MDPP/MOEF/2021-22/01 Date: 23/11/2021
To

Additional Principal Chief Conservator of Forest (Central)

Regional office

Ministry of Environment and Forests

Kendriya Paryavaran Bhawan

Link Road No. 3, E-5 Ravi Shankar Nagar

Bhopal-462016, Madhya Pradesh

Dear Sir / Madam,

Subject: Submission of Six-monthly EC progressive compliance for the period April-2021 to
September-2021

Reference:

1. EC reference details

Letter F. J-11011/234/2007-1A 11 (1) dated 28" April 2008

Letter F. J-11011/444/2011-1A 1l (1) dated 5" September 2012
Letter F. No. J-11011/444/2011-1A 1l (1) dated 23 May 2014
Letter F. No. 11-34/2009-IA-11l dated 24t August 2009

Letter F. No. J-11011/234/2007-1A Il (I) dated 31st October 2016

®o0TO

Six monthly EC compliance status report is also uploaded in our website, and the same can browsed in the
following link (https://www.cairnindia.com/Pages/PoliciesandDisclosures.aspx). This report is for six
months period April-2021 to September-2021.

Thanking you,
Yours faithfully,

Samir Kulkarni
Head Midstream

Copy to:
1. Addl. Principal Chief Conservator of Forests (C), Kendriya Bhavan, 5th Floor, Sector-H, Aliganj,

Lucknow-226024, Uttar Pradesh

2. Regional Director — Bhopal, Parivesh Bhawan, Paryavaran Parisar E-5, Arera Colony, Bhopal-
462016, Madhya Pradesh.

3. Member Secretary, Gujarat Pollution Control Board, Paryavaran Bhavan, Sector-10A,
Gandhinagar-382010

4. Member Secretary, Rajasthan Pollution Control Board, 4, Jhalana Institutional Area, Jhalana
Doongri, Rajasthan 302004

Enclosed As: CD

VEDANTA LIMITED

(Formerly known as Sesa Sterlite Limited)

Cairn Oil & Gas; Viramgam Terminal | Ahmedabad-Dhrangdhra Highway | Viramgam -382150| Gujarat

www.cairnindia.com

Registered Office: Vedanta Limited, 1st Floor, ‘C’ wing, Unit 103, Corporate Avenue, Atul Projects, Chakala, Andheri (East), Mumbai—400093,
Maharashtra, India | T+91-22 664 34500 | F +91-22 664 34530 | www.vedantalimited.com
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PartD

Hazardous Wastes
(as specified under hazardous waste (Management, Handling, and Transportation) rules 2008

Sr. Total Quantity (kg)
No Hazardous Wastes During the previous During the current
Financial year Financial year
(a) From Process 342506 3840
(b) From pollution control facilities Nil Nil
Part E
Solid Wastes
Sr. Total Quantity (kg)
No During the previous During the current
Financial year Financial year
(a) From Process Not Applicable Not Applicable
(b) From pollution control facilities Not Applicable Not Applicable
(c) (1) Quantity recycled or reutilized within the Not Applicable Not Applicable
unit
(2) Sold Not Applicable Not Applicable
(3) Disposed Not Applicable Not Applicable

Part -F

Please specify the characterizations (in terms of composition and quantum) of hazardous as well as solid wastes and
indicate disposal practice adopted for both these categories of wastes.

Waste Qty.Dlsposed Characteristics of Waste Method of disposal
(in MT)
Waste Containing Oil NIL Hazardous to Environment | Disposal to Authorized
Chemical sludge from waste NIL Hazardous to Environment | TSDF (M/s. SEPPL)
water treatment
Sludge from treatment of waste Hazardous to Environment
water . arisir'lg out of Nil
Cleaning/Disposal of
Barrels/Containers
Flammable and Hazardous | Internally Mixed with
Used Oil or spent oil 0.8 to Environment Crude oil and supply to
refinery.
Waste Oil NIL F lammable and Hazardous | Sold to GPCB authorized
to Environment waste oil recyclers.

Empty barrel/containers/liners/ Hazardous to Environment | Sold to authorized recyclers
contaminated with hazardous 1.46 (M/s. Gulshan Barrel
chemical/waste Private Limited)
Sl.udge.and Filter contaminated 1.58 Hazardous to Environment | Disposal to Authorized
with Oil ) TSDF (M/s. SEPPL)
Oil and grease skimming Nil Hazardous to Environment | Sold to authorized

recyclers/refiners
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Part -G

Impact of the pollution abatement measures taken on conservation of natural resources and on the cost of production.

Part H

Additional measures/investment proposal for environmental protection including abatement of pollution/prevention
of pollution

Part1

Any other particulars for improving the quality of the environment

(Signature of a person carrying out an
industry — operation or process

Name : Samir Kulkarni

Designation : Head Midstream

Address : Vedanta Limited (Cairn Oil and Gas)
Near IOC Terminal,
Ahmedabad Dhrangadhra Highway,
Hansalpur Chokdi,

Viramgam
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Form V
(See Rulel4)
Date: 21/05/2021
From
Vedanta Limited (PCB ID: 10880)
Previous Name: Cairn India Limited
Survey No. 1224/1-2, 1232/1P, 1233/P, 1234/1P-2P,
1235/1-2, 1236, 1238, 1239/1P- 2, 1240/1P-2 P, 1241
Village — Viramgam, Ta- Viramgam,
Dist — Ahmedabad, Gujarat

To

The Member Secretary

Unit Head: Ahmedabad Rural
Gujarat Pollution Control Board
Paryavaran Bhavan

Sector 10(A), Gandhi Nagar
Gujarat- 382010

Environment Statement for the financial year ending 31 March 2021, Consent Order No. AWH-107441 and valid
up to 31/12/2024.

Part—-A
(i) Name and Address of the owner/occupier Sunil Duggal
of the industry operation or the process Vedanta Limited

Previous Name: Cairn India Limited

Yashad Bhawan, Udaipur (Rajasthan) — 313004,

(ii) Industry Category
Primary (STC code)
Secondary(STC code)
(iii) Production Capacity Units Not Applicable
(iv) Year of establishment Dec-2009
V) Date of last Environmental Statement 23/06/2020

submitted
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Part- B

(i) Water and Raw Material Consumption
Sr. No. Water Consumption m3 /day Quantity (m3/day)
1 Process Nil
2 Cooling (Boiler) 0.501
3 Domestic (Including green belt) 57.754
Sr. Process water consumption per unit of product
No. Name of the Products During the previous financial year During the current financial year
(1) B)
1 Not Applicable* Not Applicable Not Applicable

* Viramgam terminal is crude oil storage and pumping facility. There is no manufacturing/production carried out so
water is not consumed for process purpose.

(ii) Raw Material consumption

Name of Raw

Material

Name of the Products

Raw Material consumption per unit of product

During the previous
financial year

During the current

financial year

Natural Gas

Power Generation

M3 of Natural gas
consumed per KWH of
Power Generation

M3 of Natural gas
consumed per KWH of
Power Generation

7610591.599

9500.040

0.66 m3 per KWh

0.801 m3 per KWh

Part-C

Pollutants discharged to the environment/unit of output

(Parameters as specified in the consent issues)

Sr. Pollutants Quantity of Concentration of Percentage of
No. pollutants pollutants in variation from
discharged discharges prescribed standards
(Average Quantity (mg/M3) with reasons
kg/day)
(a) Water Not Applicable Not Applicable Not Applicable
(b) Air
Air Emission from FWP-A
PM 0.0011 47 Nil
SO; 0.0001 18 Nil
Nox 0.0001 11 Nil
Air Emission from FWP-B
PM 0.0011 47 Nil
SO; 0.0001 18 Nil
Nox 0.0001 11 Nil
Air Emission from FWP-C
PM 0.0013 47 Nil
SO; 0.0002 18 Nil
Nox 0.0001 11 Nil
Air Emission from GTG-1
PM 1.5135 20 Nil
SO; 0.0000 0 Nil
Nox 0.3979 10 Nil
Air Emission from GTG-2
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PM 3.2044 14 Nil

SO, 0.0000 0 Nil
Nox 1.0209 10 Nil
Air Emission from GTG-3

PM 1.8546 11 Nil

SO; 0.0000 0 Nil

Nox 0.8625 10 Nil
Air Emission from DG set (1250 KVA)

PM 0.0060 68 Nil

SO; 0.0006 22 Nil

Nox 0.0007 16 Nil
Air Emission from Gas Compressor-1

PM 0.0000 12 Nil

SO; 0.0000 0 Nil

Nox 0.0000 12 Nil
Air Emission from Gas Compressor-2

PM 0.0000 18 Nil

SO: 0.0000 0 Nil

Nox 0.0000 10 Nil
Air Emission from Gas Compressor-3

PM 0.0000 8 Nil

SO; 0.0000 0 Nil

Nox 0.0000 13 Nil

Quantity of wastewater generation from OWS is very less and it is mixed with STP inlet sewage water. Treated
sewage water is utilized in greenbelt area and RO reject water is disposed off through solar evaporation in solar
evaporation pond therefore discharge load is not mentioned in above table in Part C.
PartD
Hazardous Wastes
(as specified under hazardous waste (Management, Handling, and Transportation) rules 2008

Total Quantity (kg)
Hazardous Wastes During  the  previous | During the current
Financial year Financial year
(a) From Process 136585 11401
(b) From Pollution control facilities Nil Nil
Part E
Solid Wastes
Total Quantity (kg)
During the previous | During the current
Financial year Financial year
(a) | From Process Nil Nil
(b) | From pollution control facilities Nil Nil
(¢) | (1) Quantity recycled or reutilized within the unit Nil Nil
(2) Sold Nil Nil
(3) Disposed Nil Nil
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Part -F

Please specify the characterizations (in terms of composition and quantum) of hazardous as well as solid wastes and
indicate disposal practice adopted for both these categories of wastes.

Waste Qt}(/i?;\s/i?; ed Chara\c}\t/zrslzlcs of Method of disposal
Collection, storage, mixed with crude oil
Used oil 6.086 Flammable liquid and s.u pply to (,)ll refinery or‘
transportation and disposal by selling to
registered recycler.
Sludge‘ and . ﬁ}ters 7575 Flammable Haqded over to Authorized TSDF for
contaminated with Oil disposal (M/s. SEPPL, Bhachau)
Empty chemical Empty container given to authorized
coptainers (aerosol Cans, 274 Corrosive anfi decontamination facility.
Paint drums, Sample flammable solids
containers)
Waste residue containing Nil Flammable solid Handed over to Authorized TSDF for
oil disposal (M/s. SEPPL, Bhachau)
) ) Solids with high TDS Disposal to Authorized TSDF (M/s.
Evaporation Pond sludge Nil content SEPPL, Bhachau)
Waste Oil Nil Flammable solid Disposed off to GPC]?. Authorized Waste
registered Oil recycler.
Collection, storage, mixed with crude oil
Oil. ‘ and Grease Nil Flammable liquid and s.upply to Qil refinery or‘
Skimming transportation and disposal by selling to
registered recycler.
Part -G

Impact of the pollution abatement measures taken on conservation of natural resources and on the cost of production.

Part H

Additional measures/investment proposal for environmental protection including abatement of pollution/prevention

of pollution

Part 1

Any other particulars for improving the quality of the environment

1. Tree plantation around 500 No. of trees in Viramgam Terminal.

Name
Designation
Address :

: Samir Kulkarni
: Head Midstream
Vedanta Limited

Previous Name: Cairn India Limited
Near 10C Terminal,
Ahmedabad-Dhrangadhra Highway,
Hansalpur chokdi

Viramgam
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(Signature of a person carrying out
An industry — operation or process




From

Form V

(See Rule 14)

Vedanta Limited (PCB ID: 34224)
Previous Name: Cairn India Limited
Radhanpur Terminal & Spur Line
Survey No. 332, 333,334

Village — Radhanpur,

Ta- Radhanpur, Dist — Patan, Gujarat

To

The Member Secretary

Unit Head: Palanpur

Gujarat Pollution Control Board
Paryavaran Bhavan

Sector 10(A), Gandhi Nagar
Gujarat- 382010

Date: 21/05/2021

Environment Statement for the financial year ending 315 March 2021, Consent Order No AWH — 104990 and
valid till 30/09/2024.

(1)

(i)

(iii)
(iv)
V)

Part- A

Name and Address of the owner/occupier

of the industry operation or the process

Industry Category

Primary (STC code)

Secondary(STC code)

Production Capacity Units

Year of establishment

Date of last Environmental Statement

submitted

Sunil Duggal
Vedanta Limited
Previous Name: Cairn India Limited

Yashad Bhawan, Udaipur (Rajasthan) — 313004,

Not Applicable
Dec-2009
23/06/2020
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Part- B

(i) Water and Raw Material Consumption

Sr. No. Water Consumption Quantity (m3/day)
1 Process Nil
Cooling Nil
3 Domestic (Including Green Belt) 10.75
Sr. Process water consumption per unit of product
No. Name of the Products During the previous financial year During the current
financial year
(@) ()
1 Not Applicable* - -

* Radhanpur terminal is a crude oil storage station. The crude oil is stored in tanks and transported to IOCL facility
nearby. There is no processing or manufacturing taking place where process water is consumed.

(ii) Raw Material consumption

Raw Material consumption per unit of product
Name of Raw - - - -
Material Name of the Products During th.e previous During th.e previous
financial year financial year
Not Applicable Not Applicable Not Applicable Not Applicable
Part - C
Pollutants discharged to the environment/unit of output
(Parameters as specified in the consent issues)
Sr. Pollutants Quantity of Concentration of Percentage of
No. pollutants pollutants in variation from
discharged discharges prescribed standards
(Average Quantity (mg/M3) with reasons
kg/day)
(a) Water** Not Applicable Not Applicable Not Applicable
(b) Air Emission from FWP-A
PM 0.0016 51.0 Nil
SO 0.0002 14.7 Nil
Nox 0.0015 8.6 Nil
(©) Air Emission from FWP-B
PM 0.0016 55.0 Nil
SO 0.0002 16.2 Nil
Nox 0.0017 10.5 Nil
(d Air Emission from FWP-C
PM 0.0012 48.0 Nil
SO, 0.0001 13.6 Nil
Nox 0.0013 9.3 Nil
Air Emission from EMDG
(e) PM 0.0015 48.5 Nil
SO, 0.0002 15.8 Nil
Nox 0.0020 11.7 Nil
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** Industrial effluent is mixed with Sewage inlet water and further treated in STP. STP treated water is utilized in
Greenbelt purpose as per CCA condition. RO Reject water is disposed off through solar evaporation in solar
evaporation pond.

PartD

Hazardous Wastes
(as specified under hazardous waste ( Management, Handling, and Transportation ) rules 2008

Sr. Total Quantity (kg)
No. Hazardous Wastes During the previous During the current
Financial year Financial year
(a) From Process 172 3176
(b) From pollution control facilities Nil Nil
Part E
Solid Wastes
Sr. Total Quantity (kg)
No. During the previous During the current
Financial year Financial year
(a) From Process Nil Nil
(b) From pollution control facilities Nil Nil
(c) (1) Quantity recycled or reutilized within the unit Nil Nil
(2)Sold Nil Nil
(3)Disposed Nil Nil
Part -F

Please specify the characterizations (in terms of composition and quantum) of hazardous as well as solid wastes and
indicate disposal practice adopted for both these categories of wastes.

Waste Qty‘Dlsposed Characteristics of Waste Method of disposal
(in MT)
Sludge and Filters containing 3.026 Hazardous to Environment | Disposal to Authorized
Oil ' TSDF (SEPPL, Bhachau)
Hazardous to Environment | Internally mixed with
Used oil 0.15 crude oil and supply to
refinery.
Waste oil NIL Flammable Sold to authorized re-
refiners
Waste Residue containing Oil NIL Hazardous to Environment ?éstﬁsal to Authorized
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Part -G

Impact of the pollution abatement measures taken on conservation of natural resources and on the cost of production.

Part H

Additional measures/investment proposal for environmental protection including abatement of pollution/prevention
of pollution

Part1

Any other particulars for improving the quality of the environment

1. 100 No. of Tree planted in Radhanpur Terminal.

\\\\\\\\\\\\

(Signature of a person carrying out
An industry — operation or process

Name : Samir Kulkarni
Designation : Head Midstream
Address : Vedanta Limited

Previous Name: Cairn India Limited
Near IOC Terminal,
Ahmedabad-Dhrangadhra Highway,
Hansalpur chokdi

Viramgam

Sensitivity: Internal (C3)



Annexure — 10: List of Midstream ECs
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Government of Indis
Miristry of Environment and Forests
(LA, Division)
Paryavaran Bhawan

CGO Complex, LLodhi Road
New Delhi ~ 110 003

E-mail : plahujarai@yahoo com
Telefax: 011 — 2436 3973
Dated: 28" April, 2008

To,
The Director Operalion -Rajasthan
M/s Cairn Energy India PTY Limited
3 & 4" Floor, Orchid Plaza,
Suncity, Sector 54
Gurgaon - 122 002

Sub : Oil Evacuation pipeline with Associated Facilities from Mangala Terminal, Barmer
district Rajasthan to Salaya Terminal in Jamnagar District Via Viramgam

(Ahmedabad district) in Gujarat by M/s Cairn Energy India Pvt Ltd -
-Environmental Clearance reg.

Sir,

This has reference to your letter no. HSE/RT/03/MS/11 dated 5™ December, 2007 on the

above mentioned subject,

2. The Ministry of Envimna‘nmt und f ()rmta hm menlm‘( your apphmllon I is noted that
gy India Pyt Ltd (CE ; K th Od & Natural & aas Corporation

Limited (ONGC) propose to lay an onshor@. oll evacualion pipeline of approxin‘mtnly 600 km
length with associated facilities from Mangala terminal, Barmer district, Rajasthan to Salaya
terminal in Jamnagar district, Gujarat via Viramgam terminal in Ahmedabad district, Gujarat.
The pipeline will buried at a minimum depth of 1.0 m below the ground level. The overall
pipeline project envisages setting up of 600 km buried 24" insulated oil evacuation pipeline and
8" gas pipeline; heating stations (32 Nos.) and pigging stations (2 Nos.) along the pipeline route;
crude storage and pumping facilities at Viramgam terminal (2 tanks of 5000 m3 capacity each)
and at Salaya terminal (6 tanks of 50,000 m3 capacity each); captive power generating facilities
at all heating stations (32 Nos. of 1 MW éach) and Viramgam terminal (Power from Gujarat
State Electricity Board Grid / Standby 8 MW Diesel Generators) and Salaya terminal (10 MW
Gas based Generators / St mdby Diesel Generators). As the crude is waxy in nature flow will be
maintained by heating through Skin Effect Heat Tracing (SEHT) System. Land requirement for
Viramgam lerminal is 25 ha, Salaya terminal — 1, 55 ha | pigging station - 0.84 ha and heating
stations-9.6 ha. Thus total land requirement will be 90,44 ha which will be purchased from the
land owners in consultation with District Revenue Authorities. About 30 m wide corridor for
pcp(ahno on ROU basis will be acquired as per Petroleum Mining Pipeline Act, 1962, Block
isolation valves will be provided on the pipeline with both remote and local operation controls
The crude pipeline will have a flow rate of maximum 1,50,000 BOPD, design pressure of 93 bar,
operating pressure of 90 bar and tr«' rature maintained above 65°C The gas pipeline will
have a flow rate of 6.3 MMSCFD, design pressure 49 bar and operating pressure 41 bar It is
noted that pipeline enroute i()(:fss, not  pass  through any National Park/wildlife

sanctuary/biosphere reserve etc,




3. Itis noted hat water requirement s about 20m3/d for Viramgam terminal and 40m3/d for

Salaya terminal during construction phase and 105m3/d for wash water and green belt
development for Viramgam terminal and 10m3/d of wash water and 125m3/d for green belt

Salaya terminal. The water requirement for construction purpose will be met
from the local authorized sources. The water requirement during operation phase of 15m3/d
(10m3/d at Salaya terminal and 5m3a/d at Vir unqam terminal ) will be purchased from the local
sources. The entire pipeline system will be designed and operated as per Ol Industry Safety
Directorate (OISD) guidelines and will have lo ak detection system and remotely controlled and
operated with Supervisory Control And Data Acquisition (SCADA) system. The crude ol storage
areas will be paved, contained and wm have fire fighting provisions such as fire water and foam
protection system. Public hearings for Salaya and Viramgam districts were held on 20.11.2007

and 24.11.2007 respectively. Cost oH e project is Rs, 3500 crores.

development for ¢

(¢

4. The Ministry of Environment and Forests hereby accords environmental clearance to the
above project under the provisions of EIA Notification, 2006 subject to strict compliance of the
following Specific and General Conditions.

A, SPECIFIC CONDITIONS:

i. Regular monitoring of VOC and HC shall be undertaken near the storage/terminal area.
i, The compensation to the land owners for acquisition of land shall be as per the State

Government norms. It may be noted that the compensation paid to the land owners shall

not be less than the norms prescribed under National Resettlement and Rehabilitation
Policy, 2007

iil. The design, material of construction, assembly, inspection, testing and safely aspects of
operation and maintenance of pipeline and transporting the natural gas shall be

governed by ASME/ANST B 31.8/B31.4 and OISD standard 141,

iv. Annual safety audit shall be carried out for the initial three years by an independent
agency and report submitted to this Ministry for ensuring the strict compliance of safety
regulations on operation and maintenance.

L VL The construction of pipeline particularly at thesver and stream crossing shall be done
during dry seasons to avoid disturbance of breeding seasons and soil erosion. The
riverbed, embankments and / dykes shall be restored adequately after installation of
Crossings.

Pipeline wall thickness cﬂ]d minimum depth of burial at river crossings and casings at

vi.
rails, major road crossings shall be in conformity with ANSI/ASME requirements,

vil. The company shall follow horizontal drilling technigue for laying of pipeline while passing
through major irrigation canal and perennial rivers.

viii. The project authorities shall plant a minimum of 10 trees for ev very tree cut along the

pipeline route in consultation with the local DFO (s). This will be in addition to the
compensatory afforestation. Approval under Forest (Conservation) Act, 1980 shall also
be obtained for forest area falling under the pipeline route before init mtmg construction of

the pipeline in the forost area



Xi.

Xii.

It

The project authorilies shall install SCADA system with dedicated optical fibre based
telecommunication link for safe operation of pipeline and Leak Detection System
Additional sectionalizing valves in the residential areas and sensitive installations should
be provided to prevent the amount of gas /hydrocarbons going to the atmosphere in the
event of pipeline failure. Intelligent pigging facility should be provided for the enlire
pipeline system for internal corrosion monitoring. Coaling and impressed current
cathodic protection system shall be provided to prevent external corrosion.

The project authorities shall patrol and inspect the pipeline regularly for detection of
faults as per OISD guidelines and continuous monitoring of pipeline operation by
adopting non-destructive method(s) of testing as envisaged in the EMP. Pearson survey
and continuous potential survey shall be carried out at regular intervals to ensure the
adequacy of cathodic protection system.

The fire water facilities at the terminals must be designed as per OISD-117 guidelines.
However, for fighting prolonged fires, the company shall firm up a plan for assured water
supply from near by ground water source/ surface water source. This must be complied
before commissioning the project.

Green belt of adequate width and density shall be provided to mitigate the effects of
fugitive emission all around the intermediate pumping stations. A minimum of 25%o0f the
total land acquired shall be developed as green belt in consultation with the local DFO.

GENERAL CONDITIONS:

The project authorities must strictly adhere to the stipulations made by the Rajasthan
and Gujarat State Pollution Control Boards and the State Governments.

No further expansion or modification in the project shall be carried out without prior
approval of the Ministry of Environment & Forests. In case of deviations or alterations in
the project proposal from those submitted to this Ministry for clearance, a fresh reference
shall be made to the Ministry to assess the adequacy of conditions imposed and to add
additional environmental protection measures required, if any.
el P o X

The project -authorities must strictly comply with the rules and regulations under
Manufacture, Storage and Import of Hazardous chemicals Rules, 1989 as amended
subsequently. Prior approvals from Chief Inspectorate of Factories, Chief Controller of
Explosives, Fire Safety Inspectorate etc. must be obtained, wherever applicable.

The project authorities must strictly comply with the rules and reqgulation with regarding
to handling and disposal of Hazardous Wastes (Management and Handling) Rules,
1989/ 2003 wherever applicable. Authorization form the State Pollution Control Boards
must be obtained for collections/treatment/storage/disposal of hazardous wastes.

The overall noise levels in and around the plant area shall be kept well within the
standards (85 dBA) by providing noise control measures including acoustic hoods,
silencers, enclosures ete. on all sources of noise generation. The ambient noise levels
shall conform to the stendards prescribed under EPA Rules, 1989 viz. 75 dBA (daytime)
and 70 dBA (nighttime?
















(iif There shall be no temporary/ permar}ent camp sites in CRZ
area.

(ii) All the recommendations of EIA and Disaster Managemefpt Plan
shall be strictly complied -with.

(iv)  Proper oil spillage contingency plan shall be put in place.

(v/ Any offshore vessel. discharge shall comply the norms of
MARPOL.

(vij Waste water generated shall be properly treated and reused
‘ with the provision of oil water separator system.

(vii) Oily waste to be stored in paved dedicated storage area and
shall be disposed to authorized oily recyclers.

(viti) Crude oil storage tank from area shall be impervious lined and
concrete paved with dyke walls.

(ix} Under Corporate Social Responsibilities (CSR), sufficient
budgetary provision shall be made for health improvement,
education, water and electricity supply etc. in and around the
project.

'(x)‘ All the conditions stipulated by Gujarat Maritime Board vide
their letter dated 25.11.2008 shall be strictlyjcomplied with.

General Conditions:

()  The construction of the structures should be undertaken as per
the plans approved by the concerned local authorities/local
administration, meticulously conforming to the existing local
and Central rules and regulations including the provisions of
Coastal Regulation Zone Notification dated 19.2.1991 and the
approved Coastal Zone Management Plan of Gujarat.

() In the event of any change in the project profile a fresh
reference shall be made to the Ministry of Environment and
Forests.

(iii) This Ministry reserves the right to revoke this clearance, if any,
of the conditions stipulated are not complied with to the
satisfaction of this Ministry.

(iv) This Ministry or any other competent authority may stipulate
any additional conditions subsequently, if deemed necessary,
for environmental protection, which shall be complied with.

o=l



(vy  Full support should be extended to the officers of this
Ministry’s Regional Offite at Bhopal and the offices of the
Central and State Poliution Control Board by the project
proponents during their inspection for monitoring purposes, by
furnishing full details and action plans including the action
taken reports in respect of mitigative measures and other
environmental protection activities.

9. These -stipulations would be enforced among others under the
provisions of water (Prevention and Control of Pollution) Act, 1974 the
Air (Prevention and Control of Pollution] Act 1981, the Environment
(Protection) Act, 1986, the Public Liability (Insurance) Act, 1991 and
Municipal Solid Wastes (Management and Handling) Rules, 2000
including the amendments and rules made thereafter.

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

11. The project proponent should advertise in at least two local
Newspapers/ widely circulated in the region, one of which shall be in the
vernacular language informing that the project has been accorded
Environmental Clearance and copies of clearance letters are available
with the Gujarat Pollution Control Board and may also be seen on the
website of = the Ministry of Environment and Forests at
http:/ /www.envfor.nic.in. The advertisement should be made within 10
days from the date of receipt of the Clearance letter and a copy of the
same should be forwarded to the Regional office of this Ministry at
Bhopal.

12. Environmental clearance is subject to final ordér 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 applicable to this
project.

13. Any appeal against this Environmental Clearance shall lie with the
National Environment Appellate Authority, if preferred, within a period of
30 days as prescribed under Section 11 of the National Environment
Appellate Act, 1997.

14. A copy of the clearance letter shall be sent by the proponent to
concerned Panchayat, Zilla Parisad /Municipal Corporation, Urban Local
Body and the Local NGO, if any, from whom suggestions/
representations, if any, were received while processing the proposal. The
clearance letter ghall also be put on the website of the company by the
proponent. '

Rl
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15. The proponent shall upload the status of compliance of the
stipulated EC conditions, including results of monitored data on their
website and shall update the same periodically. It shall simultaneously
be sent to the Regional Office of MoEF, the respective Zonal Office of
CPCB and the SPCB. The criteria pollutant levels namely; SPM, RSPM,
SO2, NOx (ambient levels as well -as stack emissions) or critical sectoral
parameters, indicated for the project shall be monitored and displayed at
a convenient location near the main gate of the company in the pubhc
domain. : .

16. The project proponent shall also submit six monthly reports on the
status of compliance of the stipulated EC conditions including results of
monitored data (both in hard copies as well as by e-mail) to the respective
Regional Office of MoEF, the respective Zonal Office of CPCB and the
SPCB.

17. The environmental statement for each financial year ending 31
March in Form-V as is mandated to 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 be put on the website of the company along with
the status of compliance of EC conditions and shall also be sent to the
respective Regional Offices of MoEF by e-mail.

(Bharat Bhushan)
Director {IA-{1I)

Copy to:

1. The Principal Secretary, Department of Forests & Environment and
Chairman, GCZMA, Govt. of Gujarat, Sachivalaya, Gandhinagar.

2. The Director, Forests & Environment Department, Govt. of Gujarat,
Block No.14, 8t Floor, Sachivalaya, Gandhinagar - 382 010.

3. The Chairman, CPCB, Parivesh Bhawan, CBD-cum-Office Complex,
East Arjun Nagar, Delhi — 32.

4. The Chairman, Gujarat State Pollution Control Board, Paryavaran
Bhawan, Sector 10 A, Gandhinagar-382 010.

5. The Chief Conservator of Forests, Ministry of Environment and
Forests, Regional Office, Western Region, Kendriya Paryavaran
Bhavan, Link Road No. 3, Ravishankar Nagar, Bhopal-462016 (M.P.}

6. Guard File.

7. Monitoring Cell, MoEF.

a ush
Director (IA-III)

W-Q&-V‘JGS)



F. No. J-11011/444/2011- 1A 11 (1)
Government of India
Ministry of Environment and Forests
(I.A. Division)
Paryavaran Bhawan
CGO Complex, Lodhi Road
New Delhi — 110 003

E-mail : ahuja.rai@nic.in
Telefax : 011: 2436 3973
Dated 5" September, 2012

T
} Shri P. Elango, Director (Strategy & Business Services)
Cairn India Ltd. (Cairn Energy India Pvt.Ltd.)

4" Floor, Vipul Plaza, Sun City, Sector 54
Gurgaon-122002, Haryana

E-mail : elango.p@cairnindia.com / jaishankar.krishnan@cairnindia.com

Subject : Increase in Carrying Capacity of Crude Oil Pipeline (1,50,000 to 1,75,000 bopd)
in existing Barmer (Rajasthan) to Bhogat (Gujarat) Pipeline by M/s Cairn India
Limited - reg.
Ref. : (i) Ministry’s letter no. J-11011/234/2007-All(l) dated 28™ April, 2008, J-
11011/34/2009-1Al1(1) dated 24" August, 2009.
(i) Your letter no. nil dated 30" August, 2011.
Sir,

Kindly refer to your letter dated 30™ August , 2011 regarding above mentioned project,
wherein you have requested to allow the increase in carrying capacity of Crude QOil Pipeline
(1,50,000 to 1,75,000 bopd) in the existing Barmer (Rajasthan) to Bhogat (Gujarat) Pipeline.

2.0 The proposal was considered by the Expert Appraisal Committee (Industry-2) in its 28"
meeting held during 20"~ 21% October, 2011. The Committee noted that there is no change in
the existing infrastructure to pump the crude oil. Existing pumps will be capable to pump the
additional flow. Pipeline design and operating conditions regarding pressure and temperature
will remain same. No change in storage inventory or power generation at any pipeline facility
location. The proposed ppipeline is not passing through any National Park/Wildlife
Sanctuary/Coral reef/Eco-sensitive area and no environment clearance is requireoi for capacity
augmentation of the pipeline. The Committee recommended the capacity augmentation of the
pipeline.

3.0 Since, the proposal involves capacity augmentation of the pipeline without any
modification in the existing infrastructure, the Ministry has no objection for capacity
augmentation from 1,60,000 bopd to 1,75,000 bopd. However, compliance to the following
conditions shall be ensured:

(i). No additional facilities, tankages or pipeline system wili be installed.

(ii). All the specific conditions and general conditions specified in the environmental
clearance accorded vide Ministry's letter no. J-11011/234/2007-1All (I) dated 28™ April,
2008 (pipeline associated facilities), J-11011/34/2009-1All(1) dated 24"™ August, 2009

shall be implemented.



(iii).
(iv).

4.0
5.0
6.0

‘Consent to Establish and Operate’ for the revised proposal shall be obtained from the
Rajasthan Pollution Control Board and Gujarat Pollution Control Board.

No further expansion or modifications in the plant shall be carried out without prior
approval of the Ministry of Environment and Forests. In case of deviations or alterations
in the project proposal from those submitted to this Ministry for clearance, a fresh
reference shall be made to the Ministry to assess the adequacy of conditions imposed
and to add additional environmental protection measures required, if any.

All other conditions also remain the same
This issues with prior approval from the Competent Authority.

You are requested to keep this letter with the Environmental Clearance accorded vide

letter No. J-11011/234/2067-1AlI(1) dated 28" April, 2008, J-11011/34/2009-IAl(1) dated 24"

August, 2009.

Copy to :-

1. Secretary, Department of Environment and Forests, Government of Rajasthan, Jaipur,
Rajasthan.

2. Chairman, Central Pollution Control Board, Parivesh Bhavan, CBD-cum-Office Complex,
East Arjun Nagar, Delhi -110032

3. Chairman, Rajasthan State Pollution Control Board, 4, Institutional area, Jhalana, Doongri,
Jaipur, Rajasthan.

4. Chief Conservator of Forests (Central), Ministry of Environment and Forests, Region Office
(Central), Kendriya Bhawan, 5" Floor, Sector-H, Aliganj, Lucknow — 226 024, U.P.

5. JS, IA-ll, Ministry of Environment and Forests, Paryavaran Bhawan, CGO Complex, New
Delhi.

6. Monitoring Cell, Ministry of Environment and Forests, Paryavaran Bhawan, CGO Complex,
New Delhi.

7. Monitoring Cell, Ministry of Environment and Forests, Paryavaran Bhavan, CGO Complex,
New Delhi.

8. Guard File/Monitoring File/Record File. /

(Dr. P L Ahujarai)
Director



Government of India
Ministry of Environment and Forests
F.No.J-11011/444/2011-1A 1 (1)

Paryavaran Bhawan

CGO Complex, Lodhi Road

New Delhi-110 003

E-mail : tchand2003 @yahoo.co.uk
Telefax : 011: 24363963

To
Dated: 23" May 2014
Mr. Andrew Catwright, GM Pipeline Operations
M/s Cairn Energy India PTY Limited,
3" & 4" Floor, Orchid Plaza, Sun City,
Sector 54, Gurgaon — 122 002
Email.: Hari.kumar@cairnindia.com harikrushna.patnaik@cairnindia.com

Subject: Augmentation in carrying capacity (175,000 BoPD to 200,000 BoPD) of Inter-State Pipeline of M/s
Cairn India Ltd from Barmer (Rajasthan) to Bhogat (Gujarat) — Amendment in Environmental
Clearance- reg.

Sir,

This is with reference to your letter no. BSPL/MoEF/2013/19 dated 13" November, 2013 regarding
above mentioned project, wherein you have requested to allow the increase in carrying capacity of Crude Oil
Pipeline (1,75,000 to 2,00,000 bopd) in the existing Barmer (Rajasthan) to Bhogat (Gujarat) Pipeline. It is noted
that this Ministry has granted an environmental clearance to the two projects, namely:

i F.N0.J-11011/234/2007-1A.11(1} dated 28.04.2008 — Environmental Clearance to M/s Cairn Energy India
Pty Ltd. for Oil Evacuation pipeline with Associated Facilities from Mangala Terminal, District Barmer,
Rajasthan to Salaya Terminal in district Jamnagar via Viramgam (dist. Ahmedabad)

ii. F.No. 11-34/2009-1A.lll dated 24.08.2009 —CRZ and EC to M/s Cairn Energy India Pty Ltd. for
Installation & Operation of Two Single Point Mooring and Interconnecting Pipeline to evacuate crude
oil terminal at village Bhogat, Taluka Kalyanpur, district Jamnagar, Gujarat.

2. It is further noted that the carrying capcity of the pipeline for carrying crude oil from 150,000 bopd to
175,000 bopd without any modifications in the existing infrastructure was approved by MOEF vide letter dated
05.09.2012, The present proposal is for further increase in the carrying capacity of the pipeline from 175,000
to 200,000 bopd without any change in the existing infrastructure.

3. The aforesaid proposal was considered by the Reconstituted Expert Appraisal Committee (Industry) in
its 15 meeting held during 29" 30" January, 2014. The Committee noted that increase in crude oil carrying
capacity from 175000 -200000 bopd will be achieved by injection of Drag Reducing Agent (DRAs) and
operation of existing mainline pumps with existing pipeline facilities. DRA are high molecular weight, poly -
olephins with long chain polymers used giobally to reduce frictional pressure losses across the pipeline and
utlize the same to improve the flow performance of the export pipeline. DRA injection rates are very less (10
PPM) & with daily consumption of 300 litres i.e. 110 KLPA. Main pipeline pumps at M Pt (4 nos. x 50,000 BoPD)
and Viramgam Terminal (2 W + 1 S x 90,000 BoPD) will be optimally operated. No additional facilities, land



energy and water consumption is envisaged. The Committee recommended the proposal for amendment in
environmental clearance.

4,

In view of the fact that the proposal involves capacity augmentation of the pipeline without any

modification in the existing infrastructure, the Ministry has no objection for capacity augmentation from
1,75,000 bopd to 2,00,000 bopd. However, compliance to the following conditions shall be ensured:

No additional facilities, tankages or pipeline system will be installed.

All the specific conditions and general conditions specified in the environmental clearance accorded
vide Ministry’s letter no. J-11011/234/2007-1All (l) dated 28" April, 2008 (pipeline associated
facilities), -11011/34/2009-1Al1(l) dated 24™ August, 2009 and J-11011/444/2011- 1A 11 (I) dated 4"
September, 2012 shall be complied with.

‘Consent to Establish and Operate’ for the revised proposal shall be obtained from the Rajasthan
Pollution Control Board and Gujarat Pollution Control Board.

No further expansion or modifications in the plant shall be carried out without prior approval of the
Ministry of Environment and Forests. In case of deviations or alterations in the project proposal
from those submitted to this Ministry for clearance, a fresh reference shall be made to the Ministry
to assess the adequacy of conditions imposed and to add additional environmental protection
measures required, if any.

5. All other conditions also remain the same.
6. This issues with prior approval from the Competent Authority.
(Dr. T. Chandini)
Director
Copy to:
1. Secretary, Department of Environment and Forests, Government of Rajasthan, Jaipur, Rajasthan.
2. Chairman, Central Pollution Control Board, Parivesh Bhavan, CBD-cum-Office Complex, East Arjun Nagar,
Delhi-110032.
3. Chairman, Rajasthan State Pollution Control Board, 4, Institutional area, Jhalana, Doongri, Jaipur,
Rajasthan.
4. Chief Conservator of Forests (Central), Ministry of Environment and Forests, Region Office (Central),
Kendriya Bhawan, 5th Floor, Sector-H, Aliganj, Lucknow - 226 024, U.P.
5. JS, IA-Il, Ministry of Environment and Forests, Paryavaran Bhawan, CGO Complex, New Delhi.
6. Monitoring Cell, Ministry of Environment and Forests, Paryavaran Bhawan, CGO Complex, New Delhi.
7. Monitoring Cell, Ministry of Environment and Forests, Paryavaran Bhavan, CGO Complex, New Delhi.
8. Guard File/Monitoring File/Record File.



E. No. J-11011/234/2007-1A 11 {3)
_ . Government of India
Ministry of Environment, Forest and Climate Change
(i.A. Division}

Iridira ParyavaranBhawan
Aliganj, Jorbagh Road,
New Delhi -110003

Telefax: 24695313
E-mail :lk.bokolia@nic.in
Dated: 31% October, 2016

To,
Shri Harikrushna Patnaik
General Manager
M/s Gairn India Ltd.
4" Floor, Vipul Plaza,
Sunsity, Sector-54,
Haryana-122002

Subject: Expansion in exiting crude oil carrying capacity from 200,000 bopd to 300, 000
bopd and Naturaf gas carrying capacity from 8.3 mmscfd to 40 mmiscid along
with development. of new gas pipeline from Raageshwari to Palanpur in

Existing project to Bhogat (Gujarat) pipeline, dist. Barmer, Rajasthan by M/s

Cairn India Ltd. reg EC.

Ref: Your oniine proposal no: IA/GJIND2/27615/2014; dated 7° May, 2015

Sir, |

_ This has reference to your online proposal no. IA/GJIND2/27615/2014; dated 74 May,
2015 along with project documents: incluging: Form |, Terms of References, Pre-feasibility
Report, EIAEMP Report along with Public Hearing Report regarding above menticned project.
2.0 The Ministry -of Enviranment, Forests and Climate Change has examined the

application. It is noted that proposai is for Expansion in existing crude oil carrying capacity from
200,000 bopd to 300, 000 bopd and Natural gas carrying capacity from 6.3 mmscfd to 40

mmscfd along with development of new gas pipeline from Raageshwari to Palanpur in Existing

project to Bhogat (Gujarat) pipeline, dist. Barmer, Rajasthan by M/s Cairn India Ltd. The Caim
India Limited operates the Mangala Development Pipeline; consisting of an. approx. 680 km
long, 24 " heated, insulated and buried crude oil pipeline running from Mangala Processing
Terminal in Barmer, Rajasthan to Bhogat Terminal in Devbhoomi Dwarka district, Gujarat with a
permitted flow rate of 200,000 bopd and, an approx. 500 kr long, 8" buried natural gas pipeline
running from Raageshwari Gas Terminal (RGT) in Rajasthan to Bhogat Terminal to provide fuel
for heating of crude oil pipeline with a permitted flow rate 8.3 mmscfd. There are 38 nos. of
Above-Ground Installations (AGls) located approx. every 18 km along pipeline route serving as
pipeling heating instaliations and pigging stations. Viramgam Terminal (VGT) has intermediate
storage capacity of 60,000 bbls, mainline pumps. (3 X 90,000 bbls), 8 MW captive natural-gas-

L
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based. power generation and pigging facilities. Bhogat Terminal has intermediate storage
capacity of 36,00,000bbls, marine export pumps and 18 MW captive natural-gas based power
generation. Export facilities originating from Bhogat Terminal consist of 24" heated insulated
crude oil pipeline and Single Point Mooring (SPM) in the Arabian. Sea for export of crude. The
proposed Facility development of Mangala Development Pipelirie, which includes the following:

= Increase in criide oil flow in existing pzpehne from 200,000 to 300,000 bopd to evacuate
300,000 bopd using Drag Reducing Agent in crude oil pipeline at AGls & & 26 and VGT:
additional mainfine crude 6il pumps at AGI-9 and AGI-26 {3 x 160,000 bopd at each facility),
and VGT (2 x 90,000 bopd); booster pumps at VGT (5 x 90, OOO bopd), 5 TPH boiler; and
additional crude oil storage at VGT of 300,000 bbls: and

° Increase in natural gas flow in existing pipefine from 6.3 to 40 mmscfd to meet captive
power requirements for crude. ofl flow and sales, by addition of gas compressors (2W+1S) at
9 [ocations (AG!SS 7, 8 11, 16, 18, 20 & 25 and VGT)

- Project has the followmg two components: .

(i Component 1. Augmentation of existing Mangala Development Pipeline (MDP) from RJ-ON-
9071 Block (Barmer, Rajasthan) to Bhogat Terminal (Gujarat) This consists. of the following:

{a) Augmentation of 24" crude oil pipeline carrying capacity from 200,000-300,000 bopd-and 8
natural gas plpellne carrying capacity from 6.3-40 mmscfd; and.

(b) Augmentation of natural gas based captive power generation capacuty of Bhogat Termmal
from 18 to 40 MW. .

(i) Component 2: Development of new 30" pipeline from Raageshwari Gas Terminal(RGT) to
Palanpur for 280 mmscfd natural gas sales.

The existing and proposed facilities are as follows:

S.N. | Location Facilities ~TExisting T Proposed
' additions

[ Crude oif pipeline capacity augimentation

1 Adjacent to M_‘aihline crude oil TNl 3 purips (2W+18) x
AGI-9 pumps. 160,000 bopd, run
&AGI-26 o : on

natural gas turbine:
drives (capacity 14
Mw)

at each location

Back-up captive 0.39KVA Gas | 1 MW diesel
power generation Engine Generator | generator
DRA injection skids Injection through | Injection skid to _'

skid plannedto’ | achieve
achieve 200,000 | 300,000 bopd
bopd

2 [inside | Mainfinecude |3 GWHSIX |2 x 50,000 bopd

Wifs Cairn India Ltd.
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Viramgam oif pumps 90,000 bopd
Terminal _
Booster pumps Nil Spumips (4W+18) x
90,000 bopd
Crude oil 60,000 bbls (3 300,000 bbls (2 nos.
storage tanks nos. tanks x 150,000
tanks x 20,000 bhls)
bbis)
Boifer for tank 1%x17TPH 1x5TPH
heating
Gas Turbine 2X4 MW 2 x 8’ MW and
Generator ' 1x4MW
_ ' Standby
Matural gas pipeline capacity augmentation
K Adjacent to Gas compressors & Nil 3 compressors
AGI 8, 7, 8, filtration skid (2W+1S})
11, 16, 18, run by natural gas
20 & 25.and based turbine drives
inside {capacity 9 MW) and
‘Viramgam gas filtration skid
Terminal Back-up captive 0.39 KVA Gas 1 MW diesel
power generation Engine Generator | generator

3.0  During construction phase, water required for civil works and domestic use will be 15
m’fday and 135 litres/ day/ person at each site. Water required for hydro testing of tanks and
pipelines will be 25525 m*ftank and 705 m® per km respectively. During operation phase,
additional water required for industrial and domestic. use at Viramgam Terminal is 15m*/day and
5m’/day respectively. At other facilities, there is no water requirement for industrial use and
requirement for domestic use is 5m*/day. Additional water requirement at Viramgam Terminal
will be met from existing .approved ground water source and at other facilities will be met from
locai Panchayat or municipality or other approved sources. Effluent generated at VGT during
_ operations phase wili be handled in the existing treatment facilities. There will be no additional
~ trade effiuent generation at other facilities and sanitary effluent will be treated in STP/septic tank:
and sozak pits. ' '

40  Public Hearing / Public Consultation meeting was conducted on 12" December, 2014..

5.0 Al Oil and Gas transportation pipeiine (crude and refinery/petrochemicai products),
passing through national parks/sanctuaries./coral reefs /ecologically sensitive areas including
LNG Terminral is listed at S.N. 6(a) under category ‘A’ and appraised at Central level. Existing
and proposed facilities do not pass thraugh national parks/sanctuaries/coral reefs/ ecologically
sensitive areas. Environment Clearance under project/activity 6(a) of Schedule of EIA
Nofification 2008 is not applicable to the new pipeline. However, Crude. oil storage at
ViramgamTerminal falls urider 6 (b) under category ‘B’ in the schedule of the. EIA Notification,
2006. Considering integrated project of pipeline, proposat was appraised at Central levei.

A3
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6.0  The proposal was considered by the Expert Appraisal Committee (Industry-Z) in its 44"
meeting held during 20-21% July, 2015, 6% meeting held during 30" March-2" April, 2016 and
8" meeting held during 26" 27" May, 2016 respectively. Project Proponent and the EIA
Consultant namely M/s Engineers India Lid,, have presented EIA / EMP report as per the TOR
EAC has found the EIA / EMP Report and additlonal information to be satlsfactory and in full
consonance with the presented TORs. The Comrnittee recommended’ ihe proposal for
environmental clearance.

70 Based on the information submited by the project proponent, the Ministry of
Environment and Forests hereby accords environmental cleararice to above project under the.
provisions of EIA Notification dated 14" Septermber 2006, subject to the complignce of the
following Specific and General Conditions:

A SPECIFIC CONDITIONS:

i.  The project atthority shall ensure restoration of the Right of Way to preconstruction level
as soon as construction activity completed. To ensure prevention of soil erosion,
backfilled areas should be properly compacted.

ii. Adequafe stack height shall be provided to gas based power plant. Low NOx burners
shall be provided to control NOx emissions.

iii.  Adequate buffer zone around the crude oil tankages, as may be reqmred as per OISD or
other statutory requirements.

iv. ~ Regular monitoring of VOC and HC in the work zone drea in the plant premises shouid
be carried and data be submitted to Ministry’s Regional Office at Bhopal, CPCB and
State Pollution Control Board.

v.  Total fresh water requarement for Vlramgam Terminal from ground water source shall not
exceed 20 ni*/day and prior permission:should be obtained from the CGWA/SGWA.

v, Annual safety audit should be carried out for the initial three years by an independent

- agency and report. subrnitted to this Ministry for ensuring the strict compliance of safety
regulations on operation and maintenance.

vii.  The construction of pipeline partticularly at the river and stream crossing should be done.

- during dry seasons to avoid disturbance of breeding seasons and soil erosion. The
riverbed, embankments and / dykes should be restored adequately after installation of
Ccrossings. '

viii..  Pipeline wall thickness and minimum depth of burial at river crossings and casings at
rails, major road crossings should be in conformity with ANSVASME requirements.

ix. The company should follow Horizontal drilling technique for laying of pipeline while
passing through major rivers.

X. The project authorities should install SCADA system with dedicated optical fiber based
telecommunication link for safe operation of pipeline and Leak Detection System.
Additional sectionalizing valves in the residential areas and sensitive focation should be:

provided to prevent the leaking of gas-going to the -atmosphere in the event of pipeline
fal[ure lntelilgent pigging facility should be provided for the entire pipeline system for
internal corrosion monitoring. Coating and impressed current cathadic protection system
should be provided to prevent external corrosion.

xi. The project authorities should patrol and inspect the pipeline regularly for detection of
faults as per OISD guidelines and continuous momtormg of pipeline operafion by
adopting non-destructive method(s) of testing as envisaged in the EMP. Pearson survey
and continuous potential survey should be carried out at regular intervals to ensure the
adequacy of cathodic protection system.

#is Cairn India Ltd.

ay



Xil.
xiil.

Xiv.

XV,

Xvil.

xviif,

iil.

vi,

vil.

All the recommendations mentioned in the risk assessment report should be
implemented. ' _ '

All the issues raised during the public hearing/consuitation meetings held on 12™
December, 2014 should be satisfactorily implemented. E
Necessary approvals from Chief Controiler of Explosives must be obtained before
cofmmission of project. Requisite On-site and Off-site- Disaster Management Plans will
be prepared and implemented. R

The company should obtain all requisite ciearances for fire safety and explosives and
should comply with the stipulation made by the respective authorities.

Occupational health surveillance of worker should be done on a regular basis and
records maintained as per the Factory Act. _ )
The Company should harvest surface as well as rainwater from the rooftops of the:
buildings proposed in the project and storm water drains to recharge the ground water
and use the same water for the various:activities of the project te conserve fresh water.
At least 2.5 % of the total cost of the project should be earmarked towards the
Enterprises Social commitment (ESC) based on local needs and action plan with
financial and physical breakup/details should be prepared and submitted to the
Ministry's regional office at Bhopal. Implementation of such progame should be ensured
accordingty in a time bound manner.

GENERAL CONDITIONS:
The project authorities must strictly adhere to the stipulations made by the Gujarat and

Rajasthan State Pollution Control Board (SPCBs), State Government and any other
statutory authority, ‘

i. No furthér expansion or. modifications in the. plant shall be carried out without prior

approval of the Ministry of Environment and Forests. In case of deviations or alterations

in the project proposal from those submitted to this Ministry for clearance, a fresh

reference shall be made t6 the Ministry to assess the adequacy of conditions imposed
and to add additional envirenmental protection measures required, if any.

The locations ‘of ambient air quality monitoring stations shall be decitied in consuitation

with the State Poliution Control Board (SPCB) and it shall be ensured that at least one
stations is installed in the upwind and downwind direction as well as where maximum
ground level concentrations are anticipated.

. The National Ambient Air Quality Emission Standards issued by the Ministry vide G.8.R.

No. 826(E) dated 16" November, 2009 shall be foltowed. ‘ :

The overall noise levels in and around the plant area shall be kept well within the
standards by providing noise control measures including acoustic hoods, silencers,
enclosures etc. orr all sources of ricise generation. The ambient noise levels shall
conform to the standards prescribed under Environment (Protection) Act, 1986 Rules,
1989 viz.. 75 dBA (day time) and 70 dBA {night time).

The Company shall harvest rainwater from the roof tops of the buildings and storm water
drains to recharge the ground water and use the same water for the process activities of
the project to conserve fresh water.

Training shall be imparted to all employees on safety and health aspects of chemicals
handiing. Pre-employment and routine perjodical medical examinations for all

Mfs Cairn tndia Ltd.



viii.

Xi. /

Xii,

Xiif,

Xiv.

i

XV

employees shall be undertaken on regular basis. Training fo all employees on handiing

of chemicals shall be imparted.

The company shail also comply with all the environmental protection measures and
safeguards_ proposed in the documerits submitted to the Ministry.  All the

recommendations made in the EWEM_P in respect of environmental management, risk

The prpject_proponent_;shall also submit six monthly reports on the s‘tatﬁ_s of compliance
of the stipulated Environmenta) Clearance conditions including results of maonitored data
(both in hard copies as well as by e-mail) to the respective Regional Office. of MoEF, the

‘Fespective Zonal Office of CPCB and SPCB, A Copy of Environmental Glearance-and

siX monthly com pliance status report shall be posted on the website of the company.

The environmental statement for each financial year ending 31* March in Form-v asis
Mmandated shall be submitted to the 'c'on_ce__rned State Pollution Confrol Board as-
prescribed under the Environment (Protection) Rules; 1988, as amended subsequently,;
shall also be put on the website of the company along with:the status of compliance of
environmental clearance conditions and. shafl also pe sent to the respective Regional
Offices of MoEF by e-mail. .

Mis Cairri India Ltd.



xvii, The project authorities shall inform the Regional Office as well as the Ministry, the date.
of financial clostre and final approval of the project by the.concerned authorities and the-
date of start of the project. .
8.0  The Ministry may revoke or suspend the.clearance, .if implementatiori of any of the above
conditions is not satisfactory. - ' _
9.0  The Ministry reserves the right to stipufate additional conditions, if found necessary. The
company in a time bound manner will implement these conditions.

10.0  The above conditions will be enforced, inter-alia under the provisions of the Water
(Prevention & Control of Pollution) Act, 1974, Air (Prevention & Control of Water Pollution) Act,
1981, the Environment (Protection) Act, 1986, Hazardous Waste (Management, Handling and
Trans-boundary Movement) Rules, 2008 and the Public Liability Insurance Act, 1991 along with
their amendments and rules. ' .

(Lalit Bokolia)
Additional Director

__Cogg_' to:-

1. The Principal Secretary, Forests & Environment Department, Government of Gujarat;

Sachivalaya, 8" Floor, Gandhi Nagar - 382 01 0,-Gujarat; _

2. The Chief Conseivator of Forests {(Western Zone}, Ministry of Environment & Forests, Regional

Office, E-5, Arera Colony, Link Road -3, Bhopal «4682 616, M.P.

3. The Chairman, Central Poilution Control Beoard Parivesh Bhavan, CBD-cum-Office Complex,

East Arjun Nagar, New Delhi - 110 032, _

4. The Chairman, Gujarat State Pollution Control Board, Paryavaran Bhawan, Sector 10 A, Gandhi

Nagar-382 043, Gujarat. o

5 Monitoring Cell, Ministry of Environment, Forest and Climate Change, Indira Parayavaran

‘Bhawan, Aliganj, Jor Bagh Road, New Delhi.

8. Guard File/Monitoring File/Record File, /
(Lalit Bokolia)

- Additional Director

Mfs Cairn [ndia Ltd,



Annexure - 12 - Midstream Green Belt development details

Sensitivity: Internal (C3)




Location

Address Of AGls & TERMINAs

Village

Taluka/Tehsil

District

State

Total
Areain

ROU area

inm?

Final plot area
(Total area -
ROU) in m*

Green belt
required is
25% of the
Final area in

2
m

Total number
of saplings
required
considering 9
sgq.m area
(size of
3m*3m)

Total No. of
trees planted
as of Oct-21

Tree species planted

AGI-1

Alaniyo ki Dhanir

Barmer

Barmer

Rajasthan

3237

958

2280

570

63

252

Neem- Azadirachta indica(85),Nilgiri/Sagwan-Eucalyptus (1),Gunda-Cordia dichotoma(12)Dadam /Anar-Punica granatum(2),Lemon-Citrus(1),Jamfal/Guava- Psidium guajava(2),Ambli-Tamarindus indica(1),BorZiziphus
mauritiana(10)Sisham-Dalbergia siss0o(20),Saras/Shirish/Albizia lebbeck(10),BabulVachellia nilotica(5),JalSalvadora oleiodes(1),Badam(1),Safeda(1),Amla-Cassia fistula(2),Sagwan-Tectona grandis(15),Sagwan-Tectona
grandis(1),Total(252),

AGI-2

Rawatsar

Barmer

Barmer

Rajasthan

3286

958

2328

582

65

169

Neem- Azadirachta indica(91),Gunda-Cordia dichotoma(10),Dadam /Anar-Punica granatum(1)Champa-Plumeria(3),Chiku-Manilkara zapota (3),Mitho Limdo-Murraya koenigii(4),Ambli-
Tamarindus indica(12),Bor-Ziziphus mauritiana(10)Sisham-Dalbergia sissoo(4),Khajuri-Phoenix dactylifera(2),Khejri-Prosopis cineraria(9),Jal-Salvadora oleiodes(2),Knji-Pongamia pinnata(0),Kaner-Cascabela
thevetia(18),Total(169),

AGI-3

Asuon ki Dhani

Barmer

Barmer

Rajasthan

3335

1011

2323

581

65

298

Neem- Azadirachta indica(125),Badam-Terminalia catappa(0),Arduso-Ailanthus excelsa(12)Gunda-Cordia dichotoma(15),Lemon-Citrus(0),Jamfal/Guava- Psidium guajava(0),Ambli-
Tamarindus indica(75),Bor-Ziziphus mauritiana(5)Khajuri-Phoenix dactylifera(0),Saras/Shirish/Albizia lebbeck(0),Kaner-Cascabela thevetia(65),Dadam /Anar-Punica granatum(1),Total(298),(),(

AGl-4

Aadel Panaji

Guda Malani

Barmer

Rajasthan

3513

852

2661

665

74

136

Neem- Azadirachta indica(60),Pipal- Ficus religiosa(20),Gunda-Cordia dichotoma(7)Bor-Ziziphus mauritiana(30),Saras/Shirish/Albizia lebbeck(0),Khejri-Prosopis cineraria(5),Jal-Salvadora oleiodes(7),Karen-Cascabela
thevetia(7)Total(136),

AGI-5

Nayanagar

Guda Malani

Barmer

Rajasthan

4856

1242

3615

904

100

92

Neem- Azadirachta indica(80),Bor-Ziziphus mauritiana(1),Rohida-Tecomella undulata(1)Saras/Shirish-Albizia lebbeck(1),Gunda-Cordia dichotoma(1),Chiku-Manilkara zapota (3),Ambli-
Tamarindus indica(3),Total(92)

AGI-6

Aratvav

Guda Malani

Barmer

Rajasthan

3237

903

2334

584

65

218

Neem- Azadirachta indica(80),Gulmohar-Delonix regia (11),Arduso-Ailanthus excelsa(5)Gunda-Cordia dichotoma(5),Lemon-Citrus(2),Champa-Plumeria(20),Chiku-Manilkara zapota (1),Amla-
Cassia fistula(1)Mitho Limdo-Murraya koenigii(5),Setur-Morus serrata(5),Ambli-Tamarindus indica(1),Sisham-Dalbergia sissoo(4),Khajuri-Phoenix dactylifera(2),Rohida-Tecomella undulata(4),Saras/Shirish-Albizia
lebbeck(2),Bilipatra Aegle marmelos(1),Anar(5),Bougainvillea(6),Kaner-Cascabela thevetia(45),Knji-Pongamia pinnata(5),Total(218),

AGI-7

Khirodi

Sanchor

Jalore

Rajasthan

3240

1418

1822

455

51

224

Neem- Azadirachta indica(86),Badam-Terminalia catappa(0),Arduso-Ailanthus excelsa(2)Gunda-Cordia dichotoma(2),Dadam /Anar-Punica granatum(6),Lemon-Citrus(7),Jamfal
/Guava- Psidium guajava(2),Ratanjyot- Jatropha curcas(2)BorZiziphus mauritiana(2),SishamDalbergia sissoo(4),KhajuriPhoenix dactylifera(3),RohidaTecomella undulata(3),Saras/Shirish/Albizia lebbeck(9),Jal Salvadora
oleiodes(1),Mango- Mangifera(1),Champa-Plumeria(10),Asopalav- Polyalthia longifolia(2),Bougainvillea(11),Knji-Pongamia pinnata(7),Ambli-Tamarindus indica(2),Kaner-Cascabela thevetia(62), TOTAL(224),

AGI-8

Lachhadi

Sanchor

Jalore

Rajasthan

3012

1011

2001

500

56

214

Neem- Azadirachta indica(100),Saragavo-Moringa Oleifera(1),Dadam /Anar-Punica granatum(15)Lemon-Citrus(1),Chiku-Manilkara zapota (2),Rohida-Tecomella undulata(0),Saras/Shirish/Albizia lebbeck(45),Khejri-
Prosopis cineraria(1)Total(214),

AGI-9

Chotpa

Tharad

Banskantha

Gujarat

9696

2400

7296

1824

203

231

Neem- Azadirachta indica(45),Asopalav- Polyalthia longifolia(2),Badam-Terminalia catappa(3)Jambu- Syzygium cumini(2),Arduso-Ailanthus excelsa(32),Dadam /Anar-Punica granatum(13),Lemon-Citrus(1),Chiku-
Manilkara zapota (6)Sisham-Dalbergia sissoo(5),Khajuri-Phoenix dactylifera(3),American Oak(24),Rohida-Tecomella undulata(4),Nilgiri/

Sagwan-Eucalyptus (2),Dadam /Anar-Punica granatum(8),Gunda-Cordia dichotoma(5),Rayan-Manilkara hexandra(10),Gulmohar-Delonix regia (9),Karen-Cascabela thevetia(50),Arduso-Ailanthus excelsa(3),Badam-
Terminalia catappa(3),Pipal- Ficus religiosa(1),Total(231),

AGI-10

Delankot

Tharad

Banskantha

Gujarat

3068

956

2112

528

59

168

Neem- Azadirachta indica(37),Rayan-Manilkara hexandra(5),Badam-Terminalia catappa(1)Knji-Pongamia pinnata(7),Jambu- Syzygium cumini(1),Sharu-Casuarina(3),Arduso-Ailanthus excelsa(1),Dadam /Anar-Punica
granatum(47)Lemon-Citrus(5),Champa-Plumeria(4),Jamfal/Guava- Psidium guajava(1),Chiku-Manilkara zapota (4),Amla-Cassia fistula(4),Sitafal-Annona squamosa(1),Bougainvillea(6),Ambli-Tamarindus indica(7),Bor-
Ziziphus mauritiana(2),Borsali-Mimusops elengi(1),Nilgiri/Sagwan-Eucalyptus (2),Mango- Mangifera(0),Mitho Limdo-Murraya koenigii(0),Karen-Cascabela thevetia(29),Total(168),

AGI-11

Lalhani

Deesa

Banskantha

Gujarat

4293

1040

3253

813

90

486

Neem- Azadirachta indica(65),Gulmohar-Delonix regia (5),Vad-Banyan(2)Nilgiri/Sagwan-Eucalyptus (10),Asopalav- Polyalthia longifolia(1),Saragavo-Moringa Oleifera(0),Badam-Terminalia catappa(3),Jambu- Syzygium
cumini(47)Sharu-Casuarina(3),Subaval- Leucaena leucocephala(2),Arduso-Ailanthus excelsa(1),Dadam /Anar-Punica granatum(4),Lemon-Citrus(6),Champa-Plumeria(1),Mango- Mangifera(6),Jamfal/Guava- Psidium
guajava(4),Chiku-Manilkara zapota (6),Mitho Limdo-Murraya koenigii(1),Setur-Morus serrata(2),Cocunut(0),Ambli-Tamarindus indica(11),Bor-Ziziphus mauritiana(29),Borsali-Mimusops elengi(182),Rayan-Manilkara
hexandra(2),Chrishmas(2),Amla-Cassia fistula(1),Bor-Ziziphus mauritiana(2),Jal-Salvadora oleiodes(0),Rohida-Tecomella undulata(1),Bougainvillea(37),Karen-Cascabela thevetia(50),Total(486),(),

AGI-12

Sanadar

Deodhar

Banskantha

Guijarat

3421

958

2463

616

68

191

Neem- Azadirachta indica(40),Gulmohar-Delonix regia (0),Saptparni-Alstonia scholaris (20)Asopalav- Polyalthia longifolia(1),Rayan-Manilkara hexandra(2),Badam-Terminalia catappa(2),Jambu- Syzygium
cumini(2),Dadam /Anar-Punica granatum(4)Lemon-Citrus(2),Mango- Mangifera(3),Chiku-Manilkara zapota (3),Ambli-Tamarindus indica(0),Bor-Ziziphus mauritiana(6),Bilipatra-Aegle marmelos(2),Karen-Cascabela
thevetia(95),Subaval(0),Garmalo-Cassia fistula(3),Peltophorum pterocarpum(3),Mitho Limdo-Murraya koenigii(1),Knji-Pongamia pinnata(0),Setur-Morus serrata(1),Pipal- Ficus religiosa(1),Total(191)

AGI-13

Ranakpur

Kankrej

Banskantha

Guijarat

5322

1200

4122

1031

115

300

Neem- Azadirachta indica(30),Gulmohar-Delonix regia (6),Badam-Terminalia catappa(5)Knji-Pongamia pinnata(7),Jambu- Syzygium cumini(25),Sharu-Casuarina(8),Subaval- Leucaena leucocephala(10),Arduso-
Ailanthus excelsa(6)Dadam /Anar-Punica granatum(20),Lemon-Citrus(35),Champa-Plumeria(4),Mango- Mangifera(10),Jamfal/Guava- Psidium guajava(8),Chiku-Manilkara zapota (10),Mitho Limdo-Murraya
koenigii(5),Sitafal-Annona squamosa(4),Setur-Morus serrata(7),Bougainvillea(5),Ambli-Tamarindus indica(12),Khajuri-Phoenix dactylifera(2),Mosambi-Citrus limetta(5),Paras Pipal-Thespesia
Populnea(15),Papaiya(10),Karen Red-Cascabela thevetia(10),Karen Violet-Cascabela thevetia(0),Karen Yellow-Cascabela thevetia(20),Karen White-Cascabela thevetia(10),Amla-Cascabela thevetia(2),Asopalav-
Polyalthia longifolia(2),Gunda-Cordia dichotoma(5),Saragavo-Moringa Oleifera(2),Total(300),

AGI-13A

Bhadrewadi

Kankrej

Banaskantha

Gujarat

4379

1500

2879

720

80

94

Neem- Azadirachta indica(32),Gulmohar-Delonix regia (10),Saptparni-Alstonia scholaris (8)Nilgiri/Sagwan-Eucalyptus (3),Asopalav- Polyalthia longifolia(2),Badam-Terminalia catappa(3),Knji-Pongamia
pinnata(3),Dadam /Anar-Punica granatum(1)Jamfal/Guava- Psidium guajava(0),Bougainvillea(9),Bor-Ziziphus mauritiana(2),Karen-Cascabela thevetia(21),Amla-Cascabela thevetia(2),Jambu- Syzygium cumini(6),Total
(94),

AGl-14

Kumbhana

Harij

Patan

Guijarat

5760

1252

4508

1127

125

312

Neem- Azadirachta indica(30),Saptparni-Alstonia scholaris (14),Vad-Banyan(7)Nilgiri/Sagwan-Eucalyptus (0),Asopalav- Polyalthia longifolia(6),Saragavo-Moringa Oleifera(0),Knji-Pongamia pinnata(23),Jambu-
Syzygium cumini(25)Sharu-Casuarina(9),Subaval- Leucaena leucocephala(52),Gunda-Cordia dichotoma(10),Dadam /Anar-Punica granatum(2),Champa-Plumeria(2),Mitho Limdo-Murraya koenigii(0),Sitafal-Annona
squamosa(0),Setur-Morus serrata(4),Bougainvillea(4),Khajuri-Phoenix dactylifera(10),Badam-Terminalia catappa(5),Arduso-Ailanthus excelsa(5),Rayan-Manilkara hexandra(2),Shevan-Gmelina arborea(2),Bor-Ziziphus
mauritiana(5),Bilipatra-Aegle marmelos(2),Mango- Mangifera(0),Lemon-Citrus(10),Chiku-Manilkara zapota (4),Jamfal/Guava- Psidium guajava(40),Ambli-Tamarindus indica(1),Amla-Cassia fistula(2),Karen-Cascabela
thevetia(20),Borsali-Mimusops elengi(10),Total(312),

AGI-15

Rawad

Sami

Patan

Gujarat

3753

1011

2742

685

76

142

Neem- Azadirachta indica(21),Gulmohar-Delonix regia (1),Saptparni-Alstonia scholaris (25)Nilgiri/Sagwan-Eucalyptus (3),Asopalav- Polyalthia longifolia(1),Badam-Terminalia catappa(1),Knji-Pongamia
pinnata(13),Jambu- Syzygium cumini(1)Sharu-Casuarina(1),Subaval- Leucaena leucocephala(16),Arduso-Ailanthus excelsa(21),Gunda-Cordia dichotoma(1),Dadam /Anar-Punica granatum(2),Lemon-Citrus(4),Champa-
Plumeria(3),Chiku-Manilkara zapota (2),Mitho Limdo-Murraya koenigii(1),Sitafal-Annona squamosa(9),Bougainvillea(1),Ambli-Tamarindus indica(2),Amla-Cassia fistula(2),Vad-Banyan(1),Pipal- Ficus
religiosa(1),Jamfal/Guava- Psidium guajava(6),Karen-Cascabela thevetia(3),Total (142),

AGI-16

Gosana

Dasada

Surendranagar

Gujarat

4653

1011

3642

910

101

257

Neem- Azadirachta indica(103),Gulmohar-Delonix regia (39),Saptparni-Alstonia scholaris (3)Vad-Banyan(1),Asopalav- Polyalthia longifolia(9),Rayan-Manilkara hexandra(2),Badam-Terminalia catappa(1),Knji-Pongamia
pinnata(25)Sharu-Casuarina(1),Arduso-Ailanthus excelsa(7),Gunda-Cordia dichotoma(7),Dadam /Anar-Punica granatum(2),Lemon-Citrus(5),Champa-Plumeria(2),Bamboo-Phyllostachys aurea(1),Jamfal/Guava-
Psidium guajava(0),Chiku-Manilkara zapota (24),Amla-Cassia fistula(6),Mitho Limdo-Murraya koenigii(2),Mitho Limdo-Murraya koenigii(1),Jambu- Syzygium cumini(16),Khajuri-Phoenix dactylifera(3),Total(257)

AGI-17

Dalod

Mandal

Ahmedabad

Gujarat

7694

1047

6647

1662

185

128

Neem- Azadirachta indica(30),Gulmohar-Delonix regia (39),Saptparni-Alstonia scholaris (2)Vad-Banyan(2),Nilgiri/Sagwan-Eucalyptus (10),Asopalav- Polyalthia longifolia(0),Badam-Terminalia catappa(0),Knji-Pongamia
pinnata(28)Jambu- Syzygium cumini(1),Arduso-Ailanthus excelsa(5),Dadam /Anar-Punica granatum(4),Jamfal/Guava- Psidium guajava(2),Nagarwel-Piper betle(0),Bor-Ziziphus mauritiana(3),Khajuri-Phoenix
dactylifera(2),Total(128).

AGI-18

Bhojva

Viramgam

Ahmedabad

Guijarat

4906

1012

3894

973

108

129

Neem- Azadirachta indica(50),Gulmohar-Delonix regia (22),Saptparni-Alstonia scholaris (2)Vad-Banyan(2),Nilgiri/Sagwan-Eucalyptus (7),Asopalav- Polyalthia longifolia(0),Goras Amli-Pithecellobium dulce(2),Saragavo-
Moringa Oleifera(1)Rayan-Manilkara hexandra(1),Badam-Terminalia catappa(1),Knji-Pongamia pinnata(18),Jambu- Syzygium cumini(2),Bottle Brush-Callistemon(1),Subaval- Leucaena leucocephala(0),Arduso-
Ailanthus excelsa(3),Dadam /Anar-Punica granatum(12),Shevan-Gmelina arborea(3),Khajuri-Phoenix dactylifera(2),Karen-Cascabela thevetia(18),Total(129)

AGI-19

Viramgam

Viramgam

Ahmedabad

Gujarat

4566

1500

3066

767

85

104

Neem- Azadirachta indica(3),Gulmohar-Delonix regia (26),Saptparni-Alstonia scholaris (4)Vad-Banyan(1),Nilgiri/Sagwan-Eucalyptus (17),Knji-Pongamia pinnata(21),Jambu- Syzygium cumini(0),Sharu-
Casuarina(22)Subaval- Leucaena leucocephala(4),Pipal- Ficus religiosa(0),Gunda-Cordia dichotoma(1),Total(104)

AGI-20

Kherwa

Dasada

Surendranagar

Gujarat

6993

1710

5283

1321

147

495

Neem- Azadirachta indica(39),Gulmohar-Delonix regia (92),Saptparni-Alstonia scholaris (9)Vad-Banyan(2),Nilgiri/Sagwan-Eucalyptus (24),Asopalav- Polyalthia longifolia(1),Rayan-Manilkara hexandra(2),Badam-
Terminalia catappa(1)Knji-Pongamia pinnata(45),Jambu- Syzygium cumini(6),Sharu-Casuarina(25),Pipal- Ficus religiosa(9),Dadam /Anar-Punica granatum(3),Lemon-Citrus(0),Sitafal-Annona squamosa(0),Ambli-
Tamarindus indica(6),Paras Pipal-Thespesia Populnea(2),Borsali-Mimusops elengi(4),Karen-Cascabela thevetia(97),Karen-Cascabela thevetia(97), Total(495)

Annexure - 12 - Greenbelt Status Oct-21

Sensitivity: Internal (C3)




Location

Address Of AGls & TERMINAs

Village

Taluka/Tehsil

District

State

Total

Areain

2
m

ROU area

inm?

Final plot area
(Total area -
ROU) in m*

Green belt
required is
25% of the
Final area in

2
m

Total number
of saplings
required
considering 9
sgq.m area
(size of
3m*3m)

Total No. of
trees planted
as of Oct-21

Tree species planted

AGI-21

Rajcharadi

Dhangadhara

Surendranagar

Guijarat

3657

765

2892

723

80

202

Neem- Azadirachta indica(48),Gulmohar-Delonix regia (10),Saptparni-Alstonia scholaris (5)Vad-Banyan(2),Asopalav- Polyalthia longifolia(11),Goras Amli-Pithecellobium dulce(3),Saragavo-Moringa Oleifera(46),Badam-
Terminalia catappa(7)Knji-Pongamia pinnata(29),Jambu- Syzygium cumini(4),Sharu-Casuarina(23),Pipal- Ficus religiosa(1),Arduso-Ailanthus excelsa(4),Dadam /Anar-Punica granatum(5),Champa-Plumeria(2),Chiku-
Manilkara zapota (1),Mitho Limdo-Murraya koenigii(1),Lemon-Citrus(0),0ther(4),Khajuri-Phoenix dactylifera(2),Nilgiri/

Sagwan-Eucalyptus (2),Jamfal/Guava- Psidium guajava(2),Rayan-Manilkara hexandra(1),Peltophorum pterocarpum(2),Total(202)

AGI-22

Mota Ankevalia

Dhangadhara

Surendranagar

Guijarat

5124

1260

3864

966

107

228

Neem- Azadirachta indica(13),Gulmohar-Delonix regia (55),Saptparni-Alstonia scholaris (40)Knji-Pongamia pinnata(15),Sharu-Casuarina(30),Dadam /Anar-Punica granatum(5),Lemon-Citrus(1),Champa-
Plumeria(13)Mango- Mangifera(1),Chiku-Manilkara zapota (1),Cocunut(1),Bougainvillea(40),Nilgiri/Sagwan-Eucalyptus (11),Jambu- Syzygium cumini(1),Jamfal/Guava- Psidium guajava(1),Total(228)

AGI-23

Kuntalpur

Muli

Surendranagar

Guijarat

4863

1026

3837

959

107

142

Neem- Azadirachta indica(25),Gulmohar-Delonix regia (30),Vad-Banyan(1)Nilgiri/Sagwan-Eucalyptus (1),Asopalav- Polyalthia longifolia(1),Goras Amli-Pithecellobium dulce(1),Badam Terminalia catappa(2),Knji-
Pongamia pinnata(20)Jambu- Syzygium cumini(3),Sharu-Casuarina(6),Dadam /Anar-Punica granatum(10),Lemon-Citrus(2),Champa-Plumeria(6),Jamfal/Guava- Psidium guajava(10),Chiku-Manilkara zapota
(0),Saptipadi(5),Mahudo- Madhuca longifolia(3),Ambli-Tamarindus indica(1),Khajuri(3),Total(142),

AGI-24

Chitrakheda

Wankaner

Rajkot

Gujarat

5160

1551

3609

902

100

121

Neem- Azadirachta indica(50),Gulmohar-Delonix regia (7),Asopalav- Polyalthia longifolia(10)Saragavo-Moringa Oleifera(7),Badam-Terminalia catappa(2),Jambu- Syzygium cumini(6),Sharu-Casuarina(1),Subaval-
Leucaena leucocephala(2)Dadam /Anar-Punica granatum(15),Mango- Mangifera(2),Jamfal/Guava- Psidium guajava(2),Shevan-Gmelina arborea(1),Khajuri-Phoenix dactylifera(2),Gunda-Cordia dichotoma(2),Karen-
Cascabela thevetia(9),Knji-Pongamia pinnata(2),Pipal- Ficus religiosa(1),Total(121)

AGI-25

Palansadi

Wankaner

Rajkot

Guijarat

28586

3300

25286

6322

702

116

Neem- Azadirachta indica(21),Gulmohar-Delonix regia (4),Saptparni-Alstonia scholaris (20)Vad-Banyan(1),Asopalav- Polyalthia longifolia(4),Rayan-Manilkara hexandra(2),Badam-Terminalia catappa(5),Knji-Pongamia
pinnata(3)Jambu- Syzygium cumini(3),Dadam /Anar-Punica granatum(19),Lemon-Citrus(1),Champa-Plumeria(2),Mango- Mangifera(0),Jamfal/Guava- Psidium guajava(2),Chiku-Manilkara zapota (3),Shevan-Gmelina
arborea(2),Sitafal-Annona squamosa(3),Ambli-Tamarindus indica(4),Sisham-Dalbergia sissoo(3),Rudraksha-Elaeocarpus ganitrus(0),Total(116)

AGI-26

Pratapgarh

Wankaner

Rajkot

Guijarat

8130

1440

6690

1673

186

197

Neem- Azadirachta indica(15),Gulmohar-Delonix regia (5),Saptparni-Alstonia scholaris (50)Vad-Banyan(3),Asopalav- Polyalthia longifolia(8),Rayan-Manilkara hexandra(8),Badam-Terminalia catappa(0),Jambu-
Syzygium cumini(5)Sharu-Casuarina(5),Dadam /Anar-Punica granatum(25),Lemon-Citrus(11),Jamfal/Guava- Psidium guajava(5),Chiku-Manilkara zapota (7),Cocunut(3),Ambli-Tamarindus indica(1),Borsali-Mimusops
elengi(15),Knji-Pongamia pinnata(23),Karen-Cascabela thevetia(6),Total(197).

AGI-27

Wachakpar

Tankara

Rajkot

Gujarat

4988

950

4038

1010

112

294

Neem- Azadirachta indica(60),Gulmohar-Delonix regia (11),Saptparni-Alstonia scholaris (65)Asopalav- Polyalthia longifolia(20),Rayan-Manilkara hexandra(34),Knji-Pongamia pinnata(25),Jambu- Syzygium
cumini(3),Dadam /Anar-Punica granatum(34)Lemon-Citrus(12),Mango- Mangifera(3),Jamfal/Guava- Psidium guajava(2),Chiku-Manilkara zapota (16),Mosambi-Citrus limetta(2),Ficus(3),Kaju-Anacardium
occidentale(2),Ambli-Tamarindus indica(2),Papaya- Carica papaya(0),Badam-Terminalia catappa(1),Bamboo-Phyllostachys aurea(4),Sisham-Dalbergia sissoo(4),Kashid-Cassia siamea(2),Peltophorum
pterocarpum(4),Total(294)

AGI-28

Chanol Moti

Paddhari

Rajkot

Gujarat

7284

857

6427

1607

179

136

Neem- Azadirachta indica(20),Gulmohar-Delonix regia (3),Saptparni-Alstonia scholaris (43)Vad-Banyan(0),Nilgiri/Sagwan-Eucalyptus (3),Asopalav- Polyalthia longifolia(5),Jambu- Syzygium cumini(10),Sharu-
Casuarina(3)Lemon-Citrus(3),Mango- Mangifera(0),Jamfal/Guava- Psidium guajava(3),Sitafal-Annona squamosa(12),Paras Pipal-Thespesia Populnea(2),Umardo/Gular-Ficus Racemosa L(2),Cocunut(0),Borsali(0),Karen-
Cascabela thevetia(25),Rayan-Manilkara hexandra(2),Total(136)

AGI-29

Khijadiya

Dhrol

Jamnagar

Guijarat

9203

1259

7944

1986

221

279

Neem- Azadirachta indica(18),Gulmohar-Delonix regia (13),Saptparni-Alstonia scholaris (48)Asopalav- Polyalthia longifolia(29),Rayan-Manilkara hexandra(0),Badam-Terminalia catappa(6),Knji-Pongamia
pinnata(24),Jambu- Syzygium cumini(16)Sharu-Casuarina(5),Dadam /Anar-Punica granatum(10),Lemon-Citrus(19),Mango- Mangifera(1),Jamfal/Guava- Psidium guajava(37),Chiku-Manilkara zapota (22),Sitafal-
Annona squamosa(22),Khajuri-Phoenix dactylifera(9),Garmalo-Cassia fistula (9),Total(279)

AGI-30

Beraja Pasaya

Jamnagar

Jamnagar

Gujarat

4758

1028

3730

933

104

123

Neem- Azadirachta indica(5),Gulmohar-Delonix regia (2),Saptparni-Alstonia scholaris (1)Asopalav- Polyalthia longifolia(53),Goras Amli-Pithecellobium dulce(1),Jambu- Syzygium cumini(3),Sharu-Casuarina(20),Gunda-
Cordia dichotoma(2)Dadam /Anar-Punica granatum(5),Lemon-Citrus(4),Jamfal/Guava- Psidium guajava(6),Chiku-Manilkara zapota (3),Sitafal-Annona squamosa(4),Setur-Morus serrata(1),Cocunut(0),Ambli-
Tamarindus indica(4),Umardo/Gular-Ficus Racemosa L(1),Kismis/Grape-Vitis spp.(0),Keshudo-Butea monosperma(1),Bilipatra-Aegle marmelos(5),Piludi-Salvador Percia(2),Sopari-Areca Nut(0),Borsali-Mimusops
elengi(1),Pardesi Avad(2),Mahudo-Madhuca longifolia(1),Knji-Pongamia pinnata(2),Total(123)

AGI-31

Dadiya

Jamnagar

Jamnagar

Gujarat

3738

925

2813

703

78

92

AGI-32

Arablus

Lalpur

Jamnagar

Guijarat

3636

1197

2439

610

68

134

Neem- Azadirachta indica(3),Asopalav- Polyalthia longifolia(31),Rayan-Manilkara hexandra(4)Badam-Terminalia catappa(1),Jambu- Syzygium cumini(2),Sharu-Casuarina(24),Gunda-Cordia dichotoma(1),Dadam /Anar-
Punica granatum(1)Lemon-Citrus(3),Champa-Plumeria(2),Mango- Mangifera(0),Jamfal/Guava- Psidium guajava(9),Chiku-Manilkara zapota (4),Sitafal-Annona squamosa(3),Cocunut(0),Khajuri-Phoenix
dactylifera(2),Aritha-Sapindus mukorossi(2),Total(92)

Neem- Azadirachta indica(27),Gulmohar-Delonix regia (6),Vad-Banyan(1)Nilgiri/Sagwan-Eucalyptus (5),Asopalav- Polyalthia longifolia(22),Saragavo-Moringa Oleifera(1),Badam-Terminalia catappa(3),Jambu- Syzygium
cumini(4)Sharu-Casuarina(11),Dadam /Anar-Punica granatum(3),Lemon-Citrus(2),Mango- Mangifera(3),Jamfal/Guava- Psidium guajava(5),Chiku-Manilkara zapota (2),Shevan-Gmelina arborea(1),Sitafal-Annona
squamosa(4),Cocunut(13),Ambli-Tamarindus indica(1),Khajuri-Phoenix dactylifera(1),Kismis/Grape-Vitis spp.(2),Aritha-Sapindus mukorossi(5),Total(134)

AGI-32A

Machhuberaj

Lalpur

Jamnagar

Guijarat

7082

4064

3019

755

84

139

Neem- Azadirachta indica(25),Gulmohar-Delonix regia (10),Vad-Banyan(1)Asopalav- Polyalthia longifolia(4),Jambu- Syzygium cumini(2),Sharu-Casuarina(3),Pipal- Ficus religiosa(1),Dadam /Anar-Punica
granatum(4)Mango- Mangifera(1),Jamfal/Guava- Psidium guajava(4),Chiku-Manilkara zapota (3),Cocunut(3),Ambli-Tamarindus indica(1),Sandhedo(3),Bilipatra-Aegle marmelos(5),0ther(12),Sitafal-Annona
squamosa(2),Amla-Cassia fistula(2),Karen-Cascabela thevetia(51),Garmalo- Cassia Fistula(2),Total(139)

AGI-33

Nana Lakhiya

Lalpur

Jamnagar

Gujarat

16187

3000

13187

3297

366

296

Neem- Azadirachta indica(90),Gulmohar-Delonix regia (45),Vad-Banyan(3)Nilgiri/Sagwan-Eucalyptus (5),Asopalav- Polyalthia longifolia(9),Saragavo-Moringa Oleifera(2),Rayan-Manilkara hexandra(2),Jambu- Syzygium
cumini(9)Sharu-Casuarina(10),Gunda-Cordia dichotoma(4),Champa-Plumeria(8),Jamfal/Guava- Psidium guajava(2),Chiku-Manilkara zapota (1),Sitafal-Annona squamosa(13),Cocunut(1),Umardo/Gular-Ficus Racemosa
L(1),Keshudo-Butea monosperma(5),Karen-Cascabela thevetia(50),Khajuri(8),Mango- Mangifera(5),Mitho Limdo-Murraya koenigii(5),Sitafal-Annona squamosa(13),Dadam /Anar-Punica granatum(4),Anjeer-Ficus
carica(1),Total(296)

AGI-34

Kabarvisotri

Khambhaliya

Jamnagar

Gujarat

6060

1550

4510

1128

125

167

Neem- Azadirachta indica(33),Gulmohar-Delonix regia (29),Nilgiri/Sagwan-Eucalyptus (13)Asopalav- Polyalthia longifolia(8),Badam-Terminalia catappa(13),Jambu- Syzygium cumini(3),Sharu-Casuarina(19),Gunda-
Cordia dichotoma(2)Lemon-Citrus(6),Jamfal/Guava- Psidium guajava(4),Ambli-Tamarindus indica(9),Umardo/Gular-Ficus Racemosa L(1),Aritha-Sapindus mukorossi(21),Total(167),

AGI-35

Bhatel

Khambhaliya

Jamnagar

Guijarat

5060

2295

2765

691

77

142

Neem- Azadirachta indica(21),Nilgiri-Eucalyptus (27),Asopalav- Polyalthia longifolia(6)Saragavo-Moringa Oleifera(2),Badam-Terminalia catappa(8),Jambu- Syzygium cumini(14),Sharu-Casuarina(19),Pipal- Ficus
religiosa(3)Lemon-Citrus(1),Mango- Mangifera(3),Jamfal /Guava- Psidium guajava(14),Chiku-Manilkara zapota (3),SitafalAnnona squamosa(4),Cocunut(4),Ambli-
Tamarindus indica(2),Bilipatra Aegle marmelos(2),Sagwan-Tectona grandis(6),Gulmohar-Delonix regia (1), Total(142),

AGI-36

Kenedi

Kalyanpur

Jamnagar

Gujarat

4134

1080

3054

764

85

88

Gulmohar-Delonix regia (18),Chiku-Manilkara zapota (3),Mango- Mangifera(1)Ambli-Tamarindus indica(1),Nilgiri/Sagwan-Eucalyptus (1),Shevan-Gmelina arborea(3),Badam-Terminalia catappa(3),Neem- Azadirachta
indica(15)Jamfal/Guava- Psidium guajava(1),Jambu- Syzygium cumini(8),Rayan-Manilkara hexandra(1),Pipal- Ficus religiosa(6),Coconut(1),Asopalav- Polyalthia longifolia(9),Amla-Cassia fistula(3),Lemon-
Citrus(2),Sitafal-Annona squamosa(2),Knji-Pongamia pinnata(5),Gunda-Cordia dichotoma(1),Total(88),

VGT

Viramgam

Viramgam

Ahmedabad

Gujarat

313299

29700

283599

70900

7878

11141

Ambli(115),Amla-Cassia fistula(3),Asopalav- Polyalthia longifolia(133)Babul-Vachellia nilotica(29),Badam-Terminalia catappa(6),Banyan Tree(3),Bishmarkia(1),Bor-Ziziphus mauritiana(14)Bottle Brush(16),Bottle
Palm(4),Bouganvillia(83),Champa-Plumeria(64),Chiku-Manilkara zapota (37),Conocorpus(2293),Dadam /Anar-Punica granatum(16),Date palm-Phoenix dactylifera(3),Ficus(84),Goras ambli-Pithecellobium
dulce(2),Jambu- Syzygium cumini(46),Jamfal/Guava- Psidium guajava(94),kachnar- Bauhinia variegata(16),Karen(623),Kashid- Senna siamea (208),Ked(4),Knji-Pongamia pinnata(215),Kodiya(32),Lemon(7),Mango-
Mangifera(140),Neem- Azadirachta indica(3807),Nilgiri/Sagwan-Eucalyptus (12),Paras Pipal-Thespesia Populnea(6),Peltophorum pterocarpum(2532),Rayan(45),Ambli(2),Saptparni-Alstonia scholaris (151),Sharu-
Casuarina(14),Shisham-Dalbergia sissoo(92),Spathodea-Spathodea campanulata(9),subaval-Leucaena leucocephala(153), Total(11141)

RDT

Radhanpur

Radhanpur

Patan

Guijarat

34999

34999

8750

972

1483

Neem- Azadirachta indica(247),Gulmohar-Delonix regia (126),Saptparni-Alstonia scholaris (1)Asopalav- Polyalthia longifolia(29),Badam-Terminalia catappa(2),Knji-Pongamia pinnata(25),Sharu-Casuarina(255),Champa
Plumeria(112)Saras/Shirish/Albizia lebbeck(0),Ficus(286),Conocorpus(250),Karen(150),Total(1483),

BGT

Bhogat

Kalyanpur

Jamnagar

Guijarat

1494678

1494678

373670

41519

26496

Neem- Azadirachta indica(4614),Gulmohar-Delonix regia (2216),Goras Amli-Pithecellobium dulce(1276)Jambu- Syzygium cumini(18),Sharu-Casuarina(5524),Pipal- Ficus religiosa(359),Dadam /Anar-Punica
granatum(44),Polyalthia Longifolia/Asopalav(29),Mango- Mangifera(3),Jamfal/Guava- Psidium guajava(9),Sitafal-Annona squamosa(10),Sisham-Dalbergia sissoo(2112),Umardo/Gular-Ficus Racemosa L(23),Babul-
Vachellia nilotica(211),Taamraparni-Peltophorum(171),Bakain-Melia Azedarach (bakam)(165),Akheshiya-acacia auriculiformis(624),Kasid-Cassia Siamea(590),Karanj-Millettia Pinnata(3229),Arjuna-Terminalia
Arjuna(2311),Nerium-Nerium Oleander(1196),Nilgiri/Sagwan-Eucalyptus (726),Coconut(25),Manilkara zapota/ Chiku(26),Annona squamosa/shitafal(10),Raintree- Maxican Holdback Erythrostemon Maxicanus-
(975),Total(26496),

Annexure - 12 - Greenbelt Status Oct-21

Sensitivity: Internal (C3)



Annexure - 13 — Pre and Post Monsson Marine Monitoring
Report for Bhogat Coastal area.
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1 INTRODUCTION

1.1 About the Project

Vedanta Limited (Cairn Qil and Gas) has laid 680 km Mangala Development Pipeline (MDPL) for transporting Crude
Oi//l and Natural gas. 39 Above Ground Installations and three terminals (Viramga,, Radhanpur and Bhogat Terminal)
are along the pipeline route. Three terminals —Virmgam,, Radhanpur and Bhogat were proposed to facilitate the
pipeline operations, intermediate storage and supply crude to prospective buyers.

The company is responsible for implementation of the Environmental Management & Monitoring Plan as the corporate
policy and guidelines and permit commitments. One of these involves conducting environmental monitoring in the
terminal, heating stations and pipelines spread to measure and monitor impacts on the environment and fulfil
regulatory compliance requirements.

The study shall include collection of marine environmental data with primary sampling mentioned below.

1. Marine water quality
2. Marine sediment quality
3. Marine Biota (Chlorophyll, Phytoplankton, Zooplankton and Benthos)

Samples are collected from 3 different depth (i.e. Surface, Middle and Bottom) and sediment sampling shall be done
with suitable grab sampler.

1.2 Marine Monitoring in the upstream, downstream, 50 m & 100 m of SPM and marine outfall

Spot Monitoring/ sampling locations are selected covering the two upstream location, two downstream location, , one
location at 50 m and 100 m of SPM (Single Point Mooring), Diffuser location and one reference stations at 3 different
depth (i.e. Surface, 10m and 30m depth).

Sampling was carried out in Post monsoon season (December 2020).

1.2.1 Field Sampling

Water samples are collected at the surface, mid depth and bottom at all 10 stations to study the physico chemical
characteristics of the samples. Samples of sediment is also be collected at 7 sampling station for chemical analysis.

Samples for physical and chemical water quality has been collected at 10 locations for 3 different depth. Water
Samples to identify biological characteristic (Zooplankton and Phytoplankton) and sediment sample to identify benthos
diversity has been collected at 10 different locations.

The details of the sampling location along with lat-long is mentioned in table below.

Table 1-1: Sampling Locations

:: Station Code Station Name Lat-long Parameter

1 STo1 Reference Location 21°57'45.83"N
(Diffuser) 69°11'45.88"E
i 21°57'48.84"N
2 ST02 50m up from Diffuser 69°11'44 40"E

. 21°57'49.42"N Physico chemical, Sediment

3 ST03 100m up from Diffuser 69°11'45.78"E and Biological Parameter

. 21°57'47.36"N
4 ST04 50m down from Diffuser 69°11'41.07"E
. 21°57'46.81"N
5 ST05 100m down from Diffuser 69°11'30.44"F
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Sr.
N:) Station Code Station Name Lat-long Parameter
o 1 "
6 ST06 Reference Location (SPM) gglo 596.35%312}.!;
21°56'2.00"N
7 ST07 50m up from SPM 69° 9'52.87"E
21°56'3.54"N
8 STO8 100m up from SPM 69° 9'53.65"E
21°55'59.02"N
9 ST09 50m down from SPM 69° 9'51.08"E
10 ST10 100m down from SPM 21°5557.69'N

69° 9'50.33"E
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2 BIOLOGICAL PARAMETER

Establishment of biological status of an aquatic ecosystem is an essential pre-requisite to assess the
impacts of existing as well as proposed developments in the surrounding region. While considering
assessment of aquatic environmental changes and its implications, it must be realized that, despite
many changes it may cause in the physico-chemical properties of the water body and bed sediment,
the ultimate consequences are inevitably of a biological nature. Hence, the investigations of an
ecosystem and particularly of its communities constitute an important part of any ecological
assessment study. This can be achieved by selecting a few reliable parameters from a complex
community structure. These communities Comprise of planktonic organisms which are microscopic
and drift with the water currents. They are classified into Phytoplankton and Zooplankton on the
basis of their trophic status. Phytoplankton includes all the producer level organisms such as algae,
some photosynthetic bacteria which traps sunlight and in presence of CO; by a process called
photosynthesis, synthesizes energy releasing O, in the water body, such transfer of energy from the
primary sources through a series of organisms is defined as the food chain. Thus Phytoplankton are
major source of productivity in water body can live only in photic zone, where maximum light
penetration occurs; whereas Zooplanktons are organisms depending on the Phytoplankton for their
existence, can be called as secondary producers since being consumed by higher level of organisms
such as fishes etc. Biotic community also include bottom dwelling organisms e.g. Annelids,
arthropods, molluscs etc. Benthic organisms being sedentary animals associated with the bed,
provide information regarding the integrated effects of stress, if any, and hence are good indicators
of early warning of potential damage. The benthic biotic environment, which supports a great
composition of floral and faunal community, is defined as “all of bottom terrain from the wave-
washed shoreline of flood-tide level to the greatest deeps” (Sverdrup et al, 1942).

2.1 Sampling Procedure

2.1.1 Phytoplankton

Niskin Water Sampler: It is employed for taking water samples for phytoplankton enumeration from
subsurface level to various depths. These bottles are non-metallic, free flushing sampler
recommended for general purpose water sampling. This sampler is individually attached on a hydro
cable and activated by messenger. Niskin type sampler is made of gray PVC. When the sampler is
lowered, the clamp at the lower end and plug valves are in open condition so that, water can pass
through the sampler. The sampler is held in this position by the wire rope. When the messenger is
dropped down the rope, it strikes the release, shutting the valve closed by a locking device. The
water sample of the desired depth so trapped in the bottle can then be pulled up onto the vessel in
a close condition. Sea water samples are collected from different depth and distance using 5 liter
Niskin bottles.

Samples are Preserved 1 L sample with 3 ml of Lugol’s solution immediately after collections and for
long term storage buffered formalin of 2.5% final concentration was added to the samples.
2.1.2 Zooplankton

Zooplankton samples were collected with the help of horizontal haul and in this type of haul at least
30-40 m of towing ropes of the net is gradually paid out as vessel moves in slow speed taking a
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wide circle in such a way that at least some part of the net ring is visible above water. The
depressor is not needed in this type of haul.

After the net comes fully out of the water it may be washed from outside by jetting seawater to
bring down all the plankton into the collecting bucket. The washing will also help to removal of
mesh-clogging materials so that the net will remain unclogged after every operation. After all the
excess water is drained off from the net and through the window of the collecting bucket, the
bucket is carefully removed from the net and the plankton, along with the water is poured into a
wide mouthed polythene bottle of 500ml capacity up to 3/4th full. Enough concentrated
formaldehyde solution to make the medium 5% strong may be added to the plankton immediately
after collection.

One of the requirements in quantitative plankton investigation is to know the volume of water
filtered. The calculation is based on the length of tow and the mouth area of the net.

2.1.3 Benthos

Macro benthic samples were collected with the help of Grab Sampler. Quantitative samples of the
animals inhabiting intertidal sediments are usually taken by (Mouth area size 0.0625 m?) grab. The
grab, which is lowered vertically from the stationary boat, capture the epi-fauna and infauna down
to the depth excavated by the grab.

Van veen Grab is a small version of the grab used commercially for sand mining, unloading coal, etc.
it consists of two buckets hinged together, which are held in the open position while being lowered.
When on the bottom, the lowering rope slackens, allowing a release to operate so that on hauling
up the two buckets close together before the grab leaves the bottom.

This sample is washed in a container of filtered sea water and sieved through (mesh size 0.5 mm)
and the entire content were first stained in Rose Bengal and then preserved in formaldehyde. This
will be a survey & study of quantitative distribution of fauna depending on a particular substratum,
i.e. rocky fauna, muddy fauna, faunal of algal and grass beds and epi-fauna on sedentary organism.

2.2 Method of Analysis

Table 2-1: Method of Analysis for biological parameters

Sr. No. Specific Test Performed L Meth::s:giiti;ael;jf%l:;gezinst Wwhich
Phytoplankton APHA: 10200 F (23 Edition)
Zooplankton APHA: 10200 G, I (23 Edition)
Benthos APHA: 10500 (23 Edition)
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2.3 Results

The results of Phytoplankton, Zooplankton and Benthos are given below.

Table 2-2: Cell count (No x 10°/Lit) of phytoplankton

Total
Station Cell Count Genera Genera
(No.)
Dinophysis, Thalassiosira, Navicula, Asterionella, Chaetocerous,
ST01 85.0 12 Nitzschia, Coscinodiscus, Diatom, Biddulphia, Pseudo-Nitzschia,
Rhizosolenia, Ceratium sp.
STO2 92.5 10 Coscinodiscus, Planktoniella, Synedra, Rhizosolenia, Dinophysis,
' Pseudo-Nitzschia, Chaetocerous, Navicula, Thalassiosira, Biddulphia,
Coscinodiscus, Biddulphia, Thalassiosira, Nitzschia, Diatom, Navicula,
ST03 80.0 8 Lo . .
Thalassiothrix, Pseudo-nitzschia
Asterionella, Nitzschia, Biddulphia, Coscinodiscus, Navicula, Pseudo-
ST04 98.5 9 . . . .
nitzschia, Thalassionema, Diatom, Synedra
STOS 94.0 9 Biddulphia, Chaetocerous, Ceratium sp., Navicula, Thalassionema,
) Diatom, Coscinodiscus, Rhizosolenia, Dinophysis
Nitzschia, Diatom, Synedra, Pleurosigma, Pseudo-nitzschia,
ST06 88.0 8 - . .
Coscinodiscus, Rhizosolenia
Coscinodiscus, Thalassiothrix, Diatom, Chaetocerous, Pseudo-Nitzschia,
ST07 78.5 7 . .
Navicula, Thalassionema
STO8 825 8 Navicula, Coscinodiscus, Thalassiosira, Nitzschia, Thalassionema,
' Biddulphia, Chaetocerous, Pseudo-nitzschia
Biddulphia, Thalassiosira, Navicula, Rhizosolenia, Diatom, Dinophysis
ST09 80.0 9 o .
Chaetocerous, Coscinodiscus, Ceratium sp.
ST10 825 8 Thalassionema, Coscinodiscus, Biddulphia, Thalassiothrix, Nitzschia,

Diatom, Thalassiosira, Rhizosolenia

Table 2-3: Standing Stock of Zooplankton

) Biomass Population Total Group .
Station Major Groups
(ml/100m3) | (no.x103/100m?3) (No.)
STO1 35 33.7 5 Cyclopoida, Ca/an?/da, Eggs, Tintinnid,
Nauplius larvae
Radlolaria, Eggs, Nauplius larvae, Calanoida,
ST02 5.5 44.3 8 Herpacticoida, Cyclopoida, Crustacean
larvae, Nematode larvae
Nauplius larvae, Calanoida, Crustacean
STO03 4.5 38.5 7 larvae, Eggs, Herpacticoida, Cyclopoida,
Radiolaria
ST04 4.0 36.5 5 Eggs, Nauplius larvae, C%/c/opO/da, Tintinnid,
Calanoida
STOS 5.0 416 6 Cyclopoida, Radiolaria, 77n't/nn/a; Nauplius
larvae, Eggs, Nauplius larvae
Nauplius larvae, Tintinnid, Eggs, Calanoida,
ST06 7
>-8 43.7 Radiolaria, Cyclopoida, Herpacticoida
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Biomass Population
Station . Total Group Major Groups
(ml/100m3) | (no.x103/100m?3) (No.)
Crustacean larvae Tintinnid, Calanoida,
ST07 5.3 36.5 7 Cyclopoida, Eggs, Nauplius larvae,
Herpacticoida
Nauplius | Herpacticoida, Cyclopoid.
STO08 50 38.0 6 auplius ‘_3r|/.ae,_ lerpa /c.0/ a, Cyclopoida,
Tintinnid, Calanoida, Eggs
ST09 48 33.7 5 Crustacean /arva.e, Cyclopoida, Calanoida,
Nauplius larvae, Eggs
Crustacean larvae, Tintinnid, Calanoida,
ST10 5.7 41.7 7 Cyclopoida, Herpacticoida, Nauplius larvae,
Radlolaria

Table 2-4: Standing Stock of Sub tidal Macro benthos

- Biomass Population Total Grou -
Station P (nll. /m2) (No.) P Major Groups

sTO1 <010 3 4 Bivalvia, Foraminifera, Dentalium,
Gastropod

ST02 <0.10 38 3 Dentalium, Foraminifera, Gastropod

STO3 <0.10 58 4 Bivalvia, Foram/'n/'/.‘era, Gastropod,
Amphipod

ST04 <0.20 52 4 Gastropod, Bivalve, Isopods, Foraminifera

STO05 <0.10 44 Foraminifera, Gastropod, Bivalve,

ST06 <0.20 46 4 Gastropod, Bivalve, Isopods, Dentalium

STO7 <0.10 5 4 Gastropod, B/va{v_e, Dentalium,

Foraminifera

ST08 - - - N

ST09 - - - -

ST10 - - - -

N.B: AT Station STO8 to Station ST10 Sample were not collected due to rocky substratum

Photographs 2-1: Species observed in the Sampling location

Chaetoceros sp. (Phytoplankton)

Rhizosolenia sp. (Phytoplankton)
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Synedra sp. (Phytoplankton)

- -ﬂ"\
i vy t"h’_o‘_-- .

Navicula sp. (Phytoplankton)

L d

Crustacean larvae (Zooplankton) Calanoida sp. (Zooplankton)

3%, - ’

Herpacticoida sp. (Zooplankton)
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Foraminifera sp. (Benthic organism) Dentalium sp. (Benthic organism)

‘_;_.. S —

(

Bivalvia sp.(Benthic organism) Gastropod sp. (Benthic organism)

24 Conclusion of Marine Biological Analysis

The phytoplankton sample were collected at 10 different locations at surface water with the help of phytoplankton
net. Phytoplankton cell count varies from 78.5 No x 103/Lit to 98.5 No x 10%/Lit in which the highest cell count
was observed at station 4 whereas lowest at station 7. The common phytoplankton genera are Coscinodiscus,
Diatom, Pseudo-nitzschia, Nitzschia and Biddulphia.

The zooplankton sample were also collected at 10 different locations at surface water with the help of
zooplankton net. Zooplankton biomass varies from 3.5 no.x103/100m3to 5.8 no.x103/100m?in which the highest
biomass was recorded at station 6 whereas lowest at station 1. The highest population (44.3 no.x103/100m?3) also
recorded at station 2. The common observed zooplankton groups are Calanoida, Cyclopoida, Nauplius larvae and

Eggs.

For benthic organism sample were collected at 10 different location. The benthos biomass was recorded around
<0.10 gm/m? - <0.20 gm/m?in all the stations. Benthic organism population varies in range between 32 no. /m?
to 58 no. /m?. Highest population were recorded at station 3. An observed common benthic organism group
which are Bivalve, gastropod and foraminifera.
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3 PHYSICO-CHEMICAL PARAMETERS

3.1 Sampling Procedure

Samples were collected with the help of Niskin Sampler from the different sampling locations.

Table 3-1: Method of Analysis for water parameter

Sr. No. Specific Test Performed Test Method speaii:i;a;trift::: ;z:inSt which tests
Water Parameter

1 pH APHA: 4500-H+ B(23™ Edition)
2 Temperature APHA: 2550 B (23 Edition),
3 Suspended Solid APHA: 2540 D (23 Edition)
4 Salinity APHA: 2520 B (23" Edition),
5 Dissolved Oxygen APHA: 4500 O-C(23" Edition),
6 BOD IS: 3025(part-44):1993 (RA 2014)
7 Total Phosphate APHA: 4500 P-C (23 Edition),
8 Phosphorous APHA: 4500 P-C (23" Edition),
9 Nitrate 1S:3025 (part-34)1988 (RA 2014)
10 Nitrogen 1S:3025 (part-34)1988 (RA 2014)
11 Ammonical Nitrogen 1S:3025(part-34), 1988 (RA 2014),
12 Cadmium APHA: 3111-B(23™ Edition) AAS
13 Barium APHA: 3111-D(23™ Edition) A
14 Chromium APHA: 3500-Cr-B(23 Edition),
15 Copper APHA: 3111- B (23" Edition) AAS
16 Iron APHA: 3111-B(23™ Edition) AAS
17 Lead APHA: 3111-B(23 Edition) AAS
18 Manganese APHA: 3111-B(23™ Edition) AAS
19 Mercury APHA: 3112-B (23" Edition) Cold vapour AAS method
20 Nickel APHA: 3111-B(23™ Edition) AAS
21 Zinc APHA: 3111-B(23 Edition) AAS
22 Phenolic Compound APHA: 5530-D (23" Edition),

APHA: American Public Health Association

Table 3-2: Method of Analysis for sediment parameter

Sr. No. Parameter

Test Method specification against which tests
are performed

Sediment Parameter

1 PH 1S2720(Part 26):1987(RA-2011)
2 Temperature APHA 23rd Edition 2550-B

3 Conductivity 1S14767:2000(RA-2016)

4 Color Visual Comparision Method

5 Odour -

6 Salinity Calculation method

7 08G APHA 23rd Edition 5520-B
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Test Method specification against which tests

Sr. No. Parameter are performed
8 TKN 1S14684:1999(RA-2014)
9 Arsenic APHA 23rd Edition 3500-B
10 Fluoride APHA 23rd Edition 4500-D
11 Cyanide APHA 23rd Edition 4500-D & E
12 Phenol APHA 23rd Edition 5530-D
13 Phosphate IS10158(Part 2):1973
14 Nitrate IS3025(PP 34)(ii):1988(RA-2014)
15 Chromium EPA-3050B
16 Manganese EPA-3050B
17 Iron EPA-3050B
18 Selenium EPA-3050B
19 Nickel EPA-3050B
20 Copper EPA-3050B
21 Zinc EPA-3050B
22 Lead EPA-3050B
23 Cadmium EPA-3050B
24 Mercury EPA-3050B
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3.2 Results
Table 3-3: Chemical Analysis of Marine Water Sample (Station 1 to Station 5)
PARAMETERS Unit SToO1 ST 02 ST 03 ST 04 ST 05
SwW MW BW Sw MW BW Sw MW BW Sw MW BW Sw MW BW
pH - 7.78 7.84 7.89 7.84 7.89 7.92 7.93 7.84 7.89 7.71 7.59 7.65 7.66 7.63 7.60
Temperature °C 28.3 26.9 26.9 27.9 28.4 29.2 29.4 27.5 29.1 29.1 27.4 27.4 27.6 28.1 27.3
Color Pt.Co 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Odor - Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable
SS mg/L 12 21 21 13 19 10 11 15 21 16 13 15 11 12 15
Salinity mg/L 51130.27 56419.61 55538 66998.29 55538.05 55538 56419.61 64353.62 66998.29 55538.05 59064.28 55538.05 56419.61 59946 55538.05
Sulphide mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
DO mg/L 8.2 7.1 6.1 8.7 7.9 7.0 8.6 7.5 6.4 8.9 7.2 6.1 8.1 7.7 6.7
Conductivity mS 86342 91300 97700 99900 93600 97600 96100 114400 118000 95200 105200 96800 95800 96300 96000
TOC mg/I ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Oil and grease mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total Phosphate mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
ng:}gﬁﬂg“a' mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
PO* mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Amm.N mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
TKN mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Free Ammonia mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
COD mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
BOD mg/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
As mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hg mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Pb mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cd mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Cr mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Cu mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Zn mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Se mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ni mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
CN mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
F mg/L 1.46 1.28 1.17 1.42 1.44 1.28 1.42 1.40 1.42 1.36 1.36 1.40 1.43 1.40 1.30
Phenol mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Mn mg/L 0.03 0.02 <0.02 0.02 0.04 <0.02 <0.02 <0.02 0.03 0.04 0.03 0.03 0.02 <0.02 0.02
Fe mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
NO; mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
PHc % ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total coliform MPN/100mL <1.8 <1.8 <1.8 <1.8 <1.8
E.Coli MPN/100mL Absent Absent Absent Absent Absent
Total Viable Count CFU/mL 100 300 1200 200 1100
Salmonella CFU/25 mL Absent Absent Absent Absent Absent
Staphylococcus CFU/mL Absent Absent Absent Absent Absent
Pseudo_m onas CFU/mL Absent Absent Absent Absent Absent
aeruginosa
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PARAMETERS Unit STO01 ST 02 STO03 ST 04 ST 05
SW MW BW Sw MW BW SwW MW BW SwW MW BW SwW MW BW
Shigella CFU/25 mL Absent Absent Absent Absent Absent
Vibrio cholerae CFU/mL Absent Absent Absent Absent Absent
V. Parahaemolyticus CFU/mL Absent Absent Absent Absent Absent
Table 3-4: Chemical Analysis of Marine Water Sample (Station 6 to Station 10)
PARAMETERS Unit ST 06 ST 07 ST 08 ST 09 ST 10
SW MW BW SW MW BW SW MW BW SwW MW BW SW MW BW
pH - 7.85 7.84 7.81 7.88 7.88 7.84 7.9 7.84 7.91 7.92 7.86 7.92 7.89 7.88 7.96
Temperature °C 27.3 27.7 28.0 29.4 27.6 29.2 27.8 29.2 27.7 29.4 26.9 29.0 26.7 26.5 27.4
Color Pt.Co 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Odour - Agreeable | Agreeable Agreeable Agreeable Agreeable | Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable
SS mg/L 15 18 12 15 18 15 22 17 20 12 13 18 14 22 18
Salinity mg/L 52011.83 66998 57301.17 56419.61 53775 46722.49 57301.17 56420 55538.05 54656.5 62591 54656.5 59064.28 51130 62590.51
DO mg/L 8.3 7.4 6.8 8.4 7.6 6.2 8.7 7.1 6.2 8.6 7.8 6.6 8.5 7.3 6.8
Conductivity mS 90400 117200 96400 95400 93900 71300 96200 100400 98100 94900 108100 95900 105800 83700 108500
TOC mg/| ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Oil and grease mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total Phosphate mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
TOtSLIEfisrig”a' mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
PO* mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Amm.N mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
TKN mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Free Ammonia mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CcOoD mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
BOD mg/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
As mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hg mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Pb mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
cd mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Cr mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Cu mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Zn mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Se mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ni mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
CN mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
F mg/L 1.40 1.37 1.44 1.36 1.32 1.44 1.25 1.26 1.27 1.47 1.28 1.24 1.18 1.34 1.34
Phenol mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Mn mg/L <0.02 0.04 <0.02 <0.02 0.03 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 0.04 0.04
Fe mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
NO; mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
PHc % ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total coliform MPN/100mL <1.8 <1.8 <1.8 <1.8 <1.8
E.Coli MPN/100mL Absent Absent Absent Absent Absent
Total Viable Count CFU/mL 300 1400 200 100 200
Salmonella CFU/25 mL Absent Absent Absent Absent Absent
Staphylococcus CFU/mL Absent Absent Absent Absent Absent
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PARAMETERS Unit ST 06 ST 07 ST 08 ST 09 ST 10
SwW MW BW SwW MW BW SwW MW BW Sw MW BW SW MW BW
Pseudo_m onas CFU/mL Absent Absent Absent Absent Absent
aeruginosa
Shigella CFU/25 mL Absent Absent Absent Absent Absent
Vibrio cholerae CFU/mL Absent Absent Absent Absent Absent
V. Parahaemolyticus CFU/mL Absent Absent Absent Absent Absent
Table 3-4: Chemical Analysis of Marine sediment sample
PARAMETERS Unit STo1 ST02 STO3 ST04 ST06 ST07
PH - 8.2 8.32 8.34 8.42 8.38 8.34
Temperature °C 28.2 28.2 28.2 28.2 28.2 28.2
Conductivity pmhos/cm 3430 3560 3050 2980 3050 3560
Color pt-co Brown Brown Brown Brown Brown Brown
Odour - Unobjectionable Unobjectionable Unobjectionable Unobjectionable Unobjectionable Unobjectionable
Salinity gm/kg 816 780 789 844 788 826
0&G gm/kg N.D N.D N.D N.D N.D N.D
TKN gm/kg N.D N.D N.D N.D N.D N.D
Arsenic gm/kg N.D N.D N.D N.D N.D N.D
Fluoride gm/kg N.D N.D N.D N.D N.D N.D
Cyanide gm/kg N.D N.D N.D N.D N.D N.D
Phenol gm/kg N.D N.D N.D N.D N.D N.D
Phosphate gm/kg 0.009 0.054 0.094 0.14 0.062 0.058
Nitrate gm/kg 0.097 0.067 0.090 0.160 0.073 0.087
Chromium gm/kg N.D. N.D. N.D. N.D. N.D. N.D.
Manganese gm/kg N.D. N.D. N.D. N.D. N.D. N.D.
Iron gm/kg N.D. N.D. N.D. N.D. N.D. N.D.
Selenium gm/kg N.D. N.D. N.D. N.D. N.D. N.D.
Nickel gm/kg N.D. N.D. N.D. N.D. N.D. N.D.
Copper gm/kg N.D. N.D. N.D. N.D. N.D. N.D.
Zinc gm/kg N.D. N.D. N.D. N.D. N.D. N.D.
Lead gm/kg N.D. N.D. N.D. N.D. N.D. N.D.
Cadmium gm/kg N.D. N.D. N.D. N.D. N.D. N.D.
Mercury gm/kg N.D. N.D. N.D. N.D. N.D. N.D.

N.B: AT Station STO08 to Station ST10 Sample were not collected due to rocky substratum
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3.3 Conclusion

3.3.1 Chemical Analysis of Water Sample

e A PpH at all sampling location was recorded from 7.59 to 7.96 and temperature varies from 26.9 C to 29.4 C.

e Odor at all location was agreeable.

e Suspended solid in water samples were recorded from 10 mg/l to 22 mg/I.

e  Conductivity in water samples varies from 71300 mS to 118000 mS.

e Salinity at all sampling location varies from 46722.49 mg/L to 66998 mg/L whereas Dissolve Oxygen varies
from 6.1 mg/I to 8.6 mg/I

e Biological oxygen demand varies in range between <2 mg/L whereas COD varies from <5 mg/L.

e Phosphorous, TKN, Free ammonia, PHC, TOC and O & G were not detected at all locations.

e Ammonical Nitrogen, Total Phosphate, Phenol and Nitrate are observed in below detectable limit.

e Arsenic, Selenium, Copper, Mercury, Cadmium, Chromium, Selenium, Cyanide, Iron, Zinc, lead and Manganese
are observed in below detectable limit.

e Fluoride observed in range between 1.17 to 1.44 mg/| at all station.

e  Total coliform were recorded <1.8 MPN/100mL whereas 7otal Viable count varies from 100 CFU/mL to 4200
CFU/mL.

e E.Colj, Salmonella, staphylococcus, Pseudomonas aeruginosa, Shigella, Vibrio cholera and V. Parahaemolyticus
were not detected.

3.3.2 Chemical Analysis of Sediment Sample

e A pH at all sampling location was recorded from 8.20 to 8.42 and temperature 28.2 C at all the station.

e Sediment color were recorded dark brown in all the sampling locations and odor are unobjectionable.

e Conductivity varies from 2980 pmhos/cm to 3560 pmhos/cm whereas Salinity varies in range between 780 g/kg
to 844 g/kg.

e Qil and grease, TKN, phenol and heavy metal like arsenic, mercury, cadmium, chromium, selenium, cyanide,
manganese, nickel, copper, zinc, lead etc. was not detected.

e  Phosphorous was recorded in range between 0.009 g/kg to 0.14 g/kg.

e Nitrate concentration varies from 0.067 g/kg to 0.160 g/kg.
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