. Ltd

Plot No. 40, GIDC, Chitra Vartej,
Bhavanagar -
info@finerefiners.com

Mobile : 9825209314 / 9979898686

Mis. Amar Hydrocarbon Pvt. Ltd.

FF-12, Sahara Complex, B/h Navajivan Hotel,
S. G. Highway, Sarkhej,

Ahmedabad - 382210.
amarhydrocarbon@gmail.com

Mis. Aviation Corporation

621211, Shikarpur

Taluka Bhachau -

Kutch - Gujarat
aviationcorporation1983@gmail.com

M's. Priyansi Corporation
C-1, 804 - 806, GIDC, Bamanbore,
Ta. Chotila, Dist - Surendranagar

Email: operation.priyansicorporation@gmail.com

Mob: 09825226095

Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

27-0ct-22

17-0ct-22

21-Jun-22

22-Feb-22

14-Jun-22

16-Dec-22



Marine Department

STATEMENT SHOWING DEENDAYAL PORT REGISTERED PARTIES FOR
REMOVAL OF GARBAGE, USED OIL/WASTE OIL ETC.

Sr. No.

Name of Party

Licensce of Removal

Last Validity of
License

Remarks

12

13

14

M/s. SHANA OIL PROCESS
New Good Luck Market,

Nr. Aksha Masjid Chandola Lake,
Narol Raod, Ahmedabad

Email: kandla_sludgeremoval35@gmail.com

Mob : 09824286952

M’s. United Shipping Company
Rising House -1, Ground Floor,
Plot No. 82, Sector No. 1/A,
Gandhidham - Kutch 370201
Email: sunil@risinggroup.co
Phone : 02836 - 233060

M/s. Revolution Petrochem LLP
Office No. C-214, 2nd Floor,
Shop No. 234-235, Kutch Arcade
Platinum, Mithirohar
Gandhidham - 370201

M’s. Chitrakut Trading & Industries
15, Brahm Samaj Building, Plot No. 106,
Sector No. 8, Behind OSLO Cinema,
Gandhidham - Kutch 370201.

Email: info@harishpandya.com

Mab: 09426218125

M's. Golden Shipping Services
Kidana Nirmal Nagar,

Survey No. 133, Plot No. 83
Gandhidham - Kutch '

M/s. Harish A. Pandya

15, Brahm Samaj Building, Plot No. 108,
Sector No. 8, Behind OSLO Cinema,
Gandhidham - Kutch 370201.

Email; info@harishpandya.com

Mob: 09426218125

Hazardous

Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

11-Feb-22

13-Sep-22

31-Mar-23

17-Nov-22

30-May-23

03-Feb-23




Marine Department

STATEMENT SHOWING DEENDAYAL PORT REGISTERED PARTIES FOR
REMOVAL OF GARBAGE, USED OILIWASTE QIL ETC.

Sr. No.

Name of Party

Licensce of Removal

Last Validity of
License

Remarks

15

16

17

18

18

20

Ms. Naaz Shipping Services Enterprise
Office No. 35, First Floor,

Grain Marchan Association Building,

Plot No. 297, Ward 12/B,

Near Old Court, Gandhidham

Email: naazshipping service@yahoo.com
Phone: 02836- 237106

M/s. Omega Marine Services
Reg. Office No. 2, Plot NO. 106,

Sector - 8, Braham Samaj Building

Gandhidham - Kutch
Email: operations@omegamarineservices.com
Mob: 9637329203 - 9727589185

M/s. VISHWA TRADE-LINK INC.

214, 2nd Floor, "Kutch Arcade” -

Platinium Building Mithi Rohar Road, NH 8/A,
GANDHIDHAM

Email : vishwatradelink@gmail.com

Mob: 09879585087 - 02836-283261

Green Earth Marine Solutions

Office No. 202, Plot No. 578, Ward 12-C,
Shakli Avenue,

Gandhidham - Kutch
operation@greenearthmarine.com

Mis. V. K. Enterprise

2, Plot No. 16, Sector 1/A,

Shakii Nagar Road,

Gandhidham - Kutch

Email: vkenterprise2001 @gmail.com
Meb : 9825246142

Mis. K. M. Enterprise

Plot No. 13, Sector - 8,

Near BM Petrol Pump, Opp. Sharma Motors,
Gandhidham — Kutch.

Email: kmenterprisekandla@gmail.com
Mob: 9427792986 - 9879986952

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

05-Jun-22

28-Jun-22

16-Nov-22

23-Mar-23

25-Jun-23

04-May-23
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