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Sensitivity: Internal (C3) 

 
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  
a. Letter F. J-11011/234/2007-IA II (I) dated 28th April 2008  
b. Letter F. J-11011/444/2011-IA II (I) dated 5th September 2012 
c. Letter F. No. J-11011/444/2011-IA II (I) dated 23rd May 2014 
d. Letter F. No. 11-34/2009-IA-III dated 24th August 2009 
e. Letter F. No. J-11011/234/2007-IA II (I) dated 31st October 2016 

 

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  
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Annexure – 10: List of Midstream ECs 

 

 

 

 

 

 

 

 

 

 

 

















(ii) There shall be no temporary/permanent camp sites in CRZ 
(' area. 

(iii) 	 All the recommendations of EIA and Disaster Managemept 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. 

(vi) 	 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. 

(viii) 	 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 
t..lteir letter dated 25.11.2008 shall be stxictlyfcomplied with. 

8. 	 General Conditions: 

(i) 	 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. 

(ii) 	 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. 
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(v) 	 Full support /should be extended to the officers of this 
Ministry's Regional Office at Bhopal and the offices of the 
Central and State Pollution 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 
Newspapersr 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 [mal order of the Hon'ble 
Supreme Court of India in the matter of Goa Foundation Vs. Union of. 
India in Writ Petition (Civil) No.460 of 2004 as may be 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 ~hall also be put on the website of the company by the 
proponent. 

~ 


http:http://www.envfor.nic.in
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15. The proponent shall upload the status of compliance of the 
stipulated EC conditions, including results of monitored data oil 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 SPCs. The criteria pollutant levels namely; SPM, RSPM, (
S02, NOx (ambient levels as well··as stack emissions) or critical sectoral 
parameters, indicated for the project shall be monitored and displayed at 
a convenient location near the main gate of the company in the public 
domain. 

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 bye-mail) to the respective 
Regional O'ffice of MoEF, the respective Zonal Office of CPCB and the 
SPCs.· 	 . 

17. The environmental statement for each financial year ending 31st 

March in Form-Vas 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 bye-maiL 

/ 
(Bharat Bhushan) 

Director (lA-bI) 
Copy to: 
1. 	The Principal Secretary, Department of Forests & Environment ftnd 

Chairman, GCZMA, Govt. of Gujarat, Sachivalaya, Gandhinagar. 
2. 	The Director, Forests & Environment Department, Govt. of Gujarat, 

Block No.14, 8 th Floor, Sachivalaya, Gandhinagar - 382 010. 
3. 	The Chairman, CPCB, Parivesh Bhawan, CBD-cum-Office Complex, 

East Atjun 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. 

~~ 
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Annexure - 12 - Midstream Green Belt development details 

 

 

 

 

 

 

 

 

 

 

 



Village Taluka/Tehsil District State

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 sissoo(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),(),(

AGI-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 Gujarat 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 Gujarat 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),

AGI-14 Kumbhana Harij Patan Gujarat 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 Gujarat 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)
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AGI-21 Rajcharadi Dhangadhara Surendranagar Gujarat 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),Other(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 Gujarat 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 Gujarat 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 Gujarat 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 Gujarat 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 Gujarat 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 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)

AGI-32 Arablus Lalpur Jamnagar Gujarat 3636 1197 2439 610 68 134

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 Gujarat 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),Other(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 Gujarat 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 Gujarat 34999 0 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 Gujarat 1494678 0 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)
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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 Oil 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 

Sr. 

No. 
Station Code 

 

Station Name 

 

Lat-long Parameter 

1 ST01 Reference Location 
(Diffuser) 

21°57'45.83"N 
69°11'45.88"E 

Physico chemical, Sediment 
and Biological Parameter 

2 ST02 50m up from Diffuser 
21°57'48.84"N 
69°11'44.40"E 

3 ST03 100m up from Diffuser 
21°57'49.42"N 
69°11'45.78"E 

4 ST04 50m down from Diffuser 
21°57'47.36"N 
69°11'41.07"E 

5 ST05 100m down from Diffuser 
21°57'46.81"N 
69°11'39.44"E 
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Sr. 

No. 
Station Code 

 

Station Name 

 

Lat-long Parameter 

6 ST06 Reference Location (SPM) 
21°56'0.39"N   
69° 9'55.14"E 

7 ST07 50m up from SPM 
21°56'2.00"N  
69° 9'52.87"E 

8 ST08 100m up from SPM 
21°56'3.54"N  
69° 9'53.65"E 

9 ST09 50m down from SPM 
21°55'59.02"N   
69° 9'51.08"E 

10 ST10 100m down from SPM 
21°55'57.69"N 
69° 9'50.33"E 



VEDANTA LIMITED  
OFFSHORE SEASONAL ENVIRONMENTAL 

MONITORING 

 

 

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 CO2 by a process called 

photosynthesis, synthesizes energy releasing O2 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 m2) 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 
Test Method specification against which 

tests are performed 

1 Phytoplankton APHA: 10200 F (23rd  Edition) 

2 Zooplankton APHA: 10200 G, I (23rd  Edition) 

3 Benthos APHA: 10500  (23rd  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 103/Lit) of phytoplankton  

Station Cell Count 

Total 

Genera 

(No.) 

Genera 

ST01 85.0 12 

Dinophysis, Thalassiosira, Navicula, Asterionella, Chaetocerous, 

Nitzschia, Coscinodiscus, Diatom, Biddulphia, Pseudo-Nitzschia, 

Rhizosolenia, Ceratium sp. 

ST02 92.5 10 
Coscinodiscus, Planktoniella, Synedra, Rhizosolenia, Dinophysis, 

Pseudo-Nitzschia, Chaetocerous, Navicula, Thalassiosira, Biddulphia, 

ST03 80.0 8 
Coscinodiscus, Biddulphia, Thalassiosira, Nitzschia, Diatom, Navicula, 

Thalassiothrix, Pseudo-nitzschia 

ST04 98.5 9 
Asterionella, Nitzschia, Biddulphia, Coscinodiscus, Navicula, Pseudo-

nitzschia, Thalassionema, Diatom, Synedra 

ST05 94.0 9 
Biddulphia, Chaetocerous, Ceratium sp., Navicula, Thalassionema, 

Diatom, Coscinodiscus, Rhizosolenia, Dinophysis 

ST06 88.0 8 
Nitzschia, Diatom, Synedra, Pleurosigma, Pseudo-nitzschia, 

Coscinodiscus, Rhizosolenia 

ST07 78.5 7 
Coscinodiscus, Thalassiothrix, Diatom, Chaetocerous, Pseudo-Nitzschia, 

Navicula, Thalassionema 

ST08 82.5 8 
Navicula, Coscinodiscus, Thalassiosira, Nitzschia, Thalassionema, 

Biddulphia, Chaetocerous, Pseudo-nitzschia 

ST09 80.0 9 
Biddulphia, Thalassiosira, Navicula, Rhizosolenia, Diatom, Dinophysis 

Chaetocerous, Coscinodiscus, Ceratium sp.  

ST10 82.5 8 
Thalassionema,  Coscinodiscus, Biddulphia, Thalassiothrix, Nitzschia, 

Diatom, Thalassiosira, Rhizosolenia 

Table 2-3: Standing Stock of Zooplankton  

Station 
Biomass 

(ml/100m3) 

Population 

(no.x103/100m3) 

Total Group 

(No.) 
Major Groups 

ST01 3.5 33.7 5 
Cyclopoida, Calanoida, Eggs, Tintinnid, 

Nauplius larvae 

ST02 5.5 44.3 8 

Radiolaria, Eggs, Nauplius larvae, Calanoida, 

Herpacticoida, Cyclopoida, Crustacean 

larvae, Nematode larvae 

ST03 4.5 38.5 7 

Nauplius larvae, Calanoida, Crustacean 

larvae, Eggs, Herpacticoida, Cyclopoida, 

Radiolaria 

ST04 4.0 36.5 5 
Eggs, Nauplius larvae, Cyclopoida, Tintinnid, 

Calanoida 

ST05 5.0 41.6 6 
Cyclopoida, Radiolaria, Tintinnid, Nauplius 

larvae, Eggs, Nauplius larvae 

ST06 5.8 43.7 7 
Nauplius larvae, Tintinnid, Eggs, Calanoida, 

Radiolaria, Cyclopoida, Herpacticoida 
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Station 
Biomass 

(ml/100m3) 

Population 

(no.x103/100m3) 

Total Group 

(No.) 
Major Groups 

ST07 5.3 36.5 7 

Crustacean larvae Tintinnid, Calanoida, 

Cyclopoida, Eggs, Nauplius larvae, 

Herpacticoida 

ST08 5.0 38.0 6 
Nauplius larvae, Herpacticoida, Cyclopoida, 

Tintinnid, Calanoida, Eggs 

ST09 4.8 33.7 5 
Crustacean larvae, Cyclopoida,  Calanoida, 

Nauplius larvae, Eggs 

ST10 5.7 41.7 7 

Crustacean larvae, Tintinnid, Calanoida, 

Cyclopoida, Herpacticoida, Nauplius larvae, 

Radiolaria 

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

Station 
Biomass 

(gm/m2) 

Population 

(no./m2) 

Total Group 

(No.) 
Major Groups 

ST01 <0.10 32 4 
Bivalvia, Foraminifera, Dentalium, 

Gastropod 

ST02 <0.10 38 3 Dentalium, Foraminifera, Gastropod 

ST03 <0.10 58 4 
Bivalvia, Foraminifera, Gastropod, 

Amphipod 

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

ST05 <0.10 44 3 Foraminifera, Gastropod, Bivalve,  

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

ST07 <0.10 52 4 
Gastropod, Bivalve, Dentalium, 

Foraminifera 

ST08 - - - - 

ST09 - - - - 

ST10 - - - - 

N.B: AT Station ST08 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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Coscinodiscus sp.  (Phytoplankton) Diatom (Phytoplankton) 

 

Synedra sp. (Phytoplankton) 

 

Navicula sp. (Phytoplankton) 

  

Thalassiothrix sp. (Phytoplankton) Biddulphia sp. (Phytoplankton) 

  

Crustacean larvae  (Zooplankton) Calanoida sp. (Zooplankton) 

  

Herpacticoida sp. (Zooplankton) 
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Nauplius larvae (Zooplankton) 

  

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

  

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

2.4 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 103/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.x103/100m3 to 5.8 no.x103/100m3 in which the highest 
biomass was recorded at station 6 whereas lowest at station 1. The highest population (44.3 no.x103/100m3) 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/m2 - <0.20 gm/m2 in all the stations. Benthic organism population varies in range between 32 no. /m2 

to 58 no. /m2. 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 specification against which tests 

are performed 

Water Parameter 

1 pH APHA: 4500-H+ B(23rd Edition) 

2 Temperature APHA: 2550 B (23rd  Edition), 

3 Suspended Solid APHA: 2540 D (23rd Edition) 

4  Salinity APHA: 2520 B (23rd Edition), 

5 Dissolved Oxygen APHA: 4500 O-C(23rd Edition),  

6 BOD IS: 3025(part-44):1993 (RA 2014) 

7 Total Phosphate APHA: 4500 P-C (23rd  Edition),   

8 Phosphorous APHA: 4500 P-C (23rd Edition),   

9 Nitrate IS:3025 (part-34)1988 (RA 2014) 

10 Nitrogen IS:3025 (part-34)1988 (RA 2014) 

11 Ammonical Nitrogen IS:3025(part-34), 1988 (RA 2014), 

12 Cadmium APHA: 3111-B(23rd Edition) AAS 

13 Barium APHA: 3111-D(23rd Edition) A 

14 Chromium APHA: 3500-Cr-B(23rd Edition),   

15 Copper  APHA: 3111- B (23rd Edition) AAS 

16 Iron APHA: 3111-B(23rd Edition) AAS 

17 Lead APHA: 3111-B(23rd Edition) AAS 

18 Manganese APHA: 3111-B(23rd Edition) AAS 

19 Mercury  APHA: 3112-B (23rd Edition) Cold vapour AAS method 

20 Nickel APHA: 3111-B(23rd Edition) AAS 

21 Zinc APHA: 3111-B(23rd Edition) AAS 

22 Phenolic Compound APHA: 5530-D (23rd 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 IS2720(Part 26):1987(RA-2011) 

2 Temperature APHA 23rd Edition 2550-B 

3 Conductivity IS14767:2000(RA-2016) 

4 Color Visual Comparision Method 

5 Odour - 

6 Salinity Calculation method 

7 O&G APHA 23rd Edition 5520-B 
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Sr. No. Parameter 
Test Method specification against which tests 

are performed 

8 TKN IS14684:1999(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 
ST 01 ST 02 ST 03 ST 04 ST 05 

SW 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/l 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 

Total Residual 
Chlorine 

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 

PO4- 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 

NO3 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 

Pseudomonas 
aeruginosa 

CFU/mL Absent Absent Absent Absent Absent 
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PARAMETERS Unit 
ST 01 ST 02 ST 03 ST 04 ST 05 

SW MW BW SW MW BW SW MW BW SW MW BW SW 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 SW 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/l 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 

Total Residual 
Chlorine 

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 

PO4- 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 1.40 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 

NO3 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 

SW MW BW SW MW BW SW MW BW SW MW BW SW MW BW 

Pseudomonas 
aeruginosa 

CFU/mL Absent Absent Absent Absent Absent 

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 ST01 ST02 ST03 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 µmhos/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 

O&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 ST08 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 

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

 Odor at all location was agreeable. 

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

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

 Salinity at all sampling location varies from 46722.49 mg/L to 66998 mg/L whereas Dissolve Oxygen varies 

from 6.1 mg/l to 8.6 mg/l 

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

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

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

  Arsenic, Selenium, Copper, Mercury, Cadmium, Chromium, Selenium, Cyanide, Iron, Zinc, lead and Manganese 

are observed in below detectable limit.  

 Fluoride observed in range between 1.17 to 1.44 mg/l at all station. 

 Total coliform were recorded <1.8 MPN/100mL whereas Total Viable count varies from 100 CFU/mL to 4200 

CFU/mL. 

 E.Coli, Salmonella, staphylococcus, Pseudomonas aeruginosa, Shigella, Vibrio cholera and V. Parahaemolyticus 

were not detected.  

3.3.2 Chemical Analysis of Sediment Sample 

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

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

 Conductivity varies from 2980 µmhos/cm to 3560 µmhos/cm whereas Salinity varies in range between 780 g/kg 

to 844 g/kg. 

 Oil and grease, TKN, phenol and heavy metal like arsenic, mercury, cadmium, chromium, selenium, cyanide, 

manganese, nickel, copper, zinc, lead etc. was not detected. 

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

 Nitrate concentration varies from 0.067 g/kg to 0.160 g/kg. 
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CONTACT DETAILS 
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